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INTRODUCTION

BUS 815, Management Information System is a semest@se work of
two credit units, for post-graduate students of Eeeulty of Business
Management.

The course material consists of 15 units that@nkble learners understand
the design and development of MIS.

COURSE AIMS

This course is designed to expose the studenetprhctical application of
computers to management information processing.cboese provides the
steps in the followed in the utilization of electro data processing(EDP)
system in producing financial and management in&tion, in feasibility

studies, system analysis, system design and systgrementation for

computerized accounting system. Among other thirtge, course will

examine the following issues: Elements of computmgchanical and
electronic, types of computers and their applicatjo computer
programming using COBOL or FORTRAN, data processmmnual and

mechanized systems, system analysis and designluatwa and

administration of MIS with emphasis on computerdaasystems, meaning
of information technology and its application insimess finance and
management.

COURSE OBJECTIVES
The comprehensive objectives of this course are to:

teach the concept of management informatictesys.

discuss core concepts: Data, Information aath[Processing
look at an overview of systems in the orgaiosa

understand what constitute information syséeeh organisation
explain contemporary trends in information acaimmunication
technologies

understand perspective on information systems

discuss about computers and information psicgs

teach information systems software and hardwar

look at the concept of managing data resources

teach programming in computer languages

discuss information systems development’

explain communication and network systems

take a cursory look at the concept of dataetiiod

N O B A

N O O B A B

=



BUS815 COURSE GUIDE

0 teach and demonstrate practical informatiatesy: demo POS for a
retail store
0 teach ethical and security issues in inforaraiystems.

WORKING THROUGH THIS COURSE

To complete this course, learners are expectecave head all the units
contained in this course material. Learners ardsadvto read textbooks
recommended under the column for further readind) tated materials
you can possibly lay your hands on. Attempt allrels®s in each unit.
Answers to TMA are to be submitted for assessmergqgse. At the end of
the course, there will be a final examination tet tgour master of the
course.

COURSE MATERIALS
Major components of the course are:

Course Guide

Study Units

Textbooks
Assignment
Presentation Schedule

TEXTBOOKS

At the end of each unit of the course, there aler@ace materials to which
you can refer in order to increase the depth ofryknowledge on the
course. Please take this seriously.

ASSIGNMENT FILES

A number of assignments have been prepared toylmelpsucceed in this
course. They will guide you to have understandind good grasp of the
course.
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PRESENTATION SCHEDULE

The presentation schedule included in your coursgernals also have
important dates of the year for the completionuddt-marked assignments
(TMAs) and your attendance at tutorials.

Remember, you are to submit all your assignmentghbydue date. You
should guard against falling behind in your work.

ASSESSMENTS

There are two aspects to the assessment of theecdust are the tutor-
marked assignments and a written examination.

In tackling the assignments, you are expected tplyamformation,
knowledge and techniques gathered during the coliise assignments
must be submitted to your tutor for formal assesdgnme accordance with
the deadlines stated in the presentation schedwletltee assignment file.
The work you submitted to your tutor will count f80 per cent of your
total course mark.

At the end of the course, you will need to sitdofinal written examination
of three hour duration. This examination will alsmunt for 70 per cent of
your total coursework.

TUTOR-MARKED ASSIGNMENTS(TMAYS)

Each of the units in the course material has ardmtarked assignment
(TMA) in this course. You only need to submit fivef the eight

assignments. You are to answer all the TMAs andpawenyour answers
with those of your course mates. However, you gharisure that you
collect four (TMAs) from the Study Centre. It ismpulsory for you to

answer four (4) TMAs from the Study Centre. EachA'M allocated a
total of 10 marks. However, the best three (3)ha&f tour marks shall be
used as your continuous assessment score.

You will be able to complete your assignment frdme information and

materials contained in your reading, referencessaundly units. However, it

is desirable in all degree level education to destrate that you have read
and researched more widely than the required mimmusing other

references will give you a broader viewpoint andyrpaovide a deeper
understanding of the subject.

vi
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FINAL EXAMINATION AND GRADING

The final examination for BFN721 will not be moreah three hours’
duration and has a value of 70 percent of the totalrse grade. The
examination will consist of questions, which reflélce types of practice
exercises and tutor-marked problems you have pusijicencountered. All
areas of the course will be assessed.

When you have gone through the whole course, engwreevise it again
before sitting for the final examination. You mawgd it useful to review
your tutor-marked assignments and comments on thmfore the
examination. The final examination covers informatfrom all parts of the
course.

COURSE MARKING SCHEME

Table showing the total course marking schemeasvatbelow:

ASSESSMENT MARKS

Assignment 4 (TMA:s Best three marks of the 4 TMAs
10 marks is 30 marks of the course
= 30%

Final Examinatio 70% of overall course matr

Total 100% of cour se marks

HOW TO GET THE MOST FROM THISCOURSE

In distance learning, the study units replace thiearsity lecturer. This is

one of the great advantages of distance educatiom.can read and work
through the specially designed study materialsoatr ywn pace, and at a
time and place that suits you best. Think of iyas read the lecture notes
and that a lecturer might set you some reading®1io

The study unit will tell you when to read your atheaterials. Just as a
lecturer might give you an in-class exercise, ystudy units also provide
assignments for you to do at appropriate points.

Each of the study units follows a common formate Tihist item is an

introduction to the subject matter of the unit, drav a particular unit is
related with the other units and the course asa@ewvh

vii
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Next is a set of learning objectives. These obyestiet you know what you
should be able to do by the time you have complédtedunit. You should
use these objectives to guide your study. Whenhgoee finished the unit,
you must go back and check whether you have acthitheobjectives set.
If you make a habit of doing this, you will sigmiéintly improve your
chances of passing the course.

The main body of the unit guides you through thguneed reading from
other sources. This will usually be either frédeading Section or some
other sources.

Self-tests/assignments are interspersed throughloet end of units.
Working through these tests will help you to ackidlre objectives of the
unit and prepare you for the examinations. You khalo each of the
assignments as you come to it in the study uniter&@hwill also be
numerous examples given in the study units, workugh these when you
come to them too.

The following is a practical strategy for workingdugh the course. If you
run into any trouble, telephone your tutor. Wheru yzeed help, don't
hesitate to call and ask your tutor to providénitsummary:

(1) Read this course guide.

(2) Organise a study schedule. Refer to the coursevieverfor more
details. Note the time you are expected to spen@ami unit and
how the assignments relate to the unit. Importafdrmation e.qg.
details of your tutorials and the date of the fatay of the semester
is available. You need to gather together all imfation in one
place, such as your diary or a wall calendar. Wieatenethod you
choose to use, you should decide on and write um gavn dates for
working on each unit.

(83) Once you have created your own study scheduleyerything you
can to stick to it. The major reason that studéamtss that they get
behind with their coursework. If you get into diffilty with your
schedule, please let your facilitator know befdrésitoo late for
help.

(4) Turn to unit 1 and read the introduction and thectives for the
unit.

viii
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(5) Assemble the study materials. Information abouttwioa need for a
unit is given in the ‘Overview’ at the beginning e&ch unit. You
will always need both the study unit you are wogkon and one of
your set books, on your desk at the same time.

(6) Work through the unit. The content of the unit litSeas been
arranged to provide a sequence for you to follows. ydu work
through this unit, you will be instructed to reagtsons from your
set books or other articles. Use the unit to gyme reading.

(7)  Well before the relevant due dates (about 4 weeksré the dates)
access the Assignment file on the web and downlgad next
required assignment. Keep in mind that you wilitea lot by doing
the assignments carefully. They have been desigoeukelp you
meet the objectives of the course and, therefoile help you pass
the examination. Submit all assignments not ldtan the due dates.

(8) Review the objectives for each study unit to confthat you have
achieved them. If you feel unsure about any ofolhjectives, review
the study material or consult your tutor.

(9) When you are confident that you have achieved #suolbjectives,
you can then start on the next unit. Proceed uniirbt through the
course and try to pace your study so that you kgmpself on
schedule.

(10) When you have submitted an assignment to your foromarking,
do not wait for its return before starting on thexnunit. Keep to
your schedule. When the assignment is returned, geagicular
attention to your facilitator’'s comments. Consuduy tutor as soon
as possible if you have any questions or problems.

(11) After completing the last unit, review the coursadaprepare
yourself for the final examination. Check that ymave achieved the
unit objectives and the course objectives.

TUTORSAND TUTORIALS

There are eight (8) hours of tutorials providedsupport of this course.

You will be notified of the dates, times and looatiof these tutorials,

together with the names and phone number of ydar,tas soon as you are
allocated a tutorial group.
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Your tutor will mark and comment on your assignrserkeep a close
watch on your progress and on any difficulties yaight encounter as they
would provide assistance to you during the cou¥smu must mail your
tutor-marked assignments to your tutor well befttre due date (at least
two working days are required). They will be marked your tutor and
returned to you as soon as possible. Do not heddatontact your tutor by
telephone, e-mail, or discussion board if you neetp. The following
might be circumstances in which you would find hegzessary.

Contact your tutor if you:

. do not understand any part of the study units @ dssigned
readings;

. have difficulty with the tutor-marked assignments;

. have a question or problem with an assignment tr your tutor’s

comments on an assignment or with the grading @ssignment.

You should try your possible best to attend thertats. This is the only
chance to have face-to-face contact with your tated to ask questions
which are answered instantly. You can raise anylpro encountered in
the course of your study during such contact. Tia & maximum benefit
from course tutorials, prepare a question list teefattending them. You
will learn a lot from participating in discussioastively.

SUMMARY

This course is designed to expose the studenetprhctical application of
computers to management information processing.cboese provides the
steps in the followed in the utilization of electro data processing (EDP)
system in producing financial and management in&tion, in feasibility
studies, system analysis, system design and systgrementation for
computerized accounting system.

We hope you enjoy your acquaintances with the Mati®©pen University
of Nigeria (NOUN) and wish you every success inftitare.
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MODULE 1

Unit 1 Introduction to MIS

Unit 2 Core concepts: Data, Information &ada Processing

Unit 3 Overview of Systems in the Organat

Unit4 Information System and Organisation

Unit 5 Contemporary Trends in Information and Cammation
Technologies

Unit 6 Perspective on Information Systems

UNIT 1 INTRODUCTION TO MIS CONTENTS

1.0 Introduction
2.0 Objective
3.0 Main Content
3.1 Management Information System (MIS)
3.1.1 Whatis MIS?
3.1.2 The need for MIS
3.1.3 Components of MIS
3.1.4 MIS Concepts
3.1.5 History of MIS
3.1.6 Physical view of MIS
3.1.7 Role of MIS in an Organization
3.1.8 Impact of MIS on an Organization
3.1.9 MIS Objectives
3.1.10 Factors Contributing to the Success of MIE i
Organization
3.1.11 Factors Contributing to MIS Failures in @rgation
3.1.12 Advantages of MIS
3.2  MIS in public sector Organizations
3.2.1 Centralized Vs Decentralized of Public in
Information System
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this unit we give the basic definition and relav concepts of MIS such
as need of MIS, history of MIS, components of Mi®pact and factors
contributing to the success of it in organizations.
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2.0 OBJECTIVE

The objective of this unit is to give an overvielwnlanagement information
system.

3.0 MAIN CONTENT

3.1 Management information System (MIS)

We will begin this course by looking at what makgs a management
information system.

3.1.1 What is MIS?

Management Information System (MIS) is a conceptheflast decade or
two. It has been understood and described in a aumiay. It is also
known as the Information System, the Informationl &ecision System,
the Computer- based information System.

MIS has more than one definition, some of whichgiven below:

MIS is defined as a system which provides infororaBupport for decision
making in the organisation.

MIS is defined as an integrated system of man aadhime for providing
the information to support the operations, the mgenzent and the
decision-making function in the organisation.

MIS is defined as a system based on the databagkeobrganisation
evolved for the purpose of providing information #oe people in the
organisation.

MIS is the use of information technology, peopled dusiness processes to
record, store and process data to produce infoomdhiat decision makers
can use to make day to day decisions.

MIS is the acronym foManagement Information Systemslin a nutshell,
MIS is a collection of systems, hardware, procesllaad people that all
work together to process, store, and produce irdton that is useful to the
organisation.
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Though there are a number of definitions, all cénthconverge on one
single point, i.e., the MIS is a system to suppbe decision making
functions in the organisation. The difference lreslefining the elements of
the MIS. However, in today's world MIS is a compiged, business
processing system generating information for thepfeein the organisation
to meet the information needs and assisting imtpkiecisions to achieve
the corporate objective of the organisation anithénPublic sector.

3.1.2 The Need for MIS
The following are some of the justifications fomray an MIS system:

I. Decision makers need information to make effectivdecisions.

il. Management Information Systems (MIS) make this ipdess

iii. MIS systems facilitate communication within and ouide the
organization: Employees within the organisation are able talyas
access the required information for the day to dg@erations.
Facilities such as Short Message Service (SMS) &iEmake it
possible to communicate with customers and sugpfi®m within
the MIS system that an organization is using.

iv. Record keeping Management information systems record all
business transactions of an organisation and peowidreference
point for the transactions.

Business

Ghﬁlﬂu@ﬁ %
_ ® Sensitivity to global
* Select wireless economic conditions
technology Management ® |abor-intensive products
® Monitor costs —_— ® Large, complex praduction
environment
® Revise job funclions Information Bsiness
Organization — 3
and work processes 9 System | Soluticns
® Deploy Wi-Fi wireless ® Track parts and work ® |ncrease efficiency
network — status in real time * |Lower costs
* Deploy Skype VoIP Technology * Optimize transportation
software = S5 ® Expedite communications

& Deploy Wi-Fi transmitters,
radio sensors, webcams,
Internet phones, and PCs

Fig 1.1: Integrated framework of an Information Sygem
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This framework depicted in fig 1.1 above shows infation systems
composed of management, organisation, and techyataments and is
reinforced in every information system developnm@oject

3.1.3 Components of MIS

A management information system is made up of fmagor components
namely people, business processes, data, hardamdesoftware. All of
these components must work together to achievebssiobjects.

People These are the users who use the information rsysterecord the
day to day business transactions. The users arallyisqualified
professionals such as accountants, human resowcagers, etc. The ICT
department usually has the support staff that esstitat the system is
running properly.

Business ProceduresThese are agreed upon best practices that guede t
users and all other components on how to work ieffity. Business
procedures are developed by the people i.e. usansultants, etc.

Data: The recorded day to day business transactionsaHmank, data is
collected from activities such as deposits, withdis, etc.

Hardware: Hardware is made up of the computers, printeetwarking
devices, servers, workstations, networking equigmemnters, keyboards,
mouse, light pens, scanners, laptops, notebookd letchardware provides
the computing power for processing data. It alsovigles networking and
printing capabilities. The hardware speeds up tloegssing of data into
information.

Software: These are programs that run on the hardware. eTles
programs used to handle the data. These includgrans such as spread
sheet programs, database software, word procegsibngrams, desktop
publishing packages, graphics packages, commuaicatpackages,
operating systems, language translators, utilibgpams etc. the software is
broken down into two major categories namely systoftware and
applications software. System software refers ® dperating system i.e.
Windows, Mac OS, and Ubuntu, etc. Applications wafe refers to
specialized software for accomplishing businesg&stagich as @&ayroll
program, banking system, point of sale system, etc.

Management information systems are distinct frorheptinformation
systems because they are used to analyze andtafi@ciktrategic and
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operational activities. Academically, the term @rononly used to refer to
the study of how individuals, groups, and orgamiret evaluate, design,
implement, manage, and utilize systems to gen@rfdamation to improve
efficiency and effectiveness of decision makingluding systems termed
decision support systems, expert systems, and tecinformation
systems.

3.1.4 MIS Concepts

The concept of the MIS has evolved over a perioahed comprising many
different facets of the organisational functiondSNk a necessity in all the
organizations.

The initial concept of MIS was to process the datailable in the
organisation and present it in the form of repattsegular intervals. The
system was largely capable of handling the datan fraollection to
processing. It was more impersonal, requiring aadividual to pick and
choose the processed data and use it for his egeimts. This concept was
further modified when a distinction was made betwedata and
information.

Information is a product of an analysis of dataisTé¢oncept is similar to a
raw material and the finished product. Howeverad=n be analyzed in a
number of ways, producing different shades and iBpations of the
information as a product. It was, therefore, demeanthat the system
concept be individual- oriented, as each individoaly have a different
orientation towards the information.

This concept was further modified, that the systshould present
information in such a form and format that it cesatin impact on its user,
provoking a decision or an investigation. It wagtarealized then even
though such an impact was a welcome modificatiomessort of selective
approach was necessary in analysis and reporting.

Hence, the concept of exception reporting was ietbim MIS. The norm
for an exception was necessary to evolve in tharasgtion. The concept
remained valid till and to the extent that the ndoman exception remained
true and effective. Since the environment turns petitive and is ever
changing, fixation of the norm for an exceptiondmaes a futile exercise at
least for the people in the higher echelons ofdifganization. The concept
was then evolved that the system should be cap#bleandling a need
based exception reporting. This need may be etthan individual or a
group of people. This called for keeping all datgether in such a form that
it can be accessed by anybody and can be processedt his needs. The
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concept is that the data is one but it can be \delmedifferent individuals
in different ways.

Over a period of time, when these conceptual devedmts were taking
place, the concept of end user computing usingiphelllatabases emerged.
This concept brought a fundamental change in MIBe Thange was
decentralization of the system and the user ofirfiermation becoming
independent of computer professionals. When thimes a reality, the
concept of MIS changed to a decision making systéhe job in the
computer department is to manage the informatisouee and leave the
task of information processing to the user. Theceph of MIS in today's
world is a system which handles the databases,iga®vcomputing
facilities to the end user and gives a variety @fision making tools to the
user of the system and also enable the citizemsefizgaries to use the MIS
from external source and connect with organisation.

The concept of MIS gives high regard to the indiatdand his ability to
use information. MIS gives information through dadaalysis. While
analyzing the data, it relies on many academiciglises. These include
the theories, principles and concepts from the Man@nt Science,
Psychology and Human Behavior, making the MIS meffective and
useful. These academic disciplines are used irgdiegj MIS, evolving the
decision support tools for modelling and decisiaakmg.

The foundation of MIS is the principles of managaimand its practices.
The concept of management Information System carevmdved for a
specific objective if it is evolved after systensafilanning and design. It
calls for an analysis of a business, managementsviand policies,
organization culture and the management style.

Information should be generated in this setting amast be useful in
managing the business. This is possible only whendonceptualized as a
system with an appropriate design. MIS, therefoedies heavily on the
systems theory and offers solutions to handle dmpdex situations of the
input and output flows. It uses theories of commaton which helps to
evolve a system design capable of handling dataitsnpprocess, and
outputs with the least possible noise or distortiontransmitting the
information form a source to a destination. It udesprinciples of system
Design, Viz., an ability of continuous adjustment aorrection in the
system in line with the environmental change inclhihe MIS operates.
Such a design help to keep the MIS tuned with t&ness managements
needs of the organisation.
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The concept, therefore, is a blend of principleptiies and practices of the
Management, Information and System giving riseingle product known
as Management Information System (MIS).

3.1.5 History of MIS

Kenneth C. Laudon and Jane Laudon identify fives e@feManagement
Information System evolution corresponding to tlne fphases in the
development of computing technology:

1) Mainframe and minicomputer computing
2) Personal computers

3) Client/server networks

4) Enterprise computing, and

5) Cloud computing.

The first era (mainframe and minicomputer) was duts IBM and their
mainframe computers. These computers would oftka tgw whole rooms
and require teams to run them - IBM supplied thedware and the
software. As technology advanced, these computere \able to handle
greater capacities and therefore reduce their cost.

The second era (personal computer) began in 196Bia®processors
started to compete with mainframes and minicomguded accelerated the
process of decentralizing computing power from damata centres to
smaller offices. In the late 1970s minicomputerhterddogy gave way to
personal computers and relatively low-cost compuiggre becoming mass
market commodities, allowing businesses to prothae employees access
to computing power that ten years before would st millions of naira.

As technological complexity increased and costsradsed, the need to
share information within an enterprise also greming rise to the third era
(client/server), in which computers on a commonwoek access shared
information on a server. This lets thousands areheawillions of people
access data simultaneously.

The fourth era (enterprise) enabled by high spesddarks, tied all aspects
of the business enterprise together offering riciormation access
encompassing the complete management structurery Eb@mputer is
utilized.

The fifth era (cloud computing) is the latest; aaohploys networking
technology to deliver applications as well as dataage independent of the
configuration, location or nature of the hardwarais, along with high
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speed cell phone and Wi- Fi networks, led to newvele of mobility in
which managers access the MIS remotely with lapiug tablet computers,
plus smart phones.

Stages in IT Infrastructure Evolution

Mainframe/
Minicomputer
{1959—present)

Personal
Computer
{1981 —present)

Client/Server
{1983—present)

Enterprise
Computing
1992 —present)

Enterprise
Server

Internet

Cloud and Mobile
Computing
(2000-present)

Fig. 1.1: Stages in IT infrastructure evolutio

lllustrated here are the typical computing confegioms characterizing each
of the five eras of IT infrastructure evolution.
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3.1.6 Physical view of MIS

The Physical view of the MIS can be seen as annasgeof several

subsystems based on the databases in the organiz@hese subsystems
range from data collection, transaction processegd validating,

processing, analyzing and storing the information databases. The
subsystem could be at a functional level or a a@argo level. The

information is evolved through them for a functibrma an operational

management and it provides the information for thanagement of
business at the corporate level and also analymepm@vides huge data for
the governments in a systematic way for analystsfandesigning welfare

schemes.

MIS, therefore, is a dynamic concept subject tonglea time and again,
with a change in the business management proc¢esmtinuously interacts
with the internal and the external environmenth& business and provides
a corrective mechanism in the system so that thengdd needs of
information are met effectively. MIS, therefore,asdynamic design, the
primary objective of which is to provide the infaation for decision
making and it is developed considering the orgaimisal fabric, giving due
regard to the people in the organisation that hemdhe management
functions and the managers and the managerialatontr

3.1.7 Role of MIS in an Organization

The role of the MIS in an organization can be comgdo the role of heart
in the body. The information is the blood and M§She heart. In the body
the heart plays the role of supplying pure bloodltahe elements of the
body including the brain. The heart works fasted aopplies more blood
when needed. It regulates and controls the incommgure blood,
processes it and sends it to the destination i tlamtity needed.

It fulfils the needs of blood supply to human baglywormal course and also
in crisis. MIS plays exactly the same role in thigamisation. The system
ensures that an appropriate data is collected fiiwenvarious sources,
processed, and sent further to all the needy degiirs. The system is
expected to fulfil the information needs of an indual, a group of

individuals, the management functionaries, the marse and the top
management. MIS satisfies the diverse needs thrauggriety of systems
such as Query Systems, Analysis Systems, ModelBygtems and

Decision Support Systems, MIS helps in Strateganfhg, Management
Control, Operational Control and Transaction Preces
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MIS helps the clerical personnel in the transacpoocessing and answers
their queries on the data pertaining to the tranwacthe status of a
particular record and references on a variety @udeents. MIS helps the
junior management personnel by providing the opmrat data for
planning, scheduling and control, and helps thenttéu in decision making
at the operations level to correct an out of cdrsitoation.

MIS helps the middle management in short term ptagyrtarget setting and
controlling the business functions. It is supporteg the use of the
management tools of planning and control. MIS héfgstop management
in goal setting, strategic planning and evolving business plans and their
implementation. MIS plays the role of informationengration,
communication, problem identification and helpgha process of decision
making. MIS, therefore, plays a vital role in theamagement,
administration and operations of an organisation.

3.1.8 Impact of MIS on an Organisation

Since the MIS plays a very important role in thgasrisation, it creates an
impact on the organization‘s functions, performaand productivity. With
good support, the management of marketing, finaqpreduction and
personnel become more efficient. The tracking anshitaring of the
functional targets becomes easy. The functionahagars are informed
about the progress, achievements and shortfattseiprobable trends in the
various aspects of business. This helps in foregasand long-term
perspective planning.

The manager's attention is brought to a situatidnciv is exceptional in

nature, inducing him to take an action or a denisio the matter. A

disciplined information reporting system createstauctured data and a
knowledge base for all the people in the orgarugatihe information is

available in such a form that it can be used dttaggyvay or by blending

analysis, saving the manager‘s valuable time.

MIS creates another impact in the organisation whielates to the
understanding of the business itself. MIS beginth whe definition of a
data entity and its attributes. It uses a dictignaf data, entity and
attributes, respectively, designed for informatigeneration in the
organisation. Since all the information system tkee dictionary, there is
common understanding of terms and terminology ie trganisation
bringing clarity in the communication and a similamderstanding
throughout the organisation. MIS calls for a systation of the business
operation for an affective system design.

10
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A well-designed system with focus on the mangeresakn impact on the
managerial efficiency. The fund of information nwaties an enlightened
manger to use a variety of tools of managemertielpps him to resort to
such exercises as experimentation and modelling. Udse of computers
enables him to use the tools techniques which amgossible to use
manually.

Since the MIS works on the basic systems suchaasdction processing
and databases, the drudgery of the clerical workrassferred to the
computerized system, relieving the human mind fettds work. It is

observed that a lot of manpower is engaged in #u8vity in the

organisation. The study of the individual's timeiliation and its

application has revealed that seventy per centhef time is spent in
recording, searching, processing and communicatidms is a large
overhead in the organisation.

MIS has a direct impact on this overhead. It cieate information based
work culture in the organisation.

Transaction Processing Systems  Management Information Systems

- ) 2 v
S &) orocessing (- | MISFILES
g system : &
- ! Sales
» data
; Materials )
Production ‘ 2
R & -f_‘.f:_\l resource | Unit -
file UV planning Ll product | . A
system ¥ cost data| | N
N ’’ b | b
! o MIs }l L{ = ") Managers
: Product | ' = " ®
L change .
[ data Reports  Online Displays
Accounting | | ?ggg;it | < and Dashboards
Thee | | Expense
system p
> data

Fig. 1.2: How management information systems obtaitheir data from
the organization’s Transaction Processing System @S)

In the system illustrated by this diagram, threeST&upply summarized
transaction data to the MIS reporting system atetin@ of the time period.
Managers gain access to the organizational dataghrthe MIS, which
provides them with the appropriate reports.

11
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3.1.9 MIS Objective

MIS is the use of hardware, software and telecomcation networks to

achieve business objectives. The objective of thiS N6 to provide

information for a decision support in the procesmanagement. It helps in
such a way that the business goals are achievetthieinmost efficient

manner. Since decision making is not restricted particular level, MIS is
expected to support all the levels of the managénmerconducting the
business operations. Unless MIS becomes a managaideit is not useful

to the organisation.

The following diagram shows the architecture of ypidal MIS
infrastructure;

d) |
ole 4

Hardware

Telecommunication

Fig. 1.3: A Typical MIS Infrastructure

3.1.10 Factors Contributing to the Success of MIta Organizations

If an MIS has to become successful then it shoadehall the features
listed as Follows:

. MIS is integrated into the managerial functioris. sets clear

objectives to ensure that the MIS focuses on themmssues of the
business. Adequate development resources are ptbwaad the

12



BUS815

MANAGEMENT INFORMATION SYSTEM

human and organisational barriers to progresseaneved.

Vi.

Vil.

viii.

An appropriate information processing technologyuiszd to
meet the data processing and analysis needs at#érs of the
MIS is selected.

MIS is oriented, defined and designed in termshef wser's
requirements and its operational viability is elsiur

MIS is kept under continuous surveillance, so it&topen
system design is modified according to the changing
information needs.

MIS focuses on the results and goals, and higldighe
factors and reasons for non-achievement.

MIS is not allowed to end up into an informatiomegeation
mill avoiding the noise in the information and the
communication system.

MIS recognizes that a manager is a human being and
therefore, the systems must consider all the human
behavioural factors in the process of the managemen

MIS recognizes that the different information neeids
different objectives must be met with. The globatian of
information in isolation from the different objeatis leads to
too much information and its non-use.

MIS is easy to operate and, therefore, the desigheoMIS

has such features which make up a user-friendligdes

MIS recognizes that the information needs beconsvlele
and new needs emerge. MIS design, therefore, Haas@a
potential capability to quickly meet new needsndbrmation.
MIS concentrates on developing the information suppo
manage critical success factors. It concentrateb®mission
critical applications serving the needs of top nugmaent.

3.1.11 Factors Contributing to MIS Failure in Organizations

The common factors which are responsible for MiSlufes in
Organizations are listed as follows:

I. MIS is conceived as a data processing tool andasahformation
processing tool and MIS does not provide that mfton which is
needed by the managers but it tends to provideirtfgmation
generating the function calls. In this case MIS dmes an
impersonal system.

il. Underestimating the complexity in the business esyst and not

13
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recognizing it in the MIS design leads to problerdsring
implementation.

ii. Adequate attention is not given to the quality coinaspects of the
inputs, the process and the outputs leading tdfinmnt checks and
controls in the MIS.

iv. MIS is developed without streamlining the transattprocessing
systems in the organisation and lack of training MIS to
stakeholders. Failing to appreciate that the usethe information
and the generators of the data are different artdddeatifying that
both of them have to play an important and resmgpole in the
MIS.

V. MIS does not meet certain critical and key factwirsts users such
as, response to the query on the database, iyabolitget the
processing done in a particular manner, lack of-trsendly system
and dependence on the system personnel.

vi. A belief that the computerized MIS can solve a# tmanagement
problems of planning and control of the businesd &k of
administrative discipline in following the standexetl systems and
procedures, faulty coding and deviating from thestem
specifications result in incomplete and incorreébrmation.

3.1.12 Advantages of MIS
The following are some of the benefits that camtt@ned from MIS.

Organizations are able to highlight their strengihgl weaknesses due to
the presence of revenue reports, employees' pafarenrecords etc. The
identification of these aspects can help the compaprove their business

processes and operations. MIS gives an overalliygiaif the company and

acts as a communication and planning tool.

The availability of customer data and feedbackhea MIS can help the
company to align their business processes accorirthe needs of the
customers. The effective management of customea danh help the
company to perform direct marketing and promotiativeties. MIS can

help an organization to gain a competitive advamtag

Competitive advantage is a firm's ability to do imng better, faster,
cheaper, or uniquely, when compared with rival §rimthe market.

14
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3.2 MIS in Public Sector Organizations

Public administration in Government has changedsiciemably over the
past few years as did the use of MIS_séage of growth frame work is
developed and used to describe the relations batwagous government
departments and use of MIS over a period of time.

Communication and Information are the lifeblood arfy organisation.

Neither planning nor designing nor any other managprocess is possible
without them. Communication may be viewed as tloe@ss of exchange of
information; it provides the means of contact bemveorganisational

members and organisational decision centres.

In the recent times, government organizations rmuedated with data and
information that are either generated by intermadegnment transactions or
gathers from outside sources. Such data and infaomare needed for
designing future welfare schemes by the governm&hé& government
officials must equip themselves to cope up with fifeenomenon of
information explosion, not to be buried in the avehe of irrelevant data.
They must manage information, that is, a systenstarcture must be
developed to collect, organise, process and dissdeithe right type of
information at the right time to the right persdwareness of this need is
very essential in the development of MIS for puskctor organizations.

IT is transforming not only the functioning of thevernment organizations
and its processes but is also redefining the exjssystems in the
bureaucratic setup at a very faster pace.

In the coming decade most of the citizens wouldobex IT savvy and

public- sector organizations must therefore be gmegh to offer services
tailored to the citizen‘s needs. MIS has evolvedrastegration system for
financial transactions, procuring, delivery of seeg online, auditing etc. It
has become very essential for the staff in puldi@ organizations to use
MIS almost for every work. Under these circumstandélS is expected to
provide the staff with various sets of informatifam decision making and

better communication environment which can be yssdon the computer
terminal for every day’s work.

Furthermore, communication between the head o#iwe regional offices
has become more and more necessary in the recwd. ti

IT is a resource for any public-sector organizatioruse in the processes
and activities of the organisation. But the siniijarof IT with other
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technologies ends here. While other technologied te be applicable only
in specific areas and in well-defined areas of apen, the potential uses
for IT in government sector is universal. IT canused both in operational
and management processes in the organizations.

3.2.1 Centralized Vs Decentralized Management of blic
Information Systems

In dealing with information systems, public sectyganizations have to
cover eight main areas of responsibility: inforratisystems planning,
organizational structures and staffing, data mamagé¢, computing and
data management architecture, information systeneseldpment,

information technology acquisition, training, ancchnical support.

Adopting a centralized approach to these respditgbi can bring

efficiency benefits, but requires some severe caimds to be overcome.
Adopting a decentralized approach can help spreadpuating in the

organization, but is often wasteful. Bore-periphery* approach to public
information systems, combining both central andalation, is therefore
considered as being most effective.

4.0 CONCLUSION

Though there are a number of definitions, all cénthconverge on one
single point, i.e., the MIS is a system to suppbe decision-making
functions in the organisation. The difference lreslefining the elements of
the MIS. However, in today's world MIS is a compriged, business
processing system generating information for thepfeein the organisation
to meet the information needs and assisting imtpkiecisions to achieve
the corporate objective of the organisation anithénPublic sector.

5.0 SUMMARY

You have learnt of the meaning and a brief histdyl|S.

6.0 TUTOR-MARKED ASSIGNMENT

1. What exactly is management information system? Hbwes it
work? What are its management, organization, amthntdogy
components?

2. Airlines maintain large computer systems and coempnétworks to
allow travel agents, tour operators and individciadtomers around
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the world to check on the availability of flight® make bookings
and to print tickets or download them. Considerihgs as an
information system, identify the main componentshi& system, the
technology used, the various people and organizaiiovolved, and
the types of information that they require (themformation

requirements).

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

This unit introduce the basic building conceptsnédérmation system; here
we take a cursory look at the concepts of datarimétion and electronic
data processing (EDP).

2.0 OBJECTIVES
At the end of this unit, you would be able to:

define what is meant by data

understand the concept of data hierarchy

explain how data are represented in a computeesyst
discuss method of data processing

define and categorize information.
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3.0 MAIN CONTENT
3.1 Data and Information

3.1.1 Data

Data may be defined as unprocessed raw facts tiogsed details relating
to business transactions. Data is input to a plateessing system so that it
may be converted into information. The smalleit o definable data is
called _data element e.g. customer name, address, emplejee, Data
elements are referred tofedds.

Data relating to a particular application, for exden payroll (or inventory
control, sales analysis or invoicing to customeis)organized as a
separate file. Each file is made up of a numbemreobrds which in turn,
contains a number of fields or properties. Onagrqll file, comprising

the many records of every staff, each record \Wwdlve certain fields to
represent the individual employee's name, numbeoss pay, NPF
contribution, income tax etc.

'L\O“ — g ‘?ﬂ

D,
Dag, o

331 Brite Dish Soap 1. 29
863 BL Hill Coffee 4.69
173 Meow Cat .79 :

663 Country Ham ¢
524 Fiery Mustard
113 Ginger Root .

331 Brite Dssh Soap 1.29

Sales Region: Northwest
Store: Superstore #122

ITEM NO. DESCRIPTION UNITS SOLD
331 Brite Dish Soap 7,156

YTD SALES
: $0.231.24

| Information
‘ System

Fig. 2.1: Data and Information

Raw data from a supermarket checkout counter carprbeessed and
organized to produce meaningful information, sushhe total unit sales of
dish detergent or the total sales revenue from detkrgent for a specific
store or sales territory.
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3.1.2 Data Hierarchy

Each information system has a hierarchy of dataeswth succeeding level
in the hierarchy result from combining element @iraceeding level.

BITS CHARACTER FIELD RECORDS FILE

— —> — —>
DATABASE The hierarchy is from lowest (bits) to thegghest (database).
Bits an acronym fobinary digits, Os and 1s which conforms with the
internal representation of datathre computer, which represents off and on
physically.

The bits are basic unit of primary and secondaresfe.

Bytes (Character)are collection of related bits. It is the smallement
on a file and could be alphabetic or numeric. r@tir is the basic unit of
human perception, e.g. A, 2, 5, C etc.

Field (Data Element): Is a combination of related bytes to form
meaningful data item such as name, number, etc.

Record: Is a collection of related data elements, e.g/Ratric No., name,
address, next-of-kin, date of birth, sex, etc. edard is a description of an
event (e.g. sales) or a thing (e.g. students).

File: Is a logical collection of related records (witie same fields) for a
set of occurrences i.e. it consists of a numbereti#fted sets of data e.g.
customer file, student file etc.

Database Is an integrated collection of related data atmubrganization
with minimum duplication, serving as pool of infaton for many users.

A computer system organizes data in a hierarchy steats with the bit,
which represents either a 0 or a 1. Bits can begd to form a byte to
represent one character, number, or symbol. Byerde grouped to form a
field, and related field can be grouped to forneeord. Related records can
be collected to form a file, and related files da@ organized into a
database.
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Student Database

| COURSE FINANCIAL
Database I File: File

PERSONAL
File

COURSE

File Student_ID Course Date  Grade
. 39044 IS101 FO6 B+

59432 1S 101 F06 A

64029 IS 101 Fo6 C

Record

},il
i Student_ID Course Date Grade

39044 1S 101 FOB B+
Field 1S 101 (Course field)
Byte 0100 1001 (Letter | in ASCII)
Bit 0

Fig.2.1: Data Hierarchy

3.1.3 Data Representation

In order for information to flow through a computgystem and be in a
form suitable for processing, all symbols, pictures words must be
reduced to a string of binary digits. A binary digs called a bit and
represents either a zero or a one. In the compther,presence of an
electronic or magnetic symbol means one and iteratgssignifies zero.

Everything stored in a computer is data, and theludes programs, both
systems software and applications. From the pdintew of the storage

devices of a computer, it is all the same. Data aomputer takes the form
of binary patterns — sequences of 1s and 0s. Theaaod the zero can be
stored in terms of an electrical charge or a magpeiarity.

The basic unit of storage is the bit (one binagitd+ a 0 or a 1), but it is

common to group 8 bits together as a byte. Eack bgn be used to
represent a decimal number, a symbol, or partottare.
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Example below shows how decimal numbers are reptegeusing true
binary digits. Each position in a decimal numbes lcartain value. Any
number in the decimal system (base 10) can be eeldiaca binary number.
The binary number system (base 2) can express amper as a power of
the number 2.

Worked example 1:

Convert 1113 to base 10

Solution 9:

1 1 1«1
this is the given number

2 2 2 «—2
this is the base of given number

3 2 1 <6
Place of each binary digit

1x23 +1x22 + lxﬁlxzo to power of 2
> (1x 2x2x2) + (1x 2x2) + (1x2) + (1x1)

> 1x8+1x4 + 2+ 1

> 8+4+2+1 =150

Therefore, 11143 is equivalent to 150 (11112 =1510)

By using a binary number system, a computer camesspall numbers as
group of zeros and ones. True binary cannot be use@& computer
because, in addition to representing numbers, apuaten must represent
alphabetic characters and many other symbols usedtural language, like
$ and @. This requirement led manufacturers of ederphardware to
develop standard binary codes.

There are two common codes: EBCDIC and ASCII, whaighillustrated in
the table below. The first is the Extended Binarpd€d Decimal
Interchange Code (EBCDIC — pronounced ib-si-diCK)is binary code,
developed by IBM in the
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1950s, represents every number, alphabetic charastspecial character
with 8 bits. EBCDIC can be used to code up to 2bferént characters in
one byte (2 to the eighth power equal 256).

ASCII, which stand for the American Standard Code Information

Interchange, was developed by the American Natiosshndards
Institute(ANSI) to provide a standard code thatldobe used by many
different manufacturers in order to make machimenmypatible.

Table 7.1: ASCII Codes

Character ASCII -8- BinaryDecimal Code
A 0100 0001 65

B 01000010 66

C 01000011 67

z

For L ower Case Alphabets we Frave:

Char acter Binary Code Decimal Code
a 01100001 97

b 01100010 98

c 01100011 99

z 01111010 122

Bytes form the basis for measuring storage capaaty in these
approximations:

. a kilobyte (kB) 1000 = 103 bytes — which is @o® 210 (1024)
bytes

. a megabyte (MB) 1,000,000 = 106 bytes — whicltlise to 220
bytes (just over 1 million in decimal)

. a gigabyte — 109 bytes close to 230

. a terabyte — 1012 bytes close to 240

. a petabyte — 1015 bytes close to 250
kilobyte, megabyte, etc. should be abbreviatedBpMB, GB, TB.
MB and kB are often just left as M or K, etc.

Strictly speaking we should differentiate betweamrmgities defined as
powers of 2 and as powers of 10. Thus in the dtritetnational definitions,
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1 megabyte (1

MB) = 106 while 1 Mebibyte (1 MiB) = 220.

However, most of the world uses megabytes and gigalwithout making
any distinctions between powers of 2 or of 10.

Data in a computer can be of different types; fwample: numeric data,
textual data, graphical data (pictures), video, nsowata, programs
(program instructions).

Each form of data has its own way of using the siarage capability

(RAM or secondary storage). Just by looking at #epa of 1s and Os, it is

not possible to tell what type of data is beingedo but once the type is
known, then the pattern can be decoded. For exatm@eattern 01001011
represents the letteK' in the ASCIl code for representing text; but it
represents the decimal number 75 if this binaryec@interpreted as a
binary number. It might also represent the machode instructionadd'.

Text is stored in a computer according to standgedems of encoding —
usually some version of the ASCIl code. Each cHharais stored in one

byte (made up of eight individual bits). Thus, aneaand address of 80
characters will use 80 bytes of storage. All thiatprg characters that you

can generate from your keyboard have an equivadgresentation in the

ASCII code; in addition, there are some non-prigptodes — such as end of
line, backspace, line feed, etc.

3.1.4 Types of data
The type of data with which a business is concemay be categorized as:

I. External Environment Data:  These include mattexkting
to social political and economic factors.

il. Competitive data refer details with rebarto past
performance of main competitors, their presentvaes and future
plans.

ii. Qualitative and quantitative data relating tmality control,
levels of performance, costs, overheads, profitslasses, financial
strengths and weaknesses relating to cash flowsraeglof credits.

iv.  Organisational data relating to manpower levelg, $tructure of
department, etc.

V. Reference data such as stock control, parameters.
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Examples of data relating to specific businesssystem include:

A GPA: Student Registration Number, Name, Cotsde, Course
Title, Credit Unit etc.

B Payroll:  Employee Number, Name, Departtndax Code, Hours
Worked, Hourly Rate, etc.

C Credit Card: Cardholder Number, Name, Addresgd(€ Limit,
Minimum Payment, Details of Purchases, Interese R&t.

D Car Hire: Type of Car, Model, Colour, Numb of Seats,
Engine Capacity, Registration Number etc.

3.1.5 Data Collection and Data Capture

These are terms concerned with the process ofctiolie data relating to
business transactions for processing by any apptepmeans but very
often by computer.

The primary objective is to capture data in the me@®nomical way and to
avoid having to convert it from human-sensible faonmachine-sensible
form, if possible. This can eliminate encoding stag

Data collectionis used for recording and transmitting data frommote
locations such as branches of banks by means dihenterminals.
Banks also use auto- teller terminals for collegtidetails of cash
dispensed automatically. This method makes use kdyboard to enable
customers to key in their personal numbers and thlscamount required.
Customers are also provided with a plastic cardaidate the personal
number.

Data Encoding involves extracting data from human readable fortoat
machine- sensitive form. Various data encodimgthods are
widely used in batch processing environment incigdkey-to-tape,
etc. Data can then be input to a computer atgadnispeed than is
possible using a terminal keyboard. Direct entrgata is also practiced in
multi-user on-line processing environments whichal#es many users to
process concurrently data relating to diverse appbns such as payroll,
sales-ledger, budgetary control etc.

Data Transmission

The primary objective is to transmit data from @umént to another point at
high speed. Such facilities enable diverse opegatnits to communicate
with each other during the course of business iéievin the most efficient
manner thereby eliminating, unnecessary delays.
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Data transmission takes many forms:

I. Remote entry of data for processing by remote jotoyefacilities,
consisting of communication oriented key-to-disktsyns.

il. On-line terminal operations.

ii. Local area networks, including provision for
communicating with a centralized system supporting
random enquiries by means of a corporate database.

Data Administration

In order to control the flow of data in and outtleé data processing system,
it is normal practice to incorporate a data consettion in the data
processing organization.

The data control section receives all incoming dataprocessing from

internal operating departments or outlying branchesally in batches.

Each batch of data has a batch control slip d@ver note) attached on
which is recorded batch number, department andir number, control

total, batch total and hash total. Each batch ¢®rded in a register in
the control section for maintaining a record of daga when the batch was
received.

The batches may be vetted for correctness and etemalss of data and
then sent to the data preparation section for @ngodn magnetic tape.
Data is verified to ensure the accuracy of dataparation operations
before being sent for processing.

After processing, the batches of documents angbiméed output from the
computer are sent to the data control section, evtiezy are entered in the
register as a record that all batches have bee®gsed or otherwise.

3.2 Methods of data processing

We can classify techniques of data processing|ks:

) Batch processing

. On-line processing

J Real-time system

J Time-sharing system

Batch Processing

This is where a stack or batch of programs togeth#r the associated
data are read onto the computer for processing rasdlts printed on
paper before next batch of jobs are entered.
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In a batch processing system, data and transactomscollected into
batches of similar size and are input and processgether, each batch
being a job for a particular application. Thiwaitves the processing of
transactions, which are accumulated over some viatesf a time into

batches, at pre-defined periods of time.

Such systems are associated with considerablefusarwal recording on
input documents with processing being undertakeoutfh the transfer of
batches from users to data preparation, to dateatpand then to operator.
Much of the control is clerical checking and reabatton of input fields to
output.

Batch processing gives good internal control, kubnly lends itself to
systems where processing need not be immediate rapdrts and
enquiries are standard and known in advance.

The most obvious batch applications are ledger gasing in large
organizations where rapid processing and resporsenat essential i.e.
routine high-volume applications: Invoicing, Payr8ales ledger updating,
Stock ledger updating, Nominal ledger updating, etc

Features of Batch Processing

I. Data are collected for a defined period of time gmdcessed in
batches.

il. No direct access to system by user departmentsja.enteraction
between a user and his job during processing.

iii. Response time equals job turnaround time becauseuder is
isolated from his job.

iv. Files are only on-line during a processing run.

V. Information on master files are only as up to dadelast updating
run.

Vi. Detailed documents, reports and transaction lrgtgpanted.

vii.  Audit trails are well provided for by printing oudetails of
transactions.

viii.  Costly and time-consuming data preparation oparatio

On-line Processing

On-line processing involves the connection of a moter with user
oriented terminals. If a terminal is in direct amomication with the main
unit (CPU) then the processing is on-line. laisystem that has some or
all data files directly accessible to users via liappon software for
interrogation purposes. It is a technique of pssing data in which data
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entry equipment (e.g. terminal) are connected tbamtrolled by the CPU

of a computer, input is of individual transactidns users. This may take
one form of direct-entry input, via interactive rtenals with immediate

input validation and updating in integrated systentsmay also take the
form of individual transactions entry with fronténprocessing and
subsequent updating at a later or predetermineal tim

Most on-line systems are menu-driven with immediaieut validation.
On-line systems give rapid response to enquiriésaa@ suited to situations
like:

I. Sales Order Processing and Stock Control Systermisrminals
located in Warehouse provides the means for automatordering
of stocks, follow- up of outstanding orders.

il. Banking:  Informing bank customers of theats$ of their
account by assessing the relevant file using almerterminal.

ii. Stock Exchange: Terminals are located in majockstexchange
throughout the country and the offices of tipgration
brokerage firms enable the speedy processispart dealings.

iv. Insurance:  On-line policy maintenance by meanstesiminals
located in branch offices.

Advantages of On-line system

. It assists in harnessing the activities aérical staff to the
computer by the use of terminals.

" It eliminates routine clerical tedious tasks tlhgrencreasing the
degree of operating efficiency and job satisfaction

" It reduces the volume of printouts required for nagement
report as information may be displayed on termisaleens on
demand thereby reducing associated administratistsc

" It improves the level of computer service espetyal
with account enquiries, holiday bookings, etc.

" It reduces data preparation costs since data eamput directly
without the need to convert human-sensible data mbchine
sensible form manually. This process eliminatesodimg and
verifying operations.
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" Management information becomes more readily abkilaby
direct access facilities, which enables managersbtain a greater
degree of control over the operations for whichythee responsible.

. Master files more easily updated by terminal keydowith
regard to transaction data as special runs doeuptine to be set up
as in the case with batch processing system.

Real-Time System

Real time system describes the processing situatimre computer is able
to respond to urgent signals realistic in humanctiea time. For a
computer system to be real-time, the devices mesirbline. Thus, Real-
time is an On-line system that allows immediatecpssing such that the
results of any processing step can be obtained daady, i.e.
transactions are subject to immediate processiog dpta capture on the
transaction taking place.

Data is processed immediately and the appropriatesten file is

updated after input validation. That is, a tratisacis entered, it passes
through all processing stages at once such asatal] updating and
reporting.

Real-time systems are used for

. Airline (seat) ticket reservation

. Stock control

. Steel making

" Hotel and holiday booking system

. Theatre tickets

. Space exploration

" Retail banking for processing drawings againstrentfsavings
accounts.

Features of the Real-time system:

. Random data input at random time intervals &sveocur

" Direct access to system by user departmentg tsrminals

. Files are permanently On-line

" Information on master files are updated dynamjcak events
occur

" Information is normally displayed on VDUscreen as
messages

" Audit traits are not so well provided for as conhtrs centered
around the number of messages/input rather thamilsleof
transactions.
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. Absence of costly and time-consuming adapreparation
operations.
. Information is permanently accessible on demand

Requirements for Real-time system:

Immediate access to the computer when reduir@nder
password control).

" Immediate availability of programs (and proi@ctof program
integrity)
. Immediate availability of master files from direatcess storage

(with proper file security procedures of dumpingstricted access to
authorized users).

" Accurately assessed response times - the systest oope
with all loads it is likely to encounter.

" Most Real-time systems involve remote inpupotistations.

. Multiprogramming facilities usually been ontrolled by
operating system.

. Remote terminals uses VDUs, minicomputers, etc.

. Data transmission equipment (moderns, multiplexdesephone
lines, etc.).

. A large computer (or two) with sophisticated opeg system
software (with multi programming capabilities).

. A large main store to hold the operatingstsm software,

application programs and the data. Larger inpuk @utput buffer
stores are required.
. Direct access files are permanently on-line.

Time-sharing system (or interactive system)

A time-sharing system implies sharing of the cormapuime among many
users. It is associated with a computer system mu#i-access mode.
Time sharing is an on-line processing techniqudiich enables many
users to gain access to a centrally locatedpoter by means of
terminals.

Users are geographically remote from the computer feom each other.
The computer time is shared among these usgalls each of them
having the impression that the computer is dedit#t his job.

This is made possible by the computer continualitching between the

various terminals at extremely high speed undecdtmrol of an operating
system.
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File Classification

Electronic data processing (EDP) file may be caiegd as follows:
= Master file

= Transaction file

= Reference file

. Output file

. Back-up file

= Archival file

Ll Table file

3.3 Information

Information is the output element of a data proiogssystem; it is derived
from data, which has been subjected deta processing operations
converting meaningless data into a useful formtforecipients.

Information is an important part in the day-to-dayanagement of a
business and the decision-making process. Infoematows must be
designed and integrated into the business systenmgormation can be
produced either in printed form, graphically disgld on VDU or as
graphs on a graph plotter.

Attributes/Properties of Information

. It must enable management to make effectivesmes
. It must be suitable for taking effective cohtotion
. It must be compatible with the responsibilities of

specific managers i.e. to the proper person whesponsible for
the decision in hand.

. It must relate to current situation
. It must contain an appropriate level of deftailthe recipient.
" It must be based on exceptions or variances tordcto the

principle of management by exception wheappropriate
lengthy reports take time to read and digest, tiagpin overlooking

vital facts.

. It must be produced at an optimum cost i.e mustclost
effective.

" It must be easily understandable by the recipadse it will not be
usable.

" It must not contain unnecessary redundancyeeelevant for
reliable decisions by managers.

" It must be provided at a suitable frequenicg. not too
frequently.

It must be accurate enough for the purposamndh
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. It must be compatible with response time needthefsystems i.e.
it should be available when the planningcontrol decisions are
to be taken or ought to be taken.

3.3.1 Categories/Levels of Information

There are three main categories of information.eyTtend to related to
the levels of information. Higher levels of infortaan tend to be associated
with strategic information and lower level with eggonal information.

Strategic Information: relates to long-term planning policies and is
therefore of most interest to top management. business organization
strategic information include market availalgili and penetration
figures, product development, manpower charmegected raw material
costs and new technologies.

Strategic information covers overall profitagil capital equipment
needs and future market prospects, profit compasiswith previous
periods, trend of cash flows, current share pridéss communicated not
too often.

Tactical Information: is used in short-term planning, i.e. months rather
than years, and is of more interest at departnerdl.l This is used by
middle management to ensure that the resourceshefbusiness are
employed to achieve the strategic objectives of dhganisation, or is
usually prepared regularly, weekly or monthly.

Such information includes sales analysis and fatscacash flow
projections, production resources requirements ted annual financial
statements, manpower levels both current gmjected, operating
expenses, amount of capital expenditure rieduon various projects
and the level of productivity being attained.

Operational Information: applies to shorter-term, perhaps hourly
running of a department. It is usually of diranterest to a fewer

number of people than is tactical information lsutriore specific to those

persons.

It includes current stock-in-hand, outstanding amdrdue purchase orders,
work- in-progress levels etc. Operational infotiora can generally be
derived from current activity data.

It is often connected with the need for emergentyoa and so demands
rapid preparation. In a payroll office, for exampbperational information
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relating to labour cost will include hours workeack week by employee,
his rate of pay per hour, details of deductions aedails of the time
each man spent on individual jobs during the wee&uch information is
required weekly but more urgent information, such raw materials
available is required on daily basis.

3.3.2 Types of Information

Quantitative Information deals with the magnitude of variabldseir
variability and absolute value expressed in terfrh® quantity of various
entities. Examplemclude:

" variations in the level of income and expand, stocks,
product costs

" variations from the credit limit allowed to ¢osers

" variations in the amount of capital expenditomeprojects

. average gueuing time in the banking floor

" level of labour turnover

" actual quantity produced or sold

Qualitative Information relates to the attributes of an entityrespect of
guality factors. It is useful for managerial cahtrand entails
comparisons with quality standards and actualiezelments as a basis
for _management by exception‘. Examples are:

I. Effectiveness of current methods of producing imfation.
il. Quality of information for effective decision-makin

iii. Variations of quality of the ingredientsused in the
manufacture of foodstuffs which after taste anduex

4.0 CONCLUSION

In this unit, you learn about the concepts of daifgrmation and data
processing.

5.0 SUMMARY
The knowledge of data, information and electronatadprocessing is a

prerequisite to understanding the fundamental ymaieings of information
system.
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6.0 TUTOR-MARKED ASSIGNMENT

1. List and describe each of the componiertse data hierarchy.
2. Distinguish between data and informaeoa between information
systems literacy and computer literacy.
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1.0 INTRODUCTION

No single system provides all the information armgamization needs.
Organizations have many information systems serviddferent
organizational levels and functions. Thus, the dgpisystems found in
organisations are designed to assist workers oag@&as at each level and in
the functions of sales and marketing, manufactyraagounting, finance,
and human resources. In this unit, we describespgezific categories of
systems serving each organizational level.

2.0 OBJECTIVE

The objective of this unit is to classify the bagiformation systems in an
organisation.

3.0 MAIN CONTENT
3.1 Classification of Information System
The type of information system that a user usegmdgp on their level in an

organization. The following diagram shows the thmeggor levels of users
in an organization and the type of information egysthat they use.
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Decision Structure Information System

Unstructured Strategic Decision Support System

Management

Management
Information System

Semi structured

Transaction
Processing System

Structured

Fig. 3.1: Information systems in an organisatin

3.1.1 Transaction Processing Systems (TPS)

Transaction processing systems serve the operhtitenel of the
organization. A transaction processing systemadsrmaputerized system that
performs and records the daily routine transacti@tessary to the conduct
of the business. Examples are sales order enttg] reservation systems,
client information systems, payroll systems, empyecord keeping.

This type of information system is used to recoh#® tday to day
transactions of a business. An example of a TraiesaProcessing System
is a Point of Sale (POS) system. A POS systemes ts record the daily
sales.

Tasks, resources, and goals at the organisatiopésabonal level are
predefined and highly structured. The decisionrengcredit to customer,
for instance, is made by a lower-level supervismoading to predefined
criteria. The decision, in that sense, has beegraromed. All that must be
determined is whether the customer meets the ieiter

Two features of TPS are noteworthy. First, TPS dharboundary between
the organisation and its environment. They conoastomers to the firm's
warehouse, factory, and management. If TPS do nwtk wvell, the

organisation fails either to receive inputs frore #gmvironment (orders) or
to deliver outputs (assembled goods). Secondly, e $najor producers of
information for the other types of systems. Becal38 track relations with
the environment, they are the only place where grrsacan obtain both
up-to-the-minute assessments of organisationabpadance and long term
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records of performance. TPS can be viewed-@aganisational message
processing systerhgHuber, 1982), informing managers about the status
internal operations and about the firm‘'s relationgth the external
environment, and supporting other information systethat facilitate
management decision making (Culnan, 1989). TP8r&ifor a few hours
can spell the demise of a firm and perhaps othesfiinked to it.

All organizations have five kinds of TPS, evenhétsystems are manual.
These five kinds of TPS are sales/marketing, mantwfeg/production,
finance/accounting, human resources, and otherstyfeTPS that are
unique to a particular industry. The master fileemch of the systems is
composed of discrete pieces of information (sucla aame, address, or
customer number) called data elements. Data aredkeyo the system,
updating the data elements. The elements on theenfds are combined in
different ways to make up reports of interest tonagement. These TPS
can generate other report combinations of existatg elements.

3.1.2 Management Information Systems (MIS)

Management information system (MIS) help managemnitor the
organisation‘s current performance and predictreufperformance, so that
they can intervene when things are not going wElle system helps
management control the organisation.

MIS are generally dependent on underlying transagiirocessing systems
(TPS) for their data. MIS summarize and report o hasic operations of
the company, often using data supplied by TPS. ldsec transaction data
are compressed by summarization and are usuakgpted in long reports.
The reports are usually produced on a regular sdbpdhey answer
structured, routine questions. A typical MIS withhsforms transaction
level data from inventory, production, accountingany other unit into a
sample report that might be produced by an MISesgstor managers to
use.

MIS serve managers interested in weekly, monthiyl gearly results not
day-to- day activities. MIS address structured tjaes that are known well
in advance, are generally not flexible, and hatie lanalytical capability.

Newer MIS are more flexible and may include sofevtirat lets managers
structure their own reports and combine data frepasate files and TPS.
For instance, suppose a director of sales want&ddw if prices charged to
major customers this year are keeping pace witl ioaseases. An MIS
could tell the sales director if the customer bduagimuch this year as last
year and could compare the profit margin betweenyiar and last.
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Management Information Systems are used to guidictananagers to
make semi- structured decisions. The output frone tinansaction
processing system is used as input to the MIS gyste

Table 3.1: A sample Report that might be produced ypan MIS System

Consolidated Consumer Product Corporation
Sales by Product and Sales Region

PRODUCTPRODUCT  SALE ACTUAL PLANNED ACTUAL VS
CODE DESCRIPTIONREGION SALES PLANNED
490389 Roll-on North  4,066.700 4.800.000 0.85

West 3,778,112 3,750,000 1.01
East 4,867,001 4,600,000 1.06
South 4,003,440 4,400,000 0.91
TOTAL 16,715,253 17,550,0000.95

West 5,608,112 4,700,000 1.19
East 4,711,001 4,200,000 1.12
South 4,563,440 4,900,000 0.95
TOTAL 18,559,255 17,700,0001.05

3.1.3 Decision Support Systems (DSS)

Any system that supports a decision is a decisioppaert system.
Nonetheless, systems support decisions in a vdstirent way, and there
is a class of systems that supports decisiongimcue way.

DSS are quick-hit, interactive, model-oriented, aadtion-oriented,
whereas MIS systems tend to be ponderous, batehted, and data-
oriented (Sprague and Carlson 1982; Keen 1985). D8% to be
responsive enough to run several times a day ierot correspond to
changing conditions.

DSS have a different set of users from MIS.

DSS are used by managers and also by the vast afnkpowledge
workers, analysts, and professionals whose prinjaty is handling
information and making decisions. Clearly by desif@&S have more
analytical power than other systems; they are lexitlicitly with a variety
of models to analyze data. The database is impodanwell, but the
emphasis is on analysis. Second, DSS are design#thsusers can work
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with them directly; these systems explicitly incdudser- friendly software.
This follows both from their purpose (to inform penal decision making
by key actors) and from the method of design. Thingse systems are
interactive; the user can change assumptions athali|e new data.

Decision support systems are used by top level g@asato make semi-
structured decisions. The output from the Managernmarmation System
is used as input to the decision support systens ByStems also get data
input from external sources such as current mdokeés, competition, etc.

3.2 Manual Information Systems Vs. Computerizedinformation
Systems (MIS)

Data is the bloodstream of any business entityrfwes in an organisation
needs information to make decisions. An informatisystem is an
organized way of recording, storing data, andeeinig information.

In this section, we will look at manual informatiosystems vs.
computerized information systems.

3.2.1 Manual Information System
A manual information system does not use any coenad devices. The
recording, storing and retrieving of data is donanoally by the people,

who are responsible for the information system.

The following are the major components of a mamfarmation system

J People:They are the recipients of information system

. Business ProceduresThese are measures put in place that define
the rules for processing data, storing it, analyainand producing
information

) Data: These are the recorded day to day transactions

J Filing system: This is an organized way of storing information

. Reports: The reports are generated after manually analytheglata

from the filing system and compiling it.

The following diagram illustrates how a typical mahinformation system
works
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Manually Produced Filing System
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Fig. 3.2: Typical Manual Information Systen

Advantages and Disadvantages of a manual informatiosystem

Advantages:
The following are the advantages of manual inforomasystems

. Cost effective: it is cheaper compared to a computerized system
because there is no need to purchase expensivpnaenti such as

servers, workstations, printers, etc.
) Flexible: evolving business requirements can easily be impiged
into the business procedures and implemented inatedyi

Disadvantages:
The following are some of the disadvantages of auahinformation

system.

J Time consuming: All data entries need to be verified before filing,
this is a time-consuming task when done by humagiieving data

from the filing system also takes a considerablewarhof time

. Prone to error: The accuracy of the data when verified and
validated by human beings is more prone to erremmpared to

verification and validation done by computerizedteyns.
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. Lack of security: The security of manual systems is implemented
by restricting access to the file room. Experiesioews unauthorized
people can easily gain access to the filing room

J Duplication of data: Most departments in an organization need to
have access to the same data. In a manual systeamgcammon to
duplicate this data to make it easy to accessiblallt authorized
users. The challenge comes in when the same da@sne be
updated

o Data inconsistency: Due to the duplication of data, it is very
common to update data in one file and not updateother files.
This leads to data inconsistency

. Lack of backups: If the file gets lost or mishandled; the chances of
recovering the data are almost zero.

3.2.2 Computerized Information System

Computerized systems were developed to addresshdilenges of manual
information systems. The major difference betweenmanual and
computerized information system is a computerizgdtesn uses a
combination of software and hardware to recordestanalyze and retrieve
information.

Advantages and Disadvantages of a Computerized Infimation System

The following are some of the advantages and daadges of a
computerized information system.

Advantages:

The following are the advantages of computerizéarimation systems

) Fast data processing and information retrieval:this is one of the
biggest advantages of a computerized informatiostesy. It

processes data and retrieves information at arfestte This leads to
improved client/customer service

. Improved data accuracy: easy to implement data validation and
verification checks in a computerized system coegpao a manual
system.

. Improved security: in addition to restricting access to the database
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server, the computerized information system canldmpnt other
security controls such as user's authenticationpmbtric
authentication systems, access rights control, etc.

) Reduced data duplication:database systems are designed in such a
way that minimized duplication of data. This meapslating data in
one department automatically makes it available the other
departments

) Improved backup systems:with modern day technology, backups
can be stored in the cloud which makes it easgtover the data if
something happened to the hardware and software tosstore the
data

) Easy access to informationmost business executives need to travel
and still be able to make a decision based onrifegmation. The
web andMobile technologies make accessing data from anywhere
possible.

Disadvantages:

) It is expensive to set up and configurethe organisation has to buy
hardware and the required software to run the mdadion system. In
addition to that, business procedures will neebetgevised, and the
staff will need to be trained on how to use the poterized
information system.

J Heavy reliance on technology:if something happens to the
hardware or software that makes it stop functionitigen the
information cannot be accessed until the requiraddware or
software has been replaced.

. Risk of fraud: if proper controls and checks are not in place, an
intruder can post unauthorized transactions suchnasivoice for
goods that were never delivered, etc.

4.0 CONCLUSION

No single system provides all the information armgamization needs.
Organizations have many information systems serviddferent
organizational levels and functions. Thus, the dgpisystems found in
organisations are designed to assist workers oag@&s at each level and in
the functions of sales and marketing, manufactyraggounting, finance,
and human resources. In this unit, we describespgezific categories of
systems serving each organizational level.
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5.0

7.0

SUMMARY

MIS is the acronym for Management Information t8gs It is a
collection of people, procedures, data, and inféionatechnology
that aids managers to make informed decisions.

Computerized information systems are moreiefit compared to
manual information systems. Manual information sy are
cheaper compared to computerized information system
Transaction processing systems (TPS) are by bpead staff to
record day to day business transactions, and treyised to make
structured decisions

Management Information Systems (MIS) are usednidle-level
managers to make semi-structured decisions

Decision Support Systems are used by top levelgears, and they
help top level managers to make unstructured dessi

TUTOR-MARKED ASSIGNMENT

Compare and contrast the three main tgpagormation system in
Organizations

Why are information systems so essefdratunning and managing
a business today?

List and describe six reasons why infornmatgystems are so
important for business today.
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1.0 INTRODUCTION

A typical organization is divided into operationaliddle, and upper level.
The information requirements for users at eachlldifeer. Towards that
end, there are number of information systems thppart each level in an
organization.

This Unit will explore the different types of infmation systems, the

organizational level that uses them and the chanatts of the particular
information system.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define an organization
. State features of organizations
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Discuss organizational politics

explain organizational cultures

examine organizational environments

analyse information system

discuss information system department

explain organizational levels and information requirements.

3.0 MAIN CONTENT

3.1 Organizations and Information Systems

Information systems and organizations influence anether. Information
systems are built by managers to serve the inteofdhe business firm. At
the same time, the organization must be awareabarn to the influences
of information systems to benefit from new techigys.

The interaction between information technology amdjanizations is
complex and is influenced by many mediating factargluding the

organization‘s structure, business processes,iggliculture, surrounding
environment, and management decisions (see FigliyeYou will need to
understand how information systems can change Isagth work life in

your firm. You will not be able to design new sys& successfully or
understand existing systems without understandiagr yown business
organization.

In contemporary systems there is a growing intezddpnce between a
firm’'s information systems and its business cajg#sl Changes in
strategy, rules, and business processes increasiaguire changes in
hardware, software, databases, and telecommumeat©ften, what the
organization would like to do depends on what ystesms will permit it to

do.
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Fig. 4.1: The interdependence between Organisatioand Information
system

3.1.1 What is an Organization?

An organization is a stable, formal social struettirat takes resources from
the environment and processes them to produce wsutphis technical
definition focuses on three elements of an orgaiezaCapital and labour
are primary production factors provided by the emvnent. The
organization (the firm) transforms these inputs iptoducts and services in
a production function. The products and servicee aonsumed by
environments in return for supply inputs (see Fegli?).

An organization is more stable than an informalugr¢such as a group of
friends that meets every Friday for lunch) in teroifslongevity and
routineness. Organizations are formal legal estigh internal rules and
procedures that must abide by laws. Organizatiomsso social structures
because they are a collection of social elemenishnas a machine has a
structure—a particular arrangement of valves, camafts, and other parts.

This definition of organizations is powerful andangpie, but it is not very
descriptive or even predictive of real-world orgaations. A more realistic
behavioural definition of an organization is thtasia collection of rights,
Privileges, obligations, and responsibilities theg delicately balanced over
a period of time through conflict and conflict regemn (see Figure 4.3).

In this behavioural view of the firm, people who nkdn organizations

develop customary ways of working; they gain attaehts to existing

relationships; and they make arrangements with relietes and superiors
about how work will be done and the amount of witidt will be done.
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Figure 4.2: The Technical Microeconomic Definition of the
Organization

In the microeconomic definition of organizationspdal and labour (the
primary production factors provided by the envir@mt) are transformed
by the firm through the production process intoducs and services
(outputs to the environment). The products andisesvare consumed by
the environment, which supplies additional capstadl labour as inputs in
the feedback loop.

The behavioural view of organizations emphasizesumrrelationships,
values, and structures.

FORMAL ORGANIZATION

Structure
Hierarchy
Division of labor
Rules, procedures
Business processes
Culture Environmental
outputs

Environmental >
resources Process
Rights/obligations
Privileges/responsibilities
Values
Norms

People

Figure 4.3: The Behavioural View of Organizations
3.1.2 Features of Organizations

All modern organizations have certain charactessti They are
bureaucracies with clear-cut divisions of labourd aspecialization.
Organizations arrange specialists in a hierarchyaathority in which
everyone is accountable to someone and authoritimiged to specific
actions governed by abstract rules or proceduréesd rules create a
system of impartial and universal decision makidgganizations try to hire
and promote employees on the basis of technicalifigaions and
professionalism (not personal connections). Thamiaation is devoted to
the principle of efficiency: maximizing output ugiimited inputs. Other
features of organizations include their businesscgsses, organizational
culture, organizational politics, surrounding epwiments, structure, goals,
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constituencies, and leadership styles. All of thiesgures affect the kinds
of information systems used by organizations.

Routines and Business Processes

All organizations, including business firms, becoreey efficient over time
because individuals in the firm developutines for producing goods and
services. Routines - sometimes caldndard operating procedures-
are precise rules, procedures, and practices t#na been developed to
cope with virtually all expected situations. As doyees learn these
routines, they become highly productive and effiti@and the firm is able
to reduce its costs over time as efficiency inagsafor instance, when you
visit a doctor's office, receptionists have a widveloped set of routines
for gathering basic information from you; nursewvéa different set of
routines for preparing you for an interview witld@ctor; and the doctor has
a well-developed set of routines for diagnosing.you

3.1.3 Organizational Politics

People in organizations occupy different positiaith different specialties,
concerns, and perspectives. As a result, they aatunave divergent
viewpoints about how resources, rewards, and pomsits should be
distributed. These differences matter to both mareagnd employees, and
they result in political struggle for resourcesmpetition, and conflict
within every organization. Political resistancere of the great difficulties
of bringing about organizational change, espectakydevelopment of new
information systems. Virtually all large informaticystems investments by
a firm that bring about significant changes in tslgg, business objectives,
business processes, and procedures become pblitcladrged events.
Managers that know how to work with the politicsasf organization will
be more successful than less-skilled managers iplementing new
information systems.

3.1.4 Organizational Culture

All organizations have bedrock, unassailable, ustjoeed (by the
members) assumptions that define their goals aodugts. Organizational
culture encompasses this set of assumptions abbat wroducts the

organization should produce, how it should prodineam, where, and for
whom. Generally, these cultural assumptions arentadétally for granted.

3.1.5 Organizational Environments

Organizations reside in environments from whichytdeaw resources and
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to which they supply goods and services. Orgammatiand environments
have a reciprocal relationship. On the one hanghrmrations are open to,
and dependent on, the social and physical envirahthat surrounds them.

Organizations must respond to legislative and oteguirements imposed
by government, as well as the actions of custoredscompetitors.

On the other hand, organizations can influencer teavironments. For
example, business firms form alliances with othesibesses to influence
the political process; they advertise to influermtstomer acceptance of
their products.

Figure 4.5 illustrates the role of information €t in helping
organizations perceive changes in their environsantd also in helping
organizations act on their environments. Informatigystems are key
instruments for environmental scanning, helping managers identify
external changes that might require an organizati@sponse.

Environments generally change much faster than nizgdons. New
technologies, new products, and changing publiesasnd values (many of
which result in new government regulations) putaigg on any
organization‘s culture, politics, and people. Mogganizations are unable
to adapt to a rapidly changing environment. Inerbailt into an
organization‘s standard operating procedures, étiédgal conflict raised by
changes to the existing order, and the threatdsety held cultural values
inhibit organizations from making significant chasg Young firms
typically lack resources to sustain even shortgasriof troubled times. It is
not surprising that only 10 per cent of the Fort30€ companies in 1919
still exist today.

The Organization and Its Environment

Environmental Resources
and Constraints

Governments
Competitors

Customers
Financial Institutions
Culture

Knowledge

Technology Information Systems

Figure 4.5: Environments and Organizations have a E&tiprocal
Relationship
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Environments shape what organizations can do, lbganizations can
influence their environments and decide to chamyé&@ ments altogether.
Information technology plays a critical role in pmlg organizations
perceive environmental change and in helping omgdions act on their
environment.

,/’, Senior

Middie Management
Scientists and knowledge workers

v Operational Management \-\}v
- Production and service workers - =N

Data workers E}*}

F|g 4.6: Levels in an Organisation

Business organizations are hierarchies consistirtree principal levels:
senior management, middle management, and opeahtroanagement.
Information systems serve each of these levelenfists and knowledge
workers often work with middle management.

3.1.6 What is an Information System?

An information systemcan be defined technically as a set of interrelated
components that collect (or retrieve), process,restand distribute
information to support decision making and controln organization. In
addition to supporting decision making, coordinatioand control,
information systems may also help managers and ew®rkanalyze
problems, visualize complex subjects, and createpreducts.

Information systems contain information about sigant people, places,
and things within the organization or in the enmireent surrounding it.

By information we mean data that have been shaped into a formisthat
meaningful and useful to human bein8sata, in contrast, are streams of
raw facts representing events occurring in orgdioza or the physical
environment before they have been organized amdhged into a form that
people can understand and use.
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A brief example contrasting information and dataymaove useful.
Supermarket checkout counters scan millions ofgsieaf data from bar
codes, which describe each product. Such piecdatafcan be totalled and
analyzed to provide meaningful information, suchttas total number of
bottles of dish detergent sold at a particularestovhich brands of dish
detergent were selling the most rapidly at thatesty sales territory, or the
total amount spent on that brand of dish detergérnthat store or sales
region

Technical
Approaches -

‘Sociology

Psychalogy Economics 3 Behavioral
' Approaches

Fig. 4.7: Approaches to study of information $stems

The study of information systems deals with issares insights contributed
from technical and behavioural disciplines.

3.1.7 The Information Systems Department

The information systems department consists of iapgts, such as
programmers, systems analysts, project leaders,irdatmation systems

managers.

Programmers are highly trained technical specialists who writee
software instructions for computers.

Systems analystonstitute the principal liaisons between the infation
systems groups and the rest of the organizatias.the systems analyst's
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job to translate business problems and requiremertits information
requirements and systems.

Information systems managersare leaders of teams of programmers and
analysts, project managers, physical facility mansgtelecommunications
managers, or database specialists. They are alsag®es of computer
operations and data entry staff. Also, externatigjtists, such as hardware
vendors and manufacturers, software firms, and ultards, frequently
participate in the day- to-day operations and ltergs planning of
information systems.

In many companies, thaformation systems departmentis headed by a
chief information officer (CIO). The CIO is a senior manager who
oversees the use of information technology in tha.fToday's CIOs are
expected to have a strong business background Hdsagvanformation
systems expertise and to play a leadership rolategrating technology
into the firm‘s business strategy. Large firms tpdé#o have positions for a
chief security officer, chief knowledge officer,danhief privacy officer, all
of whom work closely with the CIO.

The chief security officer (CSO)is in charge of information systems
security for the firm and is responsible for enfogcthe firm's information
security. Sometimes this position is called theetimformation security
officer (CISO) where information systems security separated from
physical security. The CSO is responsible for etingaand training users
and information systems specialists about secukiégping management
aware of security threats and breakdowns, and aiaing the tools and
policies chosen to implement security.

Information systems security and the need to safegpersonal data have
become so important that corporations collectingf gaantities of personal
data have established positions foclaef privacy officer (CPO). The
CPO is responsible for ensuring that the companypties with existing
data privacy laws.

The chief knowledge officer (CKO) is responsible for the firm's
knowledge management program. The CKO helps dgsiggrams and
systems to find new sources of knowledge or to ntkeer use of existing
knowledge in organizational and management prosesse

End users are representatives of departments outside of rif@nnation

systems group for whom applications are developdtese users are
playing an increasingly large role in the desigrd afevelopment of
information systems.
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In the early years of computing, the informationsteyns group was
composed mostly of programmers who performed higiplgcialized but
limited technical functions. Today, a growing prapmn of staff members
are systems analysts and network specialists, twghinformation systems
department acting as a powerful change agent inotganization. The
information systems department suggests new bisstestegies and new
information-based products and services, and coare$s both the
development of the technology and the planned arsamgthe organization.

3.2 Organizational Levels and Information Requirenents

Understanding the various levels of an organizatisnessential to
understand the information required by the user® wperate at their
respective levels.

The following diagram illustrates the various levebf a typical
organization.

Decision Structure Information System

Strategic

Unstructured Decision Support System

Management

Management
Information System

Semi structured

Transaction
Processing System

Structured

Fig. 4.8: Organizational Levels and Information Regirements

3.2.1 Operational management level

The operational level is concerned with performolay to day business
transactions of the organization.

Examples of users at this level of management dectashiers at a point of
sale, bank tellers, nurses in a hospital, cust@aer staff, etc.

Users at this level use make structured decisibimis. means that they have
defined rules that guide them while making decision
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For example, if a store sells items on credit dr&lythave a credit policy
that has some set limit on the borrowing. All ttedes person needs to
decide whether to give credit to a customer oraretbased on the current
credit information from the system.

3.2.2 Tactical Management Level

This organization level is dominated by middle-les@nagers, heads of
departments, supervisors, etc. The users at thed lesually oversee the
activities of the users at the operational managetegel.

Tactical users make semi-structured decisions. ddéasions are partly
based on set guidelines and judgmental calls. A®xample, a tactical
manager can check the credit limit and paymentstyiof a customer and
decide to make an exception to raise the creditt lfior a particular

customer. The decision is partly structured in se@se that the tactical
manager has to use existing information to idergifyayments history that
benefits the organization and an allowed increasegmtage.

3.2.3 Strategic Management Level

This is the most senior level in an organizatioime Tisers at this level make
unstructured decisions. Senior level managers @reezned with the long-
term planning of the organization. They use infdrara from tactical
managers and external data to guide them when gaknstructured
decisions.

Transaction Processing System (TPS)

Transaction processing systems are used to recaydtal day business
transactions of the organization. They are useddsys at the operational
management level. The main objective of a trangagirocessing system is
to answer routine

guestions such as:

e How many printers were sold today?
e How much inventory do we have at hand?
e Whatis the outstanding due for John Doe?

By recording the day to day business transacti®dfS system provides
answers to the above questions in a timely manner.

For example, banks that give out loans require thatcompany that a
person works for should have a memorandum of utaledsg (MoU) with
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the bank. If a person whose employer has a MoU thglbank applies for a
loan, all that the operational staff has to do &ify the submitted
documents. If they meet the requirements, then Il application
documents are processed. If they do not meet tp@resments, then the
client is advised to see tactical management staffee the possibility of
signing a MoU.

Examples of transaction processing systems include:

. Point of Sale Systemsrecords daily sales
) Payroll systems: processing employees’ salary, loans management,
etc.
. Stock Control systems keeping track of inventory levels
J Airline booking systems flights booking management
Employee Data To General Ledger
(T k- ——3 .
Employee/File Payroll 7 Management
Database System ‘ \_ reports
— = HE=

Employee Number

Name To government agencies

Address

Pay rate

G

Fégzsrfl?fax Employee paychecks

FICA

Medicare

State tax

Net pay ]

Earnings (YTD) Online

queries

Payroll data on master file

Fig.4.9:Fig. 4.1: A Payroll TPS
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A TPS for payroll processing captures employee mantransaction data
(such as a time card). System outputs include erdmd hard-copy reports
for management and employee paychecks.

Management Information System (MIS)

Management Information Systems (MIS) are used bficiel managers to
monitor the organization's current performanceustaThe output from a
transaction processing system is used as inputrtareagement information
system.

The MIS system analyzes the input with routine atgms i.e. aggregate,
compare and summarizes the results to producedrtseploat tactical
managers use to monitor, control and predict fuperdormance.

For example, input from a point of sale system banused to analyze
trends of products that are performing well andséhahat are not
performing well. This information can be used tokeduture inventory

orders i.e. increasing orders for well-performinmgducts and reduce the
orders of products that are not performing well.

Examples of management information systems include:

. Sales management systemshey get input from the point of sale
system

o Budgeting systemsgives an overview of how much money is spent
within the organization for the short and long term

J Human resource management systemoverall welfare of the

employees, staff turnover, etc.

Tactical managers are responsible for the semctstred decision. MIS

systems provide the information needed to makestituetured decision and
based on the experience of the tactical manadmerg,make judgement calls
i.e. predict how much of goods or inventory shobkl ordered for the

second quarter based on the sales of the firstequar

Decision Support System (DSS)

Decision support systems are used by senior maragetm make non-
routine decisions. Decision support systems uset ifipm internal systems
(transaction processing systems and managememmation systems) and
external systems.
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The main objective of decision support systemsiprovide solutions to
problems that are unique and change frequentlyisiz@acsupport systems
answer questions such as:

I. What would be the impact of employees' performahee double
the production lot at the factory?

il. What would happen to our sales if a new competiatered the
market?

Decision support systems use sophisticated matheghanodels, and
statistical technigues (probability, predictive raththg, etc.) to provide
solutions, and they are very interactive.

Examples of decision support systems include:

I. Financial planning systems it enables managers to evaluate
alternative ways of achieving goals. The objectiveto find the
optimal way of achieving the goal. For example, tie¢ profit for a
business is calculated using the formula Total Sédss (Cost of
Goods + Expenses). A financial planning system aniadble senior
executives to ask what if questions and adjustvidaes for total
sales, the cost of goods, etc. to see the effetttenfiecision and on
the net profit and find the most optimal way.

il. Bank loan management systemdt is used to verify the credit of
the loan applicant and predict the likelihood o€ tlban being
recovered.

Competitive advantage of information

Competitive advantage is a position that makessinbas more profitable
than its competitors. For example, producing préglat a lower cost than
your competitors make you more profitable.

Information systems have the capacity to help aameation into such a
position. They do so in the following ways:

Operational excellence operational excellence seeks to improve the
operations of the business. Let's take an exanfpderetail store. A retail
store can use information systems to automatiqatige an order with a
supplier once the inventory level reaches the deotimit. This ensures
that the retail store never runs out of inventong @ustomers can always
count on it to find what they need.
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New business models, products, and servicelet's continue with the

example of a retail store. The retail store canettgva web based order
system or smartphone application that clients cnta buy items from the
comfort of their homes or wherever they are. Theeorsystem can be
linked to a delivery business and have supporofdine payments. This is
a new business model compared to customers wallkitpmake purchases
versus doing it from web based or smartphone apps.

Improved supplier and customer relations historical data is used to
understand the needs of the customers and suppli@gssdata is then used
to create services and products that address #dsn&his leads to long-
term relationships with customers and businessiwpids an organization
in a more profitable position.

Improved decision making information is critical when making decisions.
Information systems if designed and operated effity that have all the
characteristic of good information described in #@i®ove section. This
enables an organization to make decisions thag bessults.

Porter's Value chain

Think of a company such as Apple Inc. Why are thegcessful? Why do
customers love and buy the iPhone? It is becawsétione adds value to
their lives. This is why Apple Inc. is a succesdbuilsiness. Value chain
refers to activities that a company performs toatxevalue for its

customers.

The concept of a value chain was developed by MicRarter. Porter's
value chain has two activities namely;

. Primary activities: these are activities that are related to the crgati
products/services, marketing and sales, and supgderimary
activities consist of inbound logistics, operatipogtbound logistics,
marketing and sales, and service.

J Support activities: these are activities that support the primary
activities.

Support activities consist of procurement (puramg@si human resource
management, technological development and infretsire!.
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The following diagram depicts the value chain

Firm Infrastructure

Human Rescurce Management
Support

Activities

Technology Development

Procurement

Inbound | Operations | Outbound | Marketing
Logistics Logistics And Sales

v
Primary Activities

The following illustration shows the value chaim Apple Inc.

Primary Activities

Outbound Logistics Sales & Marketing Service
Inbound Logistics
Product Design Packaging Apple Care
Industry Research iloesticoaments
Distribution Genius Bar

Support Activities Product Placement

Development & Testing

Technology Development Free Consultation

Operations

Protecting company Knowledge Marketing Campaigns

China Assembly Plants
Patents
Contract Relationships
Third Party Manufacturing

Procuremen it

Sourcing & Purchasing

The overall goal of the value chain is to help aibess gain competitive
advantage. Competitive advantage is a businessisgmoin a market that
makes it to be more profitable than its direct cetitprs.

3.3 Influence of IT on Organizational Goals

Organizational goals refer to objectives and thesmn of the organization,
especially in the long term. Regardless of the tgbebusiness that an
organization engages in, the overall goal is taterealue for the customers
or clients as stated in the above section.
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Business Information Technology alignment is conedr with using
information technology to effectively achieve besa goals.

Two of the most common ways that an organizationpgravide value is by
offering a quality product at a lower price thae tompetitor or at a high
price but with more features that add value toctiitomers.

Information technology enables businesses to psoeesl analyze large
amounts of data at a cheaper cost and within tbeedt possible time. This
enables organizations to provide quality produtts @heaper price.

Let's take a bank example. A bank can use ATM kowathe clients to

withdraw money and other automated means to depusiey. Customers
with queries can be directed to a website that fiaquently asked

guestions. Both individuals and businesses can thevgtatements online if
they subscribe to internet banking.

The above IT business practices lead to reducdad obsgoing business and
creating new products and services. Reduced cakiing business enables
a bank to reduce the bank charges, therefore imdfer quality product or
service at a cheaper rate.

Artificial intelligence techniques in business

Artificial intelligence systems mimic human expsétito identify patterns in
large data sets. Companies such as Amazon, FacebondkGoogle use
artificial intelligence techniques to identify dattaat are most relevant to
you.

Let's use Facebook as an example. Facebook usuakgs very accurate
predictions of people that you might know or wenthvio school. They use
the data that you provide to them, the data that yoends provide and
based on this information make predictions of peadpat you might know.

Amazon uses artificial intelligence techniques tosuggest products that
you should buy also based on what you are currgetiyng.

Google also uses artificial intelligence to givesythe most relevant search
results based on your interactions with Googleyamd location.

These techniques have greatly contributed in mattirge companies very
successful because they are able to provide valtheeir customers.
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Online Analytical Processing (OLAP)

Online analytical processing (OLAP) is used to guand analyze multi-
dimensional data and produce information that carviewed in different
ways using multiple dimensions.

Let's say a company sells laptops, desktops,\Mwigile device. They have
four (4) branches A, B, C and D. OLAP can be usediéw the total sales
of each product in all regions and compare the ahctales with the
projected sales.

Each piece of information such as product, numbesates, sales value
represents a different dimension

The main objective of OLAP systems is to providesveers to ad hoc
gueries within the shortest possible time regasdlets the size of the
datasets being used.

4.0 CONCLUSION

In this unit we look at the information system andanization; and hothey relate with the
environment. We also look at organizational levelsnformation systems
along with their requirements.

5.0 SUMMARY

Business entities exist to make profits. Not-fooffirorganizations exist to
deliver quality services or products cost effedjivkegardless of the type
of organization, Information systems have a map to play in achieving
the objectives. Information systems enable orgdioza to make sound
decisions by providing decision makers with infotima.

6.0 TUTOR-MARKED ASSIGNMENT

1. What exactly is an information system? Howsdibevork? What are
its management, organization, and technology coems?

2. Define an information system and describeatttevities it performs.

3. List and describe the organizational, managéeénand technology
dimensions of information systems.

4. Define an organization and compare the teehnaefinition of
organizations with the behavioural definition.

5. Identify and describe the features of orgamina that help explain

differences in organizations’ use of informatiosteyns.
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1.0 INTRODUCTION

This unit is about information systems, not ab@ahnhology taken on its
own. The technology we primarily consider, inforiaattechnology(IT) or
information communication technology (ICT), is tlseibject of other
academic fields such as electronics, computer ecejensoftware
engineering, or communications engineering. Eachthese fields is
relevant to us at times, but they are in generalpounary concerns in this
course. Thus for this course, it is not approprtatsee these technologies
in isolation from their use by organisations andpepple, the tasks they
help us achieve, the reasons we use them, andatheus services and
infrastructures that they rely on. And yet, it &rdh to talk about information
systems without at the very least making someyfaiportant assumptions
about the technology that is present as part ofrtfegmation system, and
what it is expected to do.

Even the mostbusiness oriented discussion of e-commerce fomplg

will be based on an assumption that the internewigely available,

generally reliable, safe and secure, and that icedaftware (e.g. web
browsers) and various types of devices (PC, tabktsartphones) are
available and work.

Such a discussion may also need to reflect how dkailability,

characteristics and mode of use of all this teabapplchanges over time.
Ten or more years ago we really had no mobile @ésvi&e today — laptops
in those days were known daggables” and mobile phones in films from
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the late 1980s are the size of a house brick. Tedaguntries both rich and
poor, we are used to using mobile phones to ase&ssnation systems (or
perhaps we should say gsart of' information systems), and increasingly
we are moving to multi-function tablet devices sashthe Apple iPad. It is
also fairly clear that in 10 more years (2027) gsirwill have changed
again.

Many introductory books provide adequate coverddaasic technologies,
and most students taking this course will have semperience of using
some types of ICT — although more in their persdimas than in a business
or organisational context. What you read aboutreldgy in textbooks
may at times seem a little detail. This is not ssmpg. First, because it
takes time for a text book author to conclude siamething is important, to
write about it with examples, for the manuscripb® edited and the book
to appear in a shop. (Although these same techieslagight be able to
speed up this process a bit perhaps). But it @Bects the need for people
who study technologies in organisational settimgsriderstand that, while
our attention may be drawn to all things new inhtedogy, real
organizations with long histories will have lots atler technology within
them. So, a little history, or attention to pasntis, is still relevant
knowledge today. And the language we use to spéakitanformation
systems is also influenced by that past.

Working with information systems today is not abboat smartphones,
iPads and social networking. It is a lot about ngamg the results of
previous decisions and the technologies of prevgrrserations. We even
have a name for such systems and technology — Wethean legacy
systems or legacy technologies — that is, systemdstechnologies that are
handed down from a previous generation. Often gprdo develop a new
information system is quite constrained by the dggsystems that surround
it and which it will need to interact with.

The unit also initiates a discussion over the pmssimpact that specific

types of technology may have on how organizatiaess#&ructured or how
they go about their business.

2.0 OBJECTIVES
At the end of this unit, you would be able to:
) express a logical understanding of how the techrpeats of a

computer-based information system work, their ppacstructures
and components including contemporary softwarerelclyies for
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information processing and communications

. demonstrate a good understanding of the signifeaftistory for

) understanding contemporary information systemsthadoncept of
legacy systems

. discuss the evolution of different types of infotioa and
communication

) technologies (eras) and the extent to which newnlogies have

led to changes in the way organizations use teolgyohnd are
structured and operate

) explain client—server, enterprise and cloud conmmgutand give
examples of each
) describe the database approach and offer exampitssamlvantages

over a file- based approach.
3.0 MAIN CONTENT

3.1 Communications Technologies and DistributeSystems

Modern information systems rely on the technologg@mmunications as
much as on the traditional technology of compuserd data handling. It is
common for the information systems of organizatisasneed multiple
elements in many geographical locations (distributeystems). For
example, an oil company with sites on five contisemould expect to be
able to share information and build common systeémshelp run the
business. This would all be based on a set of lodking networks in
buildings, on oil rigs, in refineries and acrosgeaws. The benefits of being
able to develop such systems might be more efficogrerations, more
sharing of information and the use of standard ¢uaces. The use of a
distributed approach extends beyond one organmsatnd networks
become a part of the way organizations do busimgtseach other. For
example, through a B2B e-commerce application arcampany might
take orders for chemicals from its main customerseserve wharf space
for its tankers in various ports.

The internet; the network of networks that we alvé access to and
through which we can all share information has les an even stronger
impetus for using communications in informationteyss. (For information
on the history of the internet try www.internetsggiorg/internet/what-
internet/history-internet/) Today this communicasanedium — the net — is
seen by many as both the principal new challengktha most exciting
opportunity for building and using information sgsts. In the case above,
the oil company may well use the internet as thasbfor their distributed
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business systems, but they will almost certainly do&cerned that the
internet is too open and vulnerable. to serve asss for their business.
One means to provide secure communications adnessternet is to use
the technology of virtual private networks (VPN).

3.1.1 Wide Area Networks and Local Area Networks

The basis of most wide area networking was, inpast, the old landline
telephone system. Simple telephone connections overe used to transmit
data with the aid of modems. But, since telephosigvorks were built to

transmit voices in analogue form, not computer data digital form, they

are not really suitable for high volumes and higkexd data transmission.
The result was the establishment of special-purglaga communications
networks that are able to provide far better penorce characteristics —
although they may use the telephone wires for ited fink to the house or
office — the last mile. Today in most countries eect to receive such
data at speeds of, say, 5 to 20 megabits per secommybe more if we are
lucky and live in a big city.

But things have changed more fundamentally. Oncgag a question of
forcing data onto an essentially voice-orientedghbne network. Now we
see the opposite. The most general network availablus is the digital
network — the internet — and voice traffic can neaveasily integrated into
this. Thus, we see a huge growth in Voice overetfhhology (VOIP). The
most common example is the service of Skype (wwypslcom), but there
are many other VOIP providers and 4G mobile phomésvork using
VOIP.

Of course, traditional telephone companies do ikettheir business being
hijacked by new start-up internet companies that cHer international
calls at zero cost.

Local area networks (LANS) are used to link compmutgithin a restricted
geographical range. A LAN will typically connect roputers in one
building or one city block. They use special cadplin often based on fibre
optics — and can transfer data at speeds in exxe460 megabits per
second. (100 megabits per second may be a conserfigure — whatever
figure we write here is bound to be exceeded betfoise subject guide is
revised again!) If a dedicated computer is attadbexdlocal area network to
provide services, it is called server. For example, a college computer
system may have 20 microcomputers in a room coaddnt al00 Mb/sec
network to oneprint server and onefile server. The file server would
allow the sharing of data and programs among & @astudents. Today
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such a network may well not be based on wired cctiores, but might use
awirelesstechnology (WiFi) although probably slower than Mb/sec, to
allow machines to communicate.

We should also note that networks are usually destrin terms of raw
speed of transmission in terms of bits per secofif/fec). But quantities
of data are expressed in bytes (megabytes or kdshySo, if we need to
answer a question about how long it would takedaagmit a file measured
in megabytes across a network whose speed is egaréis megabits per
second, we need to multiply the file size by 8 -ednavert bytes into bits —
before dividing by the network speed. Even thenmas/ not have a very
accurate answer. First, because the raw capac#ynetwork may be being
shared by many users — we don‘t have the full aapacailable to us.

Second, because there are plenty of housekeepmgcantrol overheads
that also need to be taken into account. In pdaticassuming we are using
the main network protocols of the interneTEP/IP — we will have to add
considerably more data to the total to transmith@sdata is split up into
separate packages; each one is numbered, and shieatien address is
added to each. What is more, a network may notelog reliable; we have
to expect some packets of data will be lost, andwileneed to identify
these (through the packet numbers), and ensuréinatre resent.

3.1.2 The Internet and the World Wide Web

The internet came about through academic and milipaojects in the
1970s and 1980s. In the 1990s it mushroomed, becpangreat network of
networks that spans the globe and provides servioeshe largest
multinational corporation as well as to individyadople. The internet is
used to communicate — as in email or chat progréansiove data and files
around — as well as to publish information to aldwide community. The
internet manages to operate around the world ttrolog standard adoption
of certain rules angbrotocols for addressing and passing messages. The
principal standard is known as TCP/IP (transmissi@ontrol
protocol/internet protocol). Access to the interieusually made via an
internet service provider (ISP), which is often part of a
telecommunications or media company.

The basis of the universal and worldwide acceptaridbe internet as the
basis for digital communication has been the estallent of certain
standard protocol§ules and conventions)for exchanging data. We have
already briefly discussed the two main protocodt ere at the heart of the
internet —TCP, the transmission control protocol that ensurda dasent
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completely from one point to another, alitl — the internet protocol that
ensures that each individual packet of data isesbthrough the internet to
the right destination. There are a number of oth®tocols that are in
common use, for example for the World Wide WdbTP — hypertext

transfer protocol, which allows web pages to bated and retrieved.

From a user’s point of view, the main technolodie=sy see as they use the
internet are perhaps an email client, which prepasends and receives
messages, andlaowser program such ag-irefox, Chrome or Internet
Explorer, through which they navigate around the world wigkh. Other
applications could include instant messaging, tfigmsfer or voice over IP
telephony (e.g. Skype).

To find information, World Wide Web users usuallgedl to access some
kind of search enginesuch asGoogle or Bingto provide a list of relevant
sites based on somey words. If and when a user wishes to trust the
internet with sensitive information — for exampte, send a credit card
number to a company — then a user may need to leeeware of the
various means of securing information, such eaxryption and the
protocols that secure servers use suchiBEPS; a protocol enabling the
secured transmission of web pages. Finally, whercavae to publish our
own information, we will need to master the simpd@guage used to
prepare web pages — HTML (hypertext mark-up langiag

The existence of the internet has also given oseetw areas of business,
including ISPs, and the vast range of old and nempanies do business
over the internet i.ee-commerce As one example, Amazon has pioneered
selling books over the internet. Likewise, airlimesv sell tickets over the
net, and most banks offer online banking servic@sher types of
organisation also use the internet; for examplestngovernments around
the world now publish much of their material on thheb and allow all
manner of transactions to be processed by citizbrectly — what is
commonly known ag-government.

SELF-ASSESSMENT EXERCISE

The UK government's main presence on the web imdeof services to
citizens is www.direct.gov.uk/ Find your own governt’'s main website
or portal. In this way, it is argued, all mannersefvices can become more
accessible and available to their population. Thame however, some
problems, and not everybody can access the welihbaskills to do so, or
even the right equipment.
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Individuals and large corporations use the interngbwever, for
companies, the example of publishing informatiomgirowsers to find
what is needed and generally sharing informatios led them to consider
using the same model for their internal communacatieeds. These are
known as intranets (intra means inside).

The internet has very significant consequencesréaking down national
boundaries and jurisdictions. A business may béstegd in country A,
operate from country B and sell goods to consumersountry C and
perhaps avoiding artgx liability in any of the three countries.

Information of all kinds can flow into and out oduntries with almost no
effective control. Some see this as a good thimjngmg the world
together; others see it as a significant risk.these reasons the question of
_regulating the internet is often raised in intelova! forum and by some
governments.

SELF-ASSESSMENT EXERCISE

I. Find out which businesses from your country offegit products or
services over the internet. Are any targeted toseaes clients?

il. Which are most successful?

iii. Why do you think that is so?

iv.  Are there any obvious missing business — what dotlymk this may
be so? There may be some cultural or developmentanations
for lack of take-off; for example, the desire tadmn and haggle, or
lack of credit cards or the desire to keep trangastinformal.

V. What is the most successful e-government servigeun country?

vi.  What do you think lies behind this success?

vii.  What benefits do people, and the government, obft@m these
services? Do they both obtain benefits equally?

viii. What are the main issues that arise in your coualbgut the way
that the internet opens up information and alloiw® iflow across
borders?

ix.  Are there any controls on information accessedutnothe web in
your country?

X. Are they effective?

Xi. Do you believe this situation should be changeahypway?

3.2 Databases and the Database Approach

In a traditional file-based approach, each appbcahas its own separate
files to store relevant data. This may make it exas0 develop each
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individual application, but it may cause longemteproblems. It is likely
that data will need to be shared between applicstiand storing it many
times will be wasteful and will lead to inconsistes.

It has therefore become standard in business tmagip data storage using
a database approach rather than a file-based ajpproa

The principles behind this are to store data imnéegrated and coordinated
manner, so that many users or application progreansshare it. Items of
data should be stored only once. This will allowpioved control of
information, avoid inconsistencies and allow sdguto be carefully
managed. On the negative side, a database appexpdhes careful design,
and if done poorly, may allow data errors to prggagamong every
application that uses the database. If your baokestyour email address
just once, and all applications use that singlendavhen they want to
contact you, but it is not entered correctly ocasrupted, then you will get
no email from the bank.

When designing a database, the data to store hlas tarefully assessed
and the way it is stored carefully designed to take account the needs of
all the various users and the various requirentbets may have.

Such design is also important to ensure that aes idaipdated (added to,
deleted, changed, etc.), the overall databaserstilhins consistent. As a
simple example of updating, if a company deletesigomer record from

their database (for example, because the custorasr gone out of

business), they should probably also delete albtltstanding orders from
this customer. Should they delete all the ordeas lave been supplied in
the past, or all the payments that have been madegainly not particularly

if they want the accounts to be balanced at enthefyear and the stock
records to be accurate.

The database approach is supported by using seftealled adatabase
management systen{DBMS). This software takes care of the details of
storage of data, and provides the user or the agimn programs with a
simple interface through which they can requeshstef data and return
them for storage. Such interfaces are providegfograms to use as they
run and for individual users who wish to extraamnsoinformation directly
from a database on an ad hoc basis — a query lgagu@ne example of
which isSQL (Structured Query Language).

Database software can also be slower and lesseeffithan file-based
processing if absolute speed is of the essencelwhusually is not these
days).
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Various models have been used to structure datatabases, including the
relational model, network model, hierarchical modedl object model. For
this course, we only consider the relational mddeldesign of a database
although we do use an object-oriented style ofrdiagning for undertaking

analysis.

Big enterprise scale databases can be centralizéidtabuted. That is, they

can pull all the data together and store it inralsi location. Users then
access it as they need to, probably by using nésvdihe alternative is to

distribute the database. We could store, for exaypl data relating to

motor cars in Nigeria in one place, and all dalatiregy to Ghana in another.
Logically it might be one database, but operatiyn@dta is stored closer to
where it is used. Software might take care offall tletail as seen by any
user — in the case of photos stored on Picasaaptox you and | have no
idea where in the world they really are, or whéweré are backup copies of
the photos! We just trust the service supplier.

We may also choose to replicate a database, vith @opy of the database
held in two or more locations. This could be a wayensure security and
integrity. If one data Centre is out of action, taw is available, but there is
the problem of ensuring that updates and changet nmone copy are
reproduced on the others and that the copies resyaichronized. Again,
software can help, but this is more complex to wd may at times fail.

SELF-ASSESSMENT EXERCISE

I. Describe what is meant by the phrabe database approach”?

il. What benefits should an organisation get from adgpsuch an
approach?

iii. What problems or specific issues do you foresea iflatabase
approach is combined with a distributed approaoh ¢xample, a
distributed database)?

V. Based on your own online research, prepare a begdrt for the
senior management of a medium sized chain of d@pattstores on
the potential benefits and challenges of movingless&antial share of
the company's data processing and data storageltud provider,
and scaling down dramatically the company's in-leoudata
processing facilities and staff.

4.0 CONCLUSION
The logical understanding of how a computer basgdrination system

works; including the software and communicatiorhtextogies is the focal
discuss in this unit.

71



BUS815 MANAGEMENT INFORMATION SYSTEM

5.0

SUMMARY

Having completed this unit, you should be able to:
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Express a logical understanding of how the technpeats of a
computer-based information system work, their ppacstructures
and components including contemporary softwarenelcgies for

information processing and communications.

Demonstrate a good understanding of the signifieafdistory for

understanding contemporary information systemstaadconcept of
legacy systems.

Discuss the evolution of different types of infotroa and

communication technologies (eras) and the extenwhach new

technologies have led to changes in the way org#oirs use
technology and are structured and operate.

Explain client-server, enterprise and cloud conmgutand give
examples of each.

Describe the database approach and offer exampitssaalvantages
over a file- based approach.

TUTOR-MARKED ASSIGNMENT

Research and write up a brief descriptidnwbat each of the
following internet related protocols and standaddsand how they
work: TCP, IP (often combined with TCP), FTP, SMHT TP and
HTTPS, HTML and XML.

New types of Information and Communication Teudbgy will
often drive really substantial and necessary chamdg®w business
or governments operate. For this reason, informataystems
professionals need to know a lot about technology leeep abreast
of new trends, while managers and executives neaetk hard to
keep their businesses on the leading edge of témimannovation.
Employees and workers have a responsibility to @ctechnology
and willingly adapt to these changes — the worldsdioot stand still.
Critically assess the ideas in this assertion. B ggree fully, fully
disagree, or do you have reservations or nuancesdtt? In
answering this question, use modern and relevaaimples to
illustrate your points.



BUS815 MANAGEMENT INFORMATION SYSTEM

7.0 REFERENCES/FURTHER READING

Adesola, W.A (2000):Management Information Syst&m Unpublished
lecture Note, The Polytechnic Calabar.

Cornford, T. & Shaikh, M. (2013)Lntroduction to Information Systems
|SI060. University of London.

Curtis, G. & Cobham D. (2008Business Information Systems. Analysis,
Design and Practice. (6th ed.). London: Prentice Hall.

Laudon, K.C. & Laudon J.P. (2012Management Information Systens:
Managing the Digital Firm. (12th ed.). Boston; London: Pearson.

73



BUS815 MANAGEMENT INFORMATION SYSTEM

UNIT 6 PERSPECTIVE ON INFORMATION SYSTEMS
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Information System
3.1.1 Objectives of Information System
3.1.2 Elements of an Information System
3.1.3 Functions of an Information System
3.1.4 Attributes of Management Information Report
3.1.5 Types of Report
3.2  Definition of a System
3.2.1 Types of System Relationships
3.2.2 Classification of Systems
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION
It is important to have understanding about sysfereious types
available, classifications and their relationshighis will guide

organizations in knowing the appropriate informat®ystem suitable for
their organization. This is the essence of thig. uni

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o Define information system
J List types of information systems
J Analyse the relationships among information systems

3.0 MAIN CONTENT

3.1 Information System

Information system may be defined as a system &atec group of
systems, which collects and presents managemarimafion relating to a
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business in order to facilitate its control. Ilpées to systems, which make
use of database facility for the storage and natief information.

In general, an information system may be definedcaas$ata processing
system which provides information to management tfeg purpose of
controlling the business and as a basis for ma#téggsions.

Information system is a systematic formal, assegwlaf components that
perform data processing operations to:

. Provide information to management for suppdriplanning,
control and decision making.

" Provide a variety of reports.

" Meet legal and transactional data requirements pgfayduction

process that may be required daily or hourly.

Management needs to know about the efficientyimalividuals so
that direct positive action may be takenirngrove it. For example,
credit control can only be effective by knowing thecounts status of
individual customers. It is also necessary to kriber stock position of
each item in the stores to avoid unfortunate stagksituations on one hand
and overstocking on the other hand.

Technology

Management

Fig. 6.1: Information Systems are more than Computes
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Using information systems (see figure 6.1) effesdtiv requires an
understanding of the organization, management, amfbrmation
technology shaping the systems.

An information system creates value for the firmaasorganizational and
management solution to challenges posed by theamaent.

3.1.1 Objective of Information System

The main objective of information system te use formalized
procedures to provide management with appropndtemation from all
relevant sources, which would enable the managekentanely and
effective decisions.

Information system’s component includes hardwareog@ams, data,

procedures and people. Hardware and people aradioes; data is the
bridge while programs and procedures are the icsbns. Business in

organization consists of several procedures whiakehbeen grouped
logically into information systems. A procedurancbe described as a
specific sequence of steps performed to comple¢ecormore information

processing activities.

3.1.2 Elements of an Information System

" Communication process or model
. Management

. Information

. System

Communication Model: Communication is at the base of every MIS. It
describes the process by which information is compated in an
organization. A communication can be one-wayar-tvay.

A one-way communication system is the one in whidmmunication
flows from the originator to the receiver only ergdio broadcast. A two-
way communication system is that in which commutnca flows from
the originator to the receiver and back to the camator e.g. a
classroom discussion or telephone conversatioedlback is the essence of
a two-way communication system. Two- way commuicasystem is
more relevant to business organizations than ormy @ommunication
system.
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Management This is the primary source within an organiaatwhich
co- ordinates the activities of the sub-systems geidtes them to the
environment.

The management process involves planning, orgamizoontrol and
communication.

Management can be categories into top, middle ameérd management.
These levels correspond to the different divisidéractivities between the
management groups in an organization.

At the top where the greater responsibility andoaatability is expected,
strategic decisions are taken. These consistfofidg the objective of the
organization and outlining the strategy of achiguimem.

To ensure that desirable results are achievedyaloist exercise first by
establishment of standards and the measuremenerédrmance against
standard using feedback reports.

Information: Information is a processed data. This could b#énform
of annual reports and accounts research reporteyem a listed total or
outstanding debtors of a bank branch. Informatsoasually categorized
as strategic, management control and operations.

. Strategic information has the characteristics efnl futuristic,
environmental, non-routine and important fact tafect both the
health and existence of an organization etc.

. Management control information is made of
performance reports both current and historicakdiative
(though short- term) and stimulate i.e. what iftsafrinformation.
Operations information consists largely of perfoncea

Management information required for effective arfficent planning,
decision making and control activities should idgdbe accessible,
accurate, comprehensive, appropriate, timely, cléaxible, verifiable,
free from bias and quantifiable.

System can be defined as an organized or compledewHt is made up of

sub- concepts, yet all concepts. It connotessplander and method of
arrangement.
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Thus there are business system, communication mysselar system,
digestive system, etc.

A system can be characterized in terms of predigtab/Nhen the inputs,
the processors and the outputs are known, the msystesaid to be
deterministic. But when elements of uncertaintiiee the system is said
to be probabilistic.

Where a system does not interact within its envirtent in any way, it is a
closed system. When it is affected and in tuflect$ its environment.
It is an open system.

When the working of the processor is neither knavindefinable it is
referred to as black contents of information system

The information system will include some or altloé¢ following:

" data entry and preparation devices

" data storage device

. telecommunications and equipment

" data processing equipment to record, verify, dgssarrange,
summarize, calculate, store, retrieve, reproduced and comnatic

. terminal information devices.

3.1.3 Functions of an Information System

Data Processing:A data processing information system is organized t
collect and process raw data into valuable infolonain an efficient and
effective manner whether manual or computerizetesys The electronic
data processing (EDP) system has the advantageeiafj lxapable of
producing information (such as financial statemeatsl budgets) much
more accurately speedily and cheaply. Thus manageofeefficiency
and effectiveness can be improved considerably hyeahanized data
processing system.

Decision-making An information system can monitor by itself
disturbances in a system, determine a cause @naatid take action to get
the system in control i.e. information constitutas efficient tool to
management. For instance, a computer programmedddtermine
automatically the Economic Order Quantity (EOQg th-order levels, and
to prepare purchase orders for items below re-dedeis.
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For non-programmable decisions, an informationesysprovides support
by supplying information for the search, the analythe evaluation and
the choice and implementation processes of decisiking.

Planning:  Planning involves the establishment of orgamoral goals,
the identification of problems and resource comsisa and the
establishment of strategies to help achieve sedctibgs Information is
required to identify as many alternatives as pdssib

Control: involves three elements:

I. Establishment of a standard output i.e. the despedormance
level of the system.

il. Design and implementation of a sensor which gatliats that
relates to the output, evaluates and measuresettiermance of the
output, and communicates the resulting informatmmanagement.

iii. Employment of a manager or mechanismhickv takes
corrective action should the information so indécat

ENVIRONMENT
Suppliers Customers

» A

A Fi

X ORGANIZATION <
| 14

INFORMATION SYSTEM

Processing
Classify
Arrange

Calculate

Input
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4 1 S
’ : X
4 Y |
Regulatory Stockholders Competitors
Agencies

Fig. 6.2: Functions of an Information System
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An information system (see figure 6.2) containsoinfation about an

organization and its surrounding environment. Thbesic activities—

input, processing, and output - produce the inféionaorganizations need.
Feedback is output returned to appropriate peopleativities in the

organization to evaluate and refine the input. Elmmental actors, such as
customers, suppliers, competitors, stockholdersd, @gulatory agencies,
interact with the organization and its informatgystems.

This corrective action results in the release ofigiens, which act as
inputs, back into the process of the system. | tiddse management
activities require information.

Information flows horizontally and vertically, antlis with the vertical
flow (between superiors and subordinates) that gmment information
system is most concerned.

Reports generated by an information system wiljeabetween:

. Information for low-level management about the braeea of the
business under their control.
. Reports of a broader nature for tomle management

concerned with overall control.

The central care of MIS is likely to bectteal information for

management control, although the MIS will have manp-systems, and
sub-system providing information ranging from opier@al through tactical
to strategic.

The control cycle i.e. the comparison of actualitssagainst a plan; and
the production of exception reports to show wherstiol action may be
needed but cannot be effective unless the planaisfudly prepared, a
precise and carefully drawn up specification of #reas of management
responsibility is essential, this specification necessary to ensure that
information will flow to the managers who need it.

The information produced must be able to measureahcesults against
the plan in such a way that control decisions cantdken at the levels
of management. Data must also be available to ersdylior management
to plan for the future; computers are of espe@dli® in preparing forecasts
from large quantities of data.
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3.1.4 Attributes of Management Information Report

The primary characteristic of any managemaribrmation report is
that the benefits to be derived from its productmd use should outweigh
the costs of its production. However the measumsnesquired to carry
out such a cost-benefit analysis for each repartdifficult to ascertain.
Nevertheless a review of all regularly producedoregpshould be carried
out in order to find out whether their continueaguction is justified. It
should be noted that the benefits to be derivedhfregularly produced
reports are frequently of a contingency nature.costrol report showing
that activity is proceeding according to plan weluire no action and its
production will have produced no change in aceegtifrom which
incremental benefit can be derived; but if the repeere to show that
activities were not proceeding according to plaentthe resulting action
taken could extremely be valuable.

There are many desirable attributes of managemérimation reports and
each of them, apart from the cost attributes meertioabove, concern the
effective provision of information on which the ygient contract. Among

the attributes are:

Relevance: for intended purpose — as each statement should be
produced to fulfil a specific need it should contadnly data
directly relevant to that need and extraneous magteuld be
omitted. For performance and control reportingly oactivities
within the responsibility of the recipient should shown.

Accuracy: Each report should be accurate, inaccurate reparis
result in a reaction by the recipient, which, altgb justified by his
perceptions drawn from the report, is not the adraetion to take.

Factual: Where possible the report should be based on fadten
factual information is not available, or when theport requires
subjective estimations for it to be relevant, thbe factual and
estimation contents should be clearly distinguished

Volume of Information: The information should be sufficient to
give a full, clear description of the subject maté the report but
not so voluminous that the recipient suffers annmiation overload.

Volume of detail: The amount of detail incorporated into the
report will depend upon the position of the reanpievithin the
organization. A manager needs far less detailvahan his control
reports than does a foreman.
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Vi. Presentation of information: The information should be
presented such that important features are higieligh Regularly
produced reports should have a consistent ordexmth layout so
that recipients may easily locate salient features.

vii.  Timeliness: A report must be produced at a relevant time if it
is to be capable of being useful. There is litpeint in
producing a report which complies with all the teat listed above
but is produced so long after the point when it weggiired that it is
too late to act upon it.

Unfortunately, many of the desirable qualities tdadconflict with each
other as a development of one characteristic mindfthe development of
another. Among the conflicts are:

(@) Factual versus relevant information Information which is
relevant, may be subjective rather than factualhis Tmay be
especially so when reports are produced to assggaision making,

(b)  Accuracy versus timeliness Producing a report at a time when it
can be useful may require an element of estimatr@hpotential loss
of accuracy.

(c) Volume of information and detail: These requirements will be
difficult to satisfy as the requirements tend toclatradictory. Too
much or too little detail or volume may producefieetive reports.

(d) Cost versus all other traits The desire to restrict to reasonable
limits the cost of producing a report can act agfathe satisfaction
of each of the other characteristics.

Therefore, each report will have to be a compromfsgharacteristics.

3.1.5 Types of Report

Reports can be categorized into:

Scheduled reports are reports prepared on regular basis say dalily,
weekly or monthly. They are usually associatechwitcycle of activities
such as a payroll. It is important that there ife@dback mechanism to
avoid everyone thinking someone else is takingoacivith the result that

nothing happens. Examples include Payroll repmmsiuced on monthly
basis, customers’ statements of account, a wedkly of stock level,
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and a monthly analysis of all overdue balaraecustomer accounts to
monitor possible bad debts.

Exception reports are regular reports, but only include items that ar
outside the expected norm. This method of repgris based on the
idea that_no news is good news'. It is often associatedh witsystem of
budgets and the analysis of the actual and variandevariance from the
budget. Only exception items, i.e. items that gige to a variance outside
the pre-set tolerance level are reported. Thishblesamanagement to
operate on the management by exception principle, @ncentrate its
attention on exceptional items.

Demand reports are only produced when requested by a managers Th
avoids wasted output, and helps to prevent managgsing an
information overload. This method needs a wellqoedi system of
accepting and meeting demands for reports. Masadbat are on line can
request printouts from their terminals. Manageet @ire off line must be
able to complete a request form knowing the timlesica a response.

Planning reports are used for planning the future strategy anctyof
the organization. These will include predictiarsd forecasts made using
various statistical techniques and forecasting pge&. It is important
that the recipient manager understands how thecdste have been
prepared, and the weaknesses in the statisticalouetised.

3.2  Definition of a System

Systems are ‘synergistic’. Synergy is used to wlescthe concept B.5
(11111) i.e. the sum of a whole (the whole beirgystem) is greater than
the sum of individual parts.

A system may be defined as a combinationintérrelated elements,
or sub- systems, organized in such a way as tarenthe efficient

functioning of the system as a whole, necessitairiggh degree of co-
ordination between sub- systems, each of whichegmed to achieve a
specified purpose.

System Resources: Business systems require finance resources to
enable them operate in the same way that a factgyires resources.
Finance is an enabling resource for obtaining tiheroresources essential
to the effective operation of systems. These nessuare personnel, office
space, machines and equipment and business fodroanments.
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Business System:A business system may be defined as a combination o
related sub-system consisting of a series of ojp@strranged in a logical
sequence to achieve a particular purpose as etfigias possible.

System relationship describes relationship of tfstesn with other system
that are close to it and how it reacts to or isuirfices, in its environment
by other systems.

3.2.1 Types of Systems Relationship

1. Closed SystemsThese are systems, which do not
interact with their environment either for ethexchanged
of information or business transactions. sét systems are
isolated from their environment and independenitcfo that no
environmental influences affect the behaviour & gystem. Such
systems are self-contained and business system®tdmnform to
these categories as they interact with their enm@nt to a great
degree as no business exit in a vacuum.

2. Open System: These are those which interact with their
environment either for the collection of data onickhto base
strategy or for conducting business transactiorth wsuppliers,
customers, the general public, trade orgammagovernment, etc.

Employees are obviously influenced by what theyirddheir job,
but as members of society at large, they are algmara of the
environment of the business, and therefore theirkwoevitably
affects the environment. Open systems are adaptivke require
speedy reaction to competitive and other situationghe most
effective way.

3. Control Systems: These are often structurally separate from the
systems which they control, i.e. the quality coht system
controls the quality of production. Control ®ysk are
administrative systems for monitoring the resulid anodifying the
state of the physical systems to which they relate.

4. Input-Output Systems: Reflect a situation where the output from
one system is the input to another even though tmay be
administered as separate systems. This has beatrticture which
large systems takes in order to achieve adminigtrafficiency and
convenience.
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5. Coupling and De-coupling or Integration and Disintgration of
System: If systems are over-integrated they become too tonip
understand and operate. If one part of the systames to function
correctly this may cause the system as a wholeeteridrate and
perhaps ceases to function completely.

When systems are decoupled, to administemtlie some cases
become less complex and more flexible. The efficy with which

systems are designed and integrated plays a lageirptheir failure or

success.

3.2.2 Classification of Systems
Systems may be classified according to a hieraotigvel or properties:

1. Cybernetic or Adaptive or Self-organizing Systemt is one
which adapts and reacts to a stimuli — ie. adapis its
environment by adjusting its behaviours on a sejhaizing basis.
The system alerts it's input as a result of measguits performance
(outputs) by monitoring its own behaviour.

Human, plants and organizations are examples gftagasystem.
In order to survive in a competitive world, they shueact, if they
do not react, then they die.

The most suitable system is the adaptive systeim.the human
body, a number of adaptive systems control temperatblood
pressure and motor reactions. In electrical systeush as a voltage
regulator, the principle of feedback is used.

Computerized stock control systems are often ada@s changes
in demand are sensed and responses are speedlgmenged to
change the state of the system to avoid overstgckin stock
shortages.

Computerized credit control system is also adapsivee credit
facility will be prevented from exceeding the cieliimit in order
to minimize exposure to a particular client.

2. Planning System: It deals with the allocatioh resources to
specific tasks and the setting of performance statsd It
establishes the guidelines for future action witnwhich a business
is likely to drift in the wrong directions. A budg@lan or an
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organization is a good example.

3. Probabilistic System: allows its output to beedicted within
certain limits i.e. their precise outputs cannotkhewn in advance.
Business and economic systems are of a probabihstiure, since
they are subjected to many internal and extermaéf

Information is probabilistic (e.g. forecasts) a sepossible outcomes and
their associated probabilities is given.

Production activities are subject to random vaoiai in respect of
manpower. Availability and level of productivity l@eved, machine
breakdowns and materials supply etc.

Production planning and control system are implae@rio detect and

control such variations in order to minimize thefiect on the achievement
of desired states.

Similarly, the quality of production varies randgmdlue to inconsistency in

the quality of raw materials, human error and fgcatachines operation.
Quality control systems are designed to corredh sitcation.

4.0 CONCLUSION
Knowledge of systems, various types available stfi@ations and their

relationship guide organizations in knowing the rappiate information
system suitable for their organization.

5.0 SUMMARY

Here you learn about the main objectives of anrmédion system, types of
systems relationships as well as how systems awreralty classified.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the concept System and compare camdrast the various
types that exist.
2. Which features of organizations do mamageed to know about to

build and use information systems successfully? Mhéhe impact
of information systems on organizations?
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1.0 INTRODUCTION
The unit introduces contemporary information andmewnications

technology including computers of various formsmpaiter hardware and
its logical structure, computer software and nekway. The approach is in
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part historical, exploring the changes over timeagg in the dominant
model of computing and the way that this technolagydeployed by
organisations.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. discuss the history of computers
) explain the taxonomy of computers
J discuss about client-server computing.

3.0 MAIN CONTENT

3.1 The History of Computers

The computer that we understand today is widelyiebetl to have
beeninvented during the Second World War (1939 -19459th the
ENIAC (Electronic Numerical Integrator and Compliterachine and the
Harvard Mark 1 were developed by teams in the UsArder to undertake
the intensive computations required for the catibreof artillery. At the
same time, in Britain, engineers from the BritisksPOffice developed the
Colossus machine for deciphering intercepted mylitaommunications
using electronic technology drawn from telephonehaxges. Of course,
ideas of aiding or automating calculation and infation storage are much
older than that and, for example, the abacus @@90 years old) is still in
widespread use today in Asia.

The commercial computer industry started in earimegite 1950s after the
Second World War. For the first 30 years, computgese large, slow (by
today’s standards), and effectively only availatidelarge organizations.
These computers were more or lessntralized (located in one place), and
data were brought to them, and results (printecbaper) produced and
distributed. Until the 1970s, a chain of shops,dgample, or the branches
of a bank, might have a delivery of printed papegrg day or two, and
send in stacks of punched cards for processing.s€bhend 30 years, from
about 1980, were different. From the mid-1970s astewys became small
and smaller still, and communications networkingdyae cheaper, faster
and increasingly for short distances, wireless. ddmabination of these two
broad trends brought us to where computers areuitbice now i.e. found
everywhere and in all kinds of devices, and usua#yworked to other
devices and resources.
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We are also in the situation where many items haweique computer
identity and can be tracked and monitored. We énsare a name for the
super linked up assembly of technologies that teawdk identify just about
everything —the internet of things. The key technology drivthgg change

over the last 30 years has been the silicon chipveny Large Scale

Integrated Circuit (VLSI). But this has been accampd by a range of
other hardware technologies such as fibre opticdast digital networks,

optical disks for data storage (CDs), technologiéswing efficient use of

the radio spectrum, new battery technologies,sitagens, etc. And behind
each of these developments stand dedicated te@yotompanies — large
and small — who have driven the pace of developnid@ most successful
companies that drive forward this market are a @aofjold established
names and newcomers.

They each have their own specialty in design, mactufe, marketing etc.,
and their own business models that allow them toegee revenues and
make profits. Some are very technical, some moreketiag based, and
others more service oriented.

3.2 A Simple model of basic computer hardware

Whether a computer is huge and powerful or small@ortable, we can use
the same general logical model to understand ntstsire. The elementary
model of a computer is based on four interconneekeahents:

. input device

. memory (or storage)

. central processing unit (CPU)
. output device.

In a small PC or mobile phone, the CPU will considt a single
microprocessor fabricated on a silicon chip. Ingians to the computer as
to what it is to do (the software, a program) ad a® data are entered via
the input device and stored in the memory. Fromethihe instructions can
be fetched and executed by the CPU. Software altberslata stored in the
memory to be manipulated in various ways, and ¢iselts can be displayed
via the output device.

This simple model needs to be fleshed out a bivim directions. First, the
processor can be seen as essentially having torpetivo functions:

. It must understand program instructions so tbegy be read and
executed in sequence.
. Based on the program instructions, it must malaie data items
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The concept of memory also needs to be exploredtla imore. It is
essential to the character of any computer thatatstored program device
with programs that are stored in memory. The mentbat holds the
current program and the current data needs to leetaldleliver this to the
CPU at great speed. There is in this simple modigl@ene CPU and it must
not be kept waiting. (In real life, computers bigdasmall will often have
multiple processors working in parallel and shaaegess to some common
storage.) Some memory — referred to as RAM (randocess memory) or
main memory — is plugged into the body of the cotmpwith direct and
high-speed connection to the CPU. RAM is relativeipensive, and the
amount of data it can store will be relatively sim@lhen you turn off the
computer‘s power, whatever is stored in RAM is I@3tus, it is said to be
volatile storage.

It is fundamental that a computer needs a progmafoliow in order to do
anything useful — but there is a chicken and e@dplpm here. How do the
instructions get into the memory if the volatile may (RAM) is empty at
start up and, hence, the computer has no prografolitav to allow it to
read some stored program from a secondary stomgee® In practice, you
know there must be an answer, because when yoahsaiit your computer
or phone it does spring into life. That answerdatained in a further form
of memory — the ROM (read only memory). ROM is deotform of chip
memory, but one that will permanently hold the dhiat is written into it.
A computer will have some small program permanesttlyed within itself,
a program that is able to initiate the readingwthfer programs from the
secondary storage devices (for example, discs B& abut other, slower
chip memory on a phone). This is often referredddhe bootstraROM,
since it pulls the computer up by its bootstrapgntéé the everyday
expression to boot oreboot the computer.

As the programs that computers execute have isedean size and
complexity, two new approaches to managing memawglbeen used.

Virtual memory uses portions of the secondary memory (e.g. haa) ds
if they were parts of the main RAM memory of themputer. Cache
memory speeds up the process of communicating data toframd a
secondary storage device, by guessing ahead ofwiima¢ data is likely to
be used by the CPU next and fetching it beforg datually requested.

The description here of computer hardware is kamf somewhat minimal.

This is not, after all, the main focus of this cseir However, these few
basic ideas of how
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a computer works logically and schematically aredsel to follow the
wider discussions and when we come to discuss lwmpaters are used
and their consequences in the world.

3.3 Modern Taxonomy of Computers

For a long time, it is usual to classify computets various distinct types.
You need to be familiar with this terminology, eviétoday it is in some
ways too limited to encompass all types of compliker devices we find
and use.

Personal computers (PCs), desktops, workstationsThese are the
computers we are most familiar with at home andvatk — a box of
electronics with keyboard and screen that can fanas a computer on its
own, but which is almost certainly connected to samtwork and thus to
other computers and information resources — formge, the internet and
the world wide web. These were far and away thetroosimon type of
computer until recently and the emergence of varieew devices such as
smartphones and tablets. These types of compuiteallsiv all manner of
people to have immediate and dedicated accessctmputer with a big
screen and a keyboard and mouse. Such a computenadly only used by
one person at a time, although they are able tarmore than one program
at a time.

Workstation is a hame sometimes used fopawerful PC; for example,
the computers used by scientists, engineers anguemprofessionals.
This is in contrast to the general-purpose PCdhaiffice worker may use.

Mobiles, tablets and palm tops There is now a whole new generation of
computers, which are portable, mobile and multifiomal. They may be
based on mobile phones, laptops or tablet compsteis as the iPad. Such
devices use wireless networking (for example, W4R#/or mobile phone
networks) to connect to other computers and inféionaresources. Of
course, their small size is a great advantagejthatalso a challenge in
providing suitable means of input and output. Tothay is often solved (to
some degree) by using touch screens and/or varognéion.

Data centres, enterprise servers and mainframeg\ data centre is a large
central computing resource for running programs atuiing data. Big
companies that operate across the world may hava jtew such centres to
service most of their corporate (enterprise) commguteeds.Mainframe is
an older term to designate large general-purposguaters. Such machines
were long the basis for large, centralized datagssing operations; the
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name mainframe has been used for at least 50 Jagvsactice today such
a major computer resource would be made up of bruif computers all
working in parallel and sharing a set of data gjerdevices — disks mostly.
An example today would be the computers of a bamkich handle
customer accounts, or of a government departmeuosting operations
such as the issuing of passports, driving licenoespaying people‘s
pensions. In each case some of the transaction®dad might be done
online and directly by a customer or citizen — aioly via the internet and a
website or perhaps from their phone.

Supercomputers These are machines built to undertake high-speed
computations that may involve vast amounts of datey are used, for
example, for performing engineering and scientiGalculations. An
example of a use for a supercomputer would be \ee#&binecasting.

Data centres and supercomputers are for high-volapmications with
extensive data storage requirements. They generabuire special
buildings with air- conditioning and cooling systeto keep the computers
and storage devices running. One modern example stdpercomputing
facility is a GRID. For example, the computing fagithat supports the big
CERN physics laboratory in Switzerland and in gaitar the Large Hadron
Collider (LHC) where the Higgs boson has been detedas known as the
LHC Computing Grid (LCG) http://public.web.cern.cthis GRID includes
computers in over 100 sites across the world, diolyabout 20 major data
centres in different countries, all connected bywoeks and operating
together to share out the work.

The way that CERN explains their GRID on their wibis as follows:

The grid is based on the same idea as the Web hwhas invented at
CERN in the beginning of the 90s: sharing resourdegween

geographically distributed computers. But wherdes\Web simply shares
information on the computers, the Grid also shamsputing power and
storage capacity. This means that scientists @aorao the Grid from their
PC, and the work they need to be done will be edrout by many
machines across the planet. This allows sciertbstarry out very complex
calculations quickly and simply. (http://public.webrn.ch/

public/en/spotlight/SpotlightGrid-en.html)

Cloud computing: In the wider world beyond science and engineerang
similar idea to a GRID is today at the forefront @dmputing and the
development of new information systems — calledidloomputing. In this
case, a large network of computing resources (seme and storage
devices) is made available for multiple users ® loyg the minute or by the
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kilobyte of data — just as you pay for phone chjighe second or electricity
by the kilowatt. Thus, it is possible for a buskewganization torent
processing power and data storage capacity on -aeeted basis from a
supplier of such services. There may be no neéditd and manage a data
centre of your own. Two well-known companies thifiosuch services for
business users are Amazon and Microsoft, and theg many clients both
big and small. Using the cloud (a publffor rent’ cloud) just to obtain
processing power and storage (infrastructure in jfogon — hence
Infrastructure as a Service or laaS), or it maytdalso rent the use of
software or a specific service — called SoftwareaaService or SaaS
Individual people too may rent storage capacity aoffware services; for
example, in photo sharing sites such as Picas@mergl file sharing sites
such as DropBox (www.picasa.com; www.dropbox.cofmother example
of cloud services for providing software include dgte Apps:
www.google.com/apps/

3.4  Client Server Computing

In client/server computing, desktop or laptop computers calldgknts are
networked to powerfuserver computers that provide the client computers
with a variety of services and capabilities. Comgpytrocessing work is
split between these two types of machines. Thentcle the user point of
entry, whereas the server typically processes tordsshared data, serves
up Web pages, or manages network activities. Tha &ener refers to
both the software application and the physical astep on which the
network software runs. The server could be a mandy, but today, server
computers typically are more powerful versions efrsonal computers,
based on inexpensive chips and often using mulppdeessors in a single
computer box.

i. The simplest client/server network consists of i@ntl computer
networked to a server computer, with processing bptween the
two types of machines. This is callddio-tiered client/server
architecture. Whereas simple client/server networks can bedann
small businesses, most corporations have more esyplltitiered
(often calledN-tier) client/server architecturesin which the work
of the entire network is balanced over severaledifit levels of
servers, depending on the kind of service beingestgd (see Figure
7.1).

For instance, at the first level,\&@eb serverwill serve a Web page to a

client in response to a request for service. Welvesesoftware is
responsible for locating and managing stored Wegegalf the client
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requests access to a corporate system (a progudrlprice information,
for instance), the request is passed along toapplication server.
Application server software handles all applicatmperations between a
user and an organization‘'s back-end business sgsté&ime application
server may reside on the same computer as the Wfebror on its own
dedicated computer.

Client/server computing enables businesses toilalis¢r computing work

across a series of smaller, inexpensive machiresctist much less than
minicomputers or centralized mainframe systems.r€kalt is an explosion
in computing power and applications throughoutfihm.

Novell NetWare was the leading technology for dlisgrver networking at
the beginning of the client/server era. Today, Ekaft is the market leader
with its Windows operating systems (Windows Server, Windows 7,
Windows Vista, and Windows XP).

‘Sales
Production
Atcounting

HR

Web Server Application Server

Data

Fig. 7.1: A Multitiered Client/Server Network (n-ti er)

In a multitiered client/server network, client regts for service are handled
by different levels of servers.

SELF-ASSESSMENT EXERCISE

I. Find and describe three examples of client-sereputing.

il. In each case, try to explain why this approachsedu(for example,
the benefits it brings) and what tasks (procesgiia¢a storage, etc.)
are handled by the client and by the server.

iii. Research the benefits and problems of using a cocomhecloud
service to provide computing resources for a mediteed business.
Think in each case (both for benefits and probleai®)ut issues

95



BUS815 MANAGEMENT INFORMATION SYSTEM

associated with cost, control, security and fldkipi Do you
imagine that one day almost all computing will bheyided in this
way?

Application Database Back-end
server server systems

+ Web browser o Web (HTTP) server

+ Other client —
software » Simple Mail Transfer e Sales
Protocol (SMTP) Web Production

Accounting

» Domain Name Serving HR

(DNS) utility

File Transfer Protocol S—
(FTP)

-

s
A A

* Network News Transfer P Mail
Protocol (NNTP) files

Fig. 7.2:  Client/Server Computing on the Interné

Client computers running Web browser and othensr#t can access an
array of services on servers over the Internets&tservices may all run on
a single server or on multiple specialized servers.

3.5 Software: Operating Systems and Applicatian

Computers require programs (software) in order un; rthe computer
hardware described above can do nothing usefulssnle has some
instructions to follow — some software. It is ust@aldifferentiate between
systems software, which helps the machine to ope&atd applications
software, which directly performs some useful tdsk those using the
computer (for example, Microsoft Windows is an @tgig system;
Microsoft Word is an application).

The operating system is the principal item of gystesoftware. It is
described in some detail here, because studyin@pbkeating system is a
useful way to understand the nature and functideemputer hardware.

The operating system manages the hardware resoofrtes computer and

organizes the running of programs. It also provithesuser with the means
of controlling the computer, and a computer usenmanicates with the
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operating system in order to get the computer weuake any task — for
example, to run a program or print a file. In mos$ttoday‘'s operating

systems, this user interface is based on the WiWMRdpw, icon, mouse,
pull-down menu) concept, which combines these features for effective
communication with the user. Apple OS and Micros@tindows are

examples of operating systems that provide a commgonsistent and
sophisticated graphical user interface (GUI) foplegation programs to
use. Linux is an example of an open source operatmstem developed by
volunteers and freely available as source code,useds of Linux have a
choice as to the style of interface they use.

All computers from phones to science GRIDs reqaimeoperating system
of some description. One way to view the main @is&n operating system
is by considering how it allows the initiation amdnning of other

application programs. When someone wishes to rupragram — for

example, a spreadsheet — they tell the operatisteisythe name of the
program (by pointing and clicking) and ask thdiatrun. In order to run the
program, the operating system needs to manage aondlicate the

hardware, software and network resources. We ciak tf these as six
separate, but connected types of resource:

. memory management

. input—output management

. secondary storage management
. processor management

. program management

. network management.

3.5.1 Memory Management

The operating system allocates some memory (RAM)regrams that are
to be run and may alter this allocation as they. fdar example, the
spreadsheet has to be allocated some memory irhvhitocate itself (its
code) and the data it manipulates. As more datdayped into the
spreadsheet, more memory may be needed.

3.5.2 Input—Output Management

The operating system will manage input and outpexia®s to enable
programs to obtain input (for example, from a keytolp and to produce
outputs (for example, on screens or printers).dxample, the spreadsheet
will need input from the keyboard. It will ask tbeerating system for some
keyboard input and will wait until it gets it. Whehe user types on the
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keyboard, it is the operating system that directlgds the keystrokes and
passes them on to the spreadsheet program. Thatiogesystem may

detect some special keystrokes, which it choosestéopret and act upon
itself, rather than passing on to the spreadsheet.

For example, the Caps Lock key tells the operatiggtem to pass all
characters to the spreadsheet as capital letters.

3.5.3 Secondary Storage Management

Secondary storage management is done through asyem. The
operating system allocates space on a disc toioocatfle, and maintains a
directory of file names and locations. This meahatta file can be
subsequently located and read.

When the operating system is told to run the systeeet, it is, in effect, told
to find a file of program code and load it into n@mn Similarly, if when
using the spreadsheet, we decide to store the thatkhas been done, this
results in a request to the operating system t $ome free space on the
disc, give it a designated file name and writedbietents of our spreadsheet
on to the disc.

3.5.4 Processor Management

The operating system also needs to manage the other hardware

resource — the processor itself. In the simple rhofla computer that we
are concerned with, we assume that there is justpoocessor, and that it
can do just one thing at a time (real computersvenemicrocomputers

have, in reality, a number of processors dedictiedhrious specific tasks
such as controlling main memory, doing arithmeti@nipulating graphics
images, etc.).

The operating system is also a program, so it needse the processor in
order to achieve all the tasks described abovethim case of the
spreadsheet, the operating system will undertaketabk of loading the
program into the main memory (when the processdireiag used by the
operating system), and then passing control to gmagram (when the
processor is then being used by the spreadsheéign\ihe spreadsheet
wishes to achieve an input or output task — suchpmsting some
information — it passes a request to the operaystem.
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3.5.5 Program Management

The description given above suggests that the apgraystem actually
manages one other resoure@rograms. In the example, there is just one
processor, but two programs — the operating systednthe spreadsheet. In
a modern microcomputer, there can be many prograinsjshing to share
the processor. Indeed, hundreds of separate pregraay be running
simultaneously. In such a case, the operating sybi®@s to ensure that all
the programs get an appropriate slice of procasser— using it in rotation
or when they have specific needs. In general, trexating system should
be able to pre-empt any other program (for exanmalsh to the front of the
gueue) and use the processor immediately wheredso. In any case it
should prioritize other programs to ensure thatrtiest important ones get
more of the processor resource. This is known @sepiptive multi-tasking.

3.5.6 Network Management

Another area for operating systems is managingapater’'s connection to
a network. In a local area network, for examplas timay involve the
operating system being able to retrieve and std#e bn a separate file
server computer, which is shared by a number ofpcdens connected to
the network. Similarly, a network operating systeay allow shared use of
a print server or a communications server thatgy@ecess to wide area
networks. More generally, operating systems prowdsic connections to
the internet and allow this to be shared amongrarog.

When many programs are running simultaneouslyaoraputer, it does, of
course, complicate all the other management tablemory must be
carefully shared between programs; input needsetditected to the right
program and output devices such as printers needfutananagement too.
As you will gather from the above description, @igrg systems are
complicated items of software. As hardware getsenmowerful and users
expect more, operating software gets more compiex &and today an
operating system for a microcomputer or a mobilenghis a very
substantial and sophisticated piece of software.

SELF-ASSESSMENT EXERCISE

Pull up the task manager window on a windows-baB&dwhen it is
running (for example, press CTL-Alt-Del all at th@me time).

Take a look at the Applications tab to see whatr wggplications are
running.
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Then look at the Processes tab, and see how maugl ddts of software
(modules or processes) are running on the maclin@ocess is roughly
equivalent to a separate program and in this cadtsmelude many separate
parts of the operating system software as welbpplications’. Then click
the Performance tab and see how much physical nyetimercomputer has,
how much main memory is in use and how much of @R power is
being used. The graphs you see will show this lf@r tecent past. Try
loading a couple of other data - heavy or proceksary programs such as
a computer game or a big spreadsheet and seed tigeires change.

3.6 Interfaces with the Computer

Information systems involve people, and many coegufclient computers
in particular) need to be easily accessible by [@eol systems will have

some form of input and output device to get dataimo get it out. These
include the basics of keyboards, screens and \aiypes of printer. The

machine upon which this is being written has a keyd and a mouse as
well as a scanner as inputs. For outputs, therdvayecolour flat screens
and a colour laser printer. Using the operatindesys and other software,
all these devices work together to create a cardisand easy to use
interface that uses windows on the screen, icoms$, ggown menus and a
mix of the keyboard and the mouse for interactiveut. Other forms of

input device and input media might include:

. barcodes read by a scanner at a supermarketrt@R codes read by
a mobile phone

. a digital camera capturing video

. the magnetic ink character recognition (MICR3$teyn used on bank
cheques

. a smartcard used to access a bank account viATan (cash

machine), or to identify, say, each specific doatsing a hospital
computing system.

New input devices have become widely available asdble in recent
years. For example, we now use voice-recognitiostesys, which take
human speech as an input. One example of whereighissed is by
radiographers (specialist doctors) as they intérprel report on X-ray
images and other types of digital scan. They catat# their report while
looking at the image, which makes good sense as it

allows them to concentrate on the image.

100



BUS815 MANAGEMENT INFORMATION SYSTEM

SELF-ASSESSMENT EXERCISE

You are designing an information system to be usedoreign exchange
dealers of a bank as they rapidly trade currenaiesnoisy dealing room,
gathering information and making trades. What paldir characteristics
would you want of input and output devices used?

When considering input and output, it is usefuteéoognize that any output
from a system may need to be subsequently inpuata denerated and
output by one computer is often read into anotmer @he basis of client-
server computing). Networks support this exchatge technologies such
as barcodes or QR codes are useful for this andbeaprinted by one
computer and read by another. It may be appropmtemes, to think of a
USB key (pen drive/thumb drive/data stick) or CDR@M1an output-input
medium. The QR code here can be read by a scanoklding many

mobile phones.

3.7 Data Storage Devices

Main memory is volatile, but data (including soft@aneed to be stored
permanently, securely and economically. Computeesefore have forms
of non- volatile storage, referred to as secondt@osage or backing store.

Files and file processing

Magnetic discs, and — to a lesser degremagnetic tapes, have historically
provided the basic storage capability for compuggstems. The way in
which data is organized and accessed using sudtedes the topic of files

and databases. A file is a named unit of data dtaithin a computer. For

example, the word- processed version of this doatiisestored in a file. It

is held as a sequence of characters and contrelscdde organization is
vital — the characters must be retrieved in theesasyuence they were
stored; otherwise the document would be unreadadtde!data-processing
applications, we often think of files slightly daffently — as structured in
terms of records made up of fields. For example, @tord per customer,
with fields for name, address, phone number, etc.

Transaction processing applications (the back-efiomputing) may often

revolve around a master file that maintains thertssl data and which is
updated by various types of transaction. Thesesaetions may be stored in
a transaction file. For purposes of security artdgnty, copies should be
made of data stored on computers; hence anotherdfyfile is a back-up

file.
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Example 1

The customer accounts system of Multinational Blaak a file of customer
account details — a sequence of records, eachiemgfalata on individual
customers. Among the fields that occur within essztord are:

. name

. customer number

. date of first opening an account
. address

. telephone number

. email address.

The file is used whenever a person is contactednyway. In practice,

these records will need to be accessed in any odeggending on which
customer a bank employee wishes to contact (cadladom access). The
customer number field has a special status as éefigld, because the
customer number allows the correct record to beuely identified and

retrieved. Note that the bank has 25 customereatdtbhn Smith! And most
of these have more than one account at the barfil€his stored on disc,
and we can go directly to read any record if wevkmdhere on the disc it is
stored. In practice we would expect some databasegement software to
take care of most of the detail of storage andenadt of these records.
Before the creation of database software — andpcloeaputer power —
organising files was an important technical isstieday, with database
software in common use, and with cheap computinggp@nd fast storage
devices of vast capacity, we seldom need to thin&uch technical detail
about how exactly data is stored, accessed aneevedr for any given

application.

3.8 Application Software

All programs, including operating systems, needdowritten before they
can be run. In general, the programming languagesghich programs are
written are chosen because they make it easy foplpeo express what
they wish to achieve. Computers cannot directly eusind such a
language or execute the program. It is necessargfibre to translate from
the language that a program is written in (say #av@++), to the language
that the computer understands (machine code). fkils is undertaken by
language translator programs: compilers translat éntire program,
producing a new version of the program — the obgexte; interpreters
translate and execute one statement of the souwgegm at a time.
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3.8.1 System Development Tools

Writing programs in modern programming languagaeshsas C++ or Java,
provides great flexibility in what can be done augports efficiency in the
delivered product. It does not, however, suppoeagproductivity in the
actual writing of programs. It has become increglgicommon, therefore,
for all types of computer application to be writtesing tools that provide
more help to the developer and need less detalletespecified. Good
examples of this are the many database packagetheommarket, or
spreadsheets. These provide, as you should disamirg your project
work, an easy route to setting up storage of dathadso provide tools to
allow the design of input screens, models, outppbrts and the logic of
processing information. A database package willvipl® some of the
flexibility of a programming language, but also Imgpeed and
prepackaged solutions to standard problems. Exampdelld be the way a
spreadsheet provides sorting facilities or a damlgackage the ability to
generate reports.

Programming for the web is a rather different agtito conventional
programming, and has given rise to many new tolalaguages and
techniques. Many development tools are now aval& developing web-
based systems quickly; these usually generate tejtanarkup language
(HTML) - the language for web pages — but add neteehnniques, such as
extensible mark-up language (XML) and provide supdor links to
databases.

3.8.2 User-Written Programs and Commercial Software
Packages

We can write programs if we have the skills and time, but most

computer users rely on packaged software — sometioadled packed
applications, or COTSS (commercial off the sheltware). It is possible

for even large organisations to perform almostddllitheir information

handling requirements using purchased applicataorkgges, and it is even
more likely that a small business will operatehiis tvay.

Application packages exist for all standard bussrteasks. Payroll programs
are a good example — most payrolls in any givemtgithave to perform

the same basic set of calculations in order to ecgenpax and insurance
contributions and most organisations will want eeg similar information

about their employees. The result is a strong ntarkesuch standard

applications — perhaps expanded to all aspects umhah resources
management and known as HR (human resource) package
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It makes good sense for most organisations — baghabd small — to
consider buying such packages rather than deveotheir own from
scratch.

SELF-ASSESSMENT EXERCISE

Draw up a table showing the advantages and dissalyas for a medium-
sized business of:

1. Writing their own software for managing themancial accounts.

2. Purchasing and configuring a package for task tto run on their
own computers.

3. Customizing a package by adding extensive asmagd extensions.

4. Outsourcing the whole information processingktdo another

company or contractor.

For each option, try to give an illustrative exaenpf a type of information
system need and/or circumstance that might make eexce appropriate.
Do some research online to allow you to explain difeerence between
configuration and customization of a software paeka

40 CONCLUSION

A computer is an electronic device which performangn management
functions which include memory management.

5.0 SUMMARY

In this unit we look at computers and the varioewickes that enable it
perform the role of information processing. Witle thid of the operating
system the following six separate but connectedesymf resource
management( memory management, input—output mareagesecondary
storage management, processor management, programagement,
network management) are done and this is wherecdmeputer system
derives its uniqueness as far as information psiegss concerned.

6.0 TUTOR-MARKED ASSIGNMENT

1 Apple, Google, IBM, Intel, Microsoft, Olda¢ Samsung, Dell, Acer,
Arm, Lenovo, SAS and SAP are all global IT companie
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Choose three them and briefly investigate and @xglze primary
expertise that each holds, and the business modehddels) that
they use to generate revenues and make profitsegample, what
they sell and to whom, and how).

Use the various company websites as the main Hasis/our
research. In each case just add WWW. to the feord,.COM to the
back of the name and you will probably find them!

2. A warehouse stores information on 3,000 produgtch product
description comprises about 500 characters of gt a photo of
half a megabyte. How much disc space is neededioie ghis
information? Express your answer in megabytes @dobyes.
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1.0 INTRODUCTION

A typical information system comprises both compuseftware and
hardware and this forms the basis for discussiorthig unit. Here we
engage on a more detailed discussion on them.

2.0 OBJECTIVES

At the end of this unit, you would be able to:

. explain the concepts of hardware and software
) enumerate classification of software
) list the functions and types of operating system

3.0 MAIN CONTENT

3.1 What is Software?

Software is the generic term for all sorts of peygrthat runs on the
hardware system. The hardware system on its ewust a bunch of
electrical gadgets which at best could deliver talfalectric shock when
powered. It is the software that drives the hardwa The software is
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designed to exploit and provide the potential cégials of the hardware to
the intending user.

Although software consists of series of wstions, rather than pieces
of equipment, it does of course have to be recomiedsome physical
medium. In principle, the programs could simplyvagtten or printed on
pieces of paper. Sometimes this is done; when wefa@a instance buy
books on programs, which we can type into the cdempfor ourselves.
However, for large programs or for programs, whack used frequently, it
iS more convenient to use a recording medium, whaih be read directly
by the computer. The most familiar media of thisdkare magnetic discs
and tapes. Pieces of software, which are usedttylarly often, may be
stored permanently in the computer itself by mezfiread-only memory.

Software can therefore be embodied in a varietypbysical forms,
although the software itself consists of a seriemsitructions rather than
physical objects. The tasks that may be perforimgdoftware are even
more varied.

3.2 Classification of Software
The programs used on a computer can be dividedwdanain kinds:

I. Systems software/program
il. Application software/program

Essentially, systems software helps us to run taputer itself, while
applications programs tell the computer how to ycarut the particular
tasks that we want performed e.g. calculate stjskeep accounts or
whatever.

3.2.1 Systems Software

This is the collection of programs that directs basic functions of the
computer in such a way that they are for the mast pansparent to the
user. They refer to the sets of programs thalifaiei the optimal use of the
hardware systems and provide suitable environnzerthé writing, testing,
editing, debugging and running of user programs Usually, every
computer systems come with a collection of thesaesuof
programs which are provided by the hardware marnurfac

They permit the programmer to concentrate on vgigfficient program to
solve problems, without being concerned with suthgs as the internal
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memory, selection of memory addresses, control npiut and output
devices, or error detection.

The major types of systems software are:

" Operating systems (OS)

" Utilities and service programs'

" General purpose subroutines

. Communication monitors

. Data base management systems
. Translators

Operating System (OS): The operating system & phogram that
controls and monitors execution of all other progga Without an
operating system, constant human intervention tuired to enter a
program, initiate its execution, and manually relcats successful
termination.

It is an organized collection of programs that agsan interface between
machine hardware and users.

Functions of an Operating System (OS)

" Executes and monitors input and output oparatio
" monitors the status of hardware devices;
. It assigns priority to the users i.e. jobs awaedecutions are

scheduled according to either a predetermined odyaamic
assignment plans.

. It handles control of multi-programming allowinget process of
several jobs at the same time.
. Receive, interpret and executive commands from Hugnan

operator i.e. operator communications via the clengwinter or
Visual Display Unit (VDU).

. Control of data transmission between mieals and the
computer and computer to computer.

. Controls the database management system.

. Control of assemblers, interpreters, compilerdityusoftware and
sub-routines so that these are immediately availablen required.

. Debugging and editing new programs in conjunctioith wthe
computer, and passing error messages to the users.

" Dynamic allocation of main and backing storage
including.virtual storage. Virtual storage operates on the

principle of holding programs on disk and transfegrsegments
(pages) of the programs into the main store foceten.
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. Allows many terminal users of the computer to itsas though it
were at the disposal of each of them exclusively.

. Control of program library.

. Spooling the control of input/output peripHeran order to
achieve their best utilization. For example, lifetprinter is

unavailable the operating system spools the outpiat say a margin
in disk for subsequent printing.

. Implement the use of passwords.

Format new discs.

Maintain disc directories.

Execute disc reading and writing operations.

Diagnose disc errors.

Execute disc commands relating to the deletiotopying,

renaming, dumping of files, etc.

Report on the status of disc usage and bytztaale.

Examples of Operating System include:

DOS: Disc operating system

MS-DOS:  Micro-soft operating system designed I6rbit processors
which are usually business oriented machines.

UNIX: It supports multi-tasking and multgpterminals connected to
a single system.
XENIX: iIs a multi-user system based on UNIX. GONIX: is a

multi-user system based on UNIX.
DOS commands: Some typical DOS or MS-DOS commangts

DIR : Lists the files in a directomyth their size in bytes.

CLS : Clears the monitor/termisateen

TYPE : Displays the contents oéxt ffile on a screen

COPY : Duplicates onenaore files to another disc
DELETE Erases files from a disc

DISKCOPY : Makes backup copies of contentsrad disc to another
Examples of Mainframe Computer Operating system are

DME/3 - Direct Machine EnvironmentGL 2950

VME/K - Virtual Machine Environment

MVS/SP - Multiple Virtual Storage/Systd’roduct — IBM system
270

VM/SP - Virtual Machine/System Proda#dBM 4300 etc.

Utilities and Service Programs

These are part of the systems software,sddvito carry out standard
data processing operations normally supplied byufsaturers and run by
the users. Examples include:
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. routines for sorting files into a particular order to merge
more than 1 file together,

. routines for copying from one medium to another

" routines for the provision of Trace and Debugdacilities,

. routines for loading/reorganizing of index seuqfial files,

. routine for creating of programs libraries andaddictionaries to
label files,

" routine for a map of the usage of storage spaceranofilom

access device.

Explanation of some routines/aids:

Debugging Aids Some logic errors may prove difficult thnd
during the program testing stage; such elusiver ean be traced by using
Debugging Aids.

A trace routine prints out the contents of certain storage locatiafter
specified instructions have been obeyed, thus allthve programmer to
trace the operation of his program in an attemintbthe error.

Edit Routines: These prepare data for output, perhaps to tilep, by
suppressing unwanted zeros, inserting (=N=) sigr iaserting decimal
points.

Dumping routines: These transfer the program and it's workingadat
the backing storage at regular interval. A dumptine is used in
conjunction with a restart program, which relodas main store with the
program and working data.

Sorting: Programs for re-arranging a set of record into atace
sequence based on their key values.

Files Maintenance (amendment): This involves the straight forward
insertion and deletion of records into or from s&tal files.

File Copying: A program to copy the exact set of data on totfzar for
the same type of storage medium, e.g. a replicdatd records on disk is
made on another disk area.

File Conversion A program to transfer data from any medium to
another e.g. magnetic tape to magnetic disk.

110



BUS815 MANAGEMENT INFORMATION SYSTEM

Sub Routines:
A certain task may occur several times in a prografixample are
statistical jobs like the:

. calculation of square roots
] calculation of standard deviations
= calculation of tax

Rather than writing the routine into program eachetis needed thus
wasting programming time, compilation time and cos®re (main
memory), the program includes it once only in therfs of a sub-routine.

Each time the operation needs to be carried oatptbgram passes control
to the sub-routine. After the instructions in theb-routine have been
obeyed, control is passed back to the main prognatruction immediately
after the one, which caused the branch of the subre.

Sub-routine is a part of program, which performs a logical secof the
overall function of the program. There are twostymamely:

. An Open Sub-routine which is a part of the pang
] An Closed Sub-routine which is located elsewherstore

Programmer can write sub-routines themselves fatusmon in their
programs, or they can be obtained from other bambestandard routines.

Communications Monitors

Communication monitor is an advanced softwal@ managing

input/output buffers, assign priority to messagsslect communication
channels, establish the corrects protocol for trassion, and handle the
other support functions of computer-related commatons.

Protocol is a coding pattern or set of rules that must béchneal before
characters can be sent from one electronic devieadther.

Translation Program

These include assemblers, compilers and intergreter

Computer written programs are coded in computegdages, which can
fall broadly into three groups:

" Low level language e.g. assembly codes

. High level language,e.g. COBOL, FORTRAN, ALGOL,
BASIC, etc,

. File interrogation languages.
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An assembleris a software-program that translates assembly scaue
machine language. It will also normally provideogdiagnostics to aid the
programmer in preparing and accurate program.

A compiler is a software program which is used with a higlelev
language. It translates high level code much numeplex and more
closely allied to English Language or Mathematicatation to machine
language.

An interpreter translates each high-level language instruction toh
carries it out immediately. It executes the progham by line.

Emulator: A hardware device designed as part of rangeoofputers but

used to run programs originally developed for aeotlrange of

computers, e.g. emulators is used for bridginggtye difference between
one generation of computers and others.

Simulator is software which enables programs written for oaege of
computers to be run on another range of computddaring operations,
both simulator and application programs (writtem fuld computer) in
turn translates into equivalent code of new computlich eliminates the
need to immediately write new programs when a udeanges his
computer.

Generators Are software packages which allow non-catep
specialists to develop their own application pamgs and are able to
generate programs which will produce a definedulteffom a given
input, if user clearly specifies his requirements.

3.2.2 Application Software

Application programs can be divided into two mamoups: programs that
we buy ready-made (packages) and programs that nte for ourselves.
If we write a program for ourselves then we obvigusave to decide
what computer language that it is to be written\ide will discuss some of
the main languages later.

I. Ready-made Programs (Application Packpges
Application packages are ready made programs ¢ stiprograms
with associated documentation, used for a particulgpe of
problems or variety of similar problems.
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The documentation should include specifications igfut and output
formats and file layouts. This will include userstruction manuals,
hardware requirements and details of how the packagy be varied to
suit the user's individual needs.

Software packages are sold as complete producte wker application
programs are normally produced by an organisatamiriternal use to
perform specific tasks.

Application packages may be classified into twopeaal or specific
purpose and general purpose application packages.

(a) Special or specific purpose These consist of programs
designed to carry out just one specific task. EXammclude:

l. Software used in wide variety of businsgsh as:
J Payroll
Stock Control
Sales order processing and sales ledger
Accounting or nominal ledger
Purchase order processing and purchase leziger,

[l Software used only in specialized busiesssuch as:

. Transaction processing in banks and buildiroieses
o Airline seat reservation

) Theatre set reservation

o Point of sale software etc.

i Packages are also available in education, sifienengineering and
mathematical areas. They address problems such as:

Economic analysis

Simulating/modelling

Statistical analysis

Regression analysis

Building/machine design

Electronic circuitry design

Medical research aid diagnosis

Programs for each of these areas are of use orlyein specific area of
application and their use will be confined to acsfie department of the
business. A payroll program, for example, will bged for nothing but
payroll and will be used only by payroll staff.
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(b)

General Purposes These provide facilities which might be useful
in a wide variety of business situations and whiohight
therefore be used across many departments of adsgsi Examples
include:

Word processing programs
Database programs
Spreadsheet programs
Business graphics programs
Integrated software packages

ahowpeE

Each of these will be examined in a little detaiét.

Reasons for application packages are:

shortage of resources
need to get systems installed quickly
similarities in system requirements

Advantages of Application Packages

1.

o o

7.
8.

The main advantages are the saving of progragweifiort and

expense on the part of the user. Development easteffectively

shared between the users.

There is reduction in systems and progrengmffort and cost.

Implementation of an application is quickad possibly cheaper.
System testing is minimized since tpackages should have

been well tested.

System documentation is provided withghekages.

Portability from the existing computer systematoy new computer

adopted by the user.

Efficiency in terms of speed, storage nexjuents and accuracy.

Provides a standard approach to commolicagipns.

Disadvantages

1.
2.

3.

4.
5
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The package is not tailored for a particuiser needs.

The company providing the package may ceasedssiand leaves
the user without a system.

Inefficiency may result from the inclusion ofatares not relevant

to every application.

No one on site can help out when probleoucs.

Some packages are not brought upgla® with such things as
latest legislation as part of the standard costeegnomic recovery

fund, deductions, tax rates.
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Factors to consider when deciding whether to u3ackage or not:

(i)

(ii)

(iii)

(iv)

(V)

(vi)

(vii)

(viii)

Whether the package satisfies the usetgirements. A package
may provide insufficient processing of data, orpaitmay be in an
unsatisfactory form.

Whether the package provides too much psicey. Output may
exceed the user's requirements, and this may pnoikating or
even embarrassing tser.

Cost: This includes the cost of the software, of settupy and
operating the system as well as training cost. ldoes the cost of
the package compare with developing one‘'s own mysteThe
overall cost does not include long term maintenamzkeupdating for
changes e.g. new legislation.

Reliability: Package programs exist, especially payroll packages
which have been used for a considerable periothd, tand should

be reliable and error-free. A check should be nmawalehis aspect
with other users.

Flexibility: The system should be capable of amendment and
development.

The potential user should find out whether the mew of the

software package would be willing to offer a seevio make any
required program changes. In other words, is #ekage flexible
and is it parameter-driven, enabling the user mosk a number of
approaches to its implementation.

Types of processing: What is the input medium, and are there any
special costs or difficulties associated with this?

Timing of processing: How long does the processing take
(therefore, what turnaround times must the wagemrtiment, for
instance, have and what correction proceduresvait@hble?).

Integration with other systems  Does the user, for instance wish
to integrate output from the payroll system witm@minal ledger
system? Or can the package and its data be treetsfeo other
machines?
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(ix) Hardware required: The user may wish to obtain a package for
existing computer hardware, without having to buyewn
equipment. The package must, therefore, reqheeuse of this
pre-determined hardware.

(x) Wil the package cope with the volume otadaequired within the
time available?

(xi) Is the documentation clearly written arak#y understood by non-
computer personnel?

(xit)  Has the package been successfully used thgre with a similar
business set up?

(xiii) Will someone from the supplier be dsble during the first
days of application use? Will help be given viltt set-up?

(xiv) How easy are the backup, start-of-the-dagyd aend-of-day
procedure?

Sources of Application packages are:

(1) Specialist software house;

(i)  Computer bureau;

(i)  Computer manufacturers;

(iv)  Other companies selling their own system.

Arguments for the use of packages

. Programmers are able to concentrate r theiforts on
applications for which no suitable package exists do the special
nature of a particular task.

. It is unnecessary to employ specialist programmpesticularly
when using micro-computers.

. Applications can be up and running (operation) moore quickly
than would be the case when developing one‘s owmpcder
system, including the writing of programs.

= Expertise isbuilt-in when using packages.
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Argument against the use of packages

" It may be necessary to modify a package itasmay be
incompatible with system requirements in all insegand this fact
will increase the costs of the package.

" Purchased programs may cost more than internahiyten
programs.
. Package programs may take longer to run than apeairitten

programs, but this depends on the ivelat skills of
programmers and whether machine code is used rathan
high-level languages.

il User written programs
In spite of the wide range of programs availableeré will
inevitably be occasions when there is no ready-mpoEgram,
which quite suits our needs. We will then wanttote our own
program either by:

) Creating the software using in-house development aens
In-house development is the computer industry'mitfar the design
and programming of software by an organization‘stesyn analyst
and computer programmers. These staff will be nesibte for:

" Determining what the software must do.

. Developing the specification

. Creating the software

. Testing the programs prior to implementation.
J Developing software using contract programming

This involves hiring independent specialist calleointractors in
software development to create the software neebgdan
organisation. The contractors may be:

" Responsible for the entire development process
* Including formulation of specifications or
. Creation of software using specification
prepared by theorganization’s information system
group.

3.3  Specific Purpose Application Areas

Payroll System: It is connected with the (production of a weeklygea
payroll). Salary systems are similar to those entered for wages, the
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principal difference being that it is usual for theonthly salary to be
generated by the computer from details held on rfaster files and
therefore (with exception of overtime, bonus, isaim of new staff,
deletion of former staff, etc.) there is no needany transaction input.

The main features of a simple wages system are:

. Inputs, which include: Clock card or time stee Details of
overtime worked, amount of bonus or appropriateitetof the
bonus is calculated by the computer.

J Outputs, will include: Pay-slips; payroll (i.e. @py of the pay
slips); payroll analysis, including analysis of detions (tax, NHF,
etc.) and details for costing purposes, coin amhcheque credit
transfer forms, etc.

J Files used: The master file will hold two typelsdata in respect
of each employee — standing data, e.g. rates of gatails of
deductions, personnel details and transaction el@tagross pay to
date, tax to-date, pension contributions, etc.

Stock Control System The computer is able to process data quickly
making available information on stock levels, slowving items or trends
in demand.

In On-line-real-time system it would be possible to give customers up-to
date information on stock available. By locagiatock (say) in
another area's warehouse and bringing it to custombetter service
could be provided. A good stock control system sthaaduce working
capital that would otherwise be tied up in stocks.

Purchase System The simplest purchase system is one where the
computer is used to maintain the purchase ledgeémanduce a purchase
analysis.

In more advanced system, the purchase can beageigwith other parts of
the system. For example, if they are to stock robrihe original input

might be the goods received details. The compytedates stock records,
matches GRN's against invoices, post invoice dgtaahd producers’
accruals information. Purchase orders may be g@mtk@n the basis of
predetermined maximum stock levels.

Sales System This is based on posing invoices to the saddgdr. In
more advanced system, sales systems are ofterd littkestock control.
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Commonly, it is found that the original input isther the customer's
order or the dispatch note.

The information from these is used to up-date stoeords produce
invoices and post them to the sales ledger.

A simple sales order processing and sales ledg&tersy for example,
might comprise a suite of 5 programs as follows:

(1) A program to process customer orders amdlyce sales invoices;
(i) A program to print monthly statements;

(i) A program to process cash received anst pgas to the sales ledger;
(iv) A program to print aged debtors list;

(v) A program to print a sales analysis.

Financial Application: The banks and insurance companies are the
major users of commercial computer systems such as:

" Automatic cheque clearing: Banks may use a cdenzed
system to handle cheques, which ensures that pagrbgrcheques
are cleared within three days.

" Generaluses: Bank customers’ accounts can be
largely computerized and some details atrrebalance
may be available on line.

. Regular payments may be made automatically by $askpart of a
computer system.

Cash System: Cash recording can be inter-linked with those of
purchases and sales. Some companies usecadimputer to produce
bank reconciliation by running a cash book figgiast a file containing
details from the bank statements.

Nominal Ledger System: The production of the nominal ledger, trial
balance and draft accounts will be used on inpots fall the other systems
(purchases, wages, etc.), journal entries, detiilsaccruals and pre-
payments, etc.

Fixed Assets System: This maintains a complete register of the fixed

assets of a company or group of companies and atitcatty calculates
depreciation.
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3.4  General Purpose Application Areas

Word processing programs are used for the preparand editing of
text. For instance, these notes were prepareilgusiicrosoft Word.
For relatively long documents of this kind, the madvantage of using a
word processor rather than an ordinary typewrsethat it is possible to
correct or change part of the text without the needetype the material
which is unaltered. It would, for example, be quédasy to add new
sentences or paragraphs to these notes, or to eeswone of those that are
here at the moment. If the notes had been typeghasrdinary typewriter,
such changes might mean that the whole thing hde t@typed. However,
word processors can also be useful in dealing witbrter documents.
For example, many organizations need to send oge laumbers of letters
which are essentially the same but which diffethair details. A word
processing program can substantially reduce theuatmmf work involved
in this task. In addition, other programs, hamgllsuch things as mailing
lists or the checking of spelling, can sometimesig&d in conjunction with
word processing programs.

There are in fact two different ways of providingvard processing facility.
One way is by the use of a word processing progsamh as MS-Word,
WordPerfect, WordStar) on a general-purpose compute This is
relatively cheap and has the additional advantagethe computer can be
used to do other things when it is not being usedvord processing. The
other way is by means of a dedicated word processomachine that can
be used only for word processing.

A word processing system will consist of five urson

" A keyboard

. A Visual display unit

" A computer processor

. A computer disc storage
" A printer

Advantages of Word Processing

Cost Savings The ability to store text and then retrieve aeddily
amend it means that much operator time should \edsahen dealing with
such items as standard letters, contracts, etc.
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Increased Operator Efficiency. The fact that word processing systems
readily allow for error correction and that mosttbém are user friendly
should result in a greater output per individuad raor.

Improved Operator Morale: The nature of word processors is such that
the operator is likely to find the job more satisfy, less tedious and also
possibly quieter and neater.

Improved Quality of Output: The report layout facilities which are
feature of most word processing packages shouldtras better quality
output which will both improve the image of the quany and also result in
more job satisfaction for the operator.

Database programs The simplest way of describing what a database
program is to say that it is used to organize anocgss a database,
and that a database consists of structured infoomat It may be more
helpful to give a simple example. Suppose that wee carrying out a
large-scale survey of, say, the farmers in a pddrcarea. We might
collect data on the areas they devote to diffecrops, the number of
workers they employ and so on. If we are nohgsiomputer, then we
might use filing cards to keep records of the dettating to each
farmer. On each card there might be a space &ntimber of hectares of
a particular crop grown, the number of workers exypdl, etc. A database
is essentially the computer's equivalent of this ;ferecords cards. The
database program helps us to organize and updateditan analyze the
data to give us such information as, say, the totahber of workers
employed by the farmers in our survey. The sinipiiedabase programs
can handle only one kind of record at a time. réJlosophisticated
programs can handle different but relatedd&irof records.

Spreadsheet Programs These can handle calculations of the kind that
might be set out in a two-dimensional table. ExEspnight include sets
of accounts, in which the columns of the table riglrrespond to
particular periods of time and the rows to mattar kinds of income
and expenditure, or certain kinds of statdticalculations such as
regression analysis. A spreadsheet program allmate set up a table of
this kind, specify how rows and columns are related another, and enter
data into the table. Data can be changed, andethdting changes to
other values in the table are calculated autonifticaSpreadsheet
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programs have a wide variety of possible applicstio They are
particularly useful in planning, where their capado recalculate a set of
related figures allows us to explore the implicasiaf alternative sets of
assumptions relatively easily.

Spreadsheets are so large (possibly upward of 2hdmns wide by in
excess of 1,000,,000 rows deep) that it is impdssib view the whole
spreadsheet at one time. It is possible to semtbss or up and down the
sheet in order to view a different range of cellsmay also be possible to
go direct to a particular area of the sheet byirgetip a_window'. Some
integrated software packages currently on the nbaskie also allow for
the data contained in the spreadsheet to be dexgplay a variety of
graphical forms (pie chart, bar chart, line chaci,eand to be linked with
database, word processing and communication fasiliSpreadsheets have
grown in popularity as a result of their use in mcomputers although
software packages are also available for mini-cdenguand mainframes.
To work efficiently spreadsheets will require a rlailarge internal
memory with the systems software being held on @isSiROM chips or
possibly a mixture of the two.

Business Graphics There are a variety of different kinds of graghi

programs available, but business graphics programsintended for the
production of diagrams such as pie charts, histagrand so on. Such
diagrams can present data in a way which has a mlearer immediate

impact than can be achieved by giving the samanmdtion in the form

of a series of numbers. At one time the only wawhich such diagrams
could be produced with microcomputer was to make dlagram out of a
series of characters such as letters, but in tlké 1% years or so a
number of programs have appeared which can procuch better quality

graphics. The quality of the results that graplpizsgrams can produce is
very dependent on the details of the hardware us€dde computer itself,

the monitor and the printer all play an importaolerin determining the

visual quality of the output. In considering tharghase of a business
graphics package it is also important to takeoant of how easily data
can be transferred between the graphics pragrand any other
programs which you are likely to use to handleshme data.

Integrated software packages These constitute one of the newer groups
of ready-made programs. What was then thoughtsotha first such
program (Lotus 123) appeared in 1983. They coelword processing,
spreadsheets, business graphics and database mmemagm a single
program. Lotus 123 is in fact an exception to thithat it does not include
word processing and it is now generally regarded agreadsheet program
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with some additional facilities rather than as dl-$uale integrated
package. It has however, had many successotading among the best
known Symphony, Framework, Jazz and Smart.

The integration of a number of facilities in a deagrogram (rather than
using a series of separate programs) is obviouslyenient in some
respects, although it should be remembered thaanbdyarge, the difficulty
of using a program tends to increase as the fasilit offers expand. In
addition, the individual components of an integilgbackage may not be as
powerful as comparable single-purpose programsr if&iance, a good
database program will usually offer better fa@htifor handling a database
than will an integrated package. On the other h#reldatabase program
will not provide the other kinds of facilities thane would expect in
the integrated package.

3.5 Computer Hardware

Computer hardware refers to the physical deviceb &3 servers, desktop
computers, laptops, portable devices, networkingces, storage devices
and printers, etc. Let's now look at each of thedements separately

Servers A server is a computer with high computing powaed storage
space that is used to host shared resources. Ther s@mn be used as a
database server that stores all of the businessatdon. An email server
could be used for all emails of the company. A $lteare could be used for
storing the individual files of the organization goyees, etc.

Desktop computers These are workstation clients that usually cohtec

the server to post, process, and retrieve infoonaé.g., a point of sale
system installed on a desktop computer to conmetited POS database on
the server to post and retrieve data.

Laptops and portable devicesLaptops have the same computing power
as desktop computers but have the advantage of jpeable. With the
advent of the internet and virtual private networ&mployees can travel
with their laptops to remote locations and stilldide to access the server at
the head office.

Tablets are much easier to carry compared to laptops, amehym

organizations have business applications thatrum fablets. They are also
capable of connecting to the server via the interne
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Networking devices Networking devices are used to interconnect
computing resources so that they can communicaté wach other.
Common networking devices include networking hubd switches, Wi-Fi
routers, etc. Hubs and switches are used to prawvateork connectivity via

a physical cable, and they are usually used to extntlesktop computers.
Wi-Fi routers are used to provide wireless netwagkcapabilities. Wi-Fi
routers are usually used to connect laptops andilenalevices to the
corporate network.

Printers: Printers are used to print hardcopies of repofisey vary
depending on the use. Some printers have netwodapgbilities and can
be installed on a network and used by more thanpemgon. This reduces
the costs of buying individual printers for eachmputer. Dot-matrix
printers are usually very common with the poinsale and bank tellers for
printing receipts, deposit slips, etc.

Storage devicesStorage devices are used to store data. Thecdatd be
in the form of documents, audio, video, softwarstatlation packages,
database backups, etc. The most common storageedeasie external discs.
Storage devices with networking capabilities algstethat can be used to
share files on a network. The IT department usuelbates file storage
directories according to departments and type t# ttabe stored.

Computer hardware refers to the physical units achime, which makes
up the computer configuration. The software referthe programs, which
are processed by the hardware. The hardware cdivided into Unit:

" The Central processing Unit (CPU)
" The Peripheral unit or Electrical gadgets

The Central Processing Unit: This is the hearthef computer system; it
consists of three hardware sections:

. The main memory of storage section
. The control Unit (CU)
. The Arithmetic and logical unit (ALU)

The main storeis also called main memory or immediate acces® sior
internal store or random store. The main storelfhidhe program being
executed and the data to be worked upon. Resylradessing are also
stored here prior to transfer to an output devicauxiliary storage device.

124



BUS815 MANAGEMENT INFORMATION SYSTEM

The Control unit is a hardware device, controls and coordin#dtesother
elements of the system as directed by the programstare. It decodes
and interprets the instruction and direct theirlenmentation.

The Arithmetic Logic Unit consist of two units; the arithmetic unit which
performs arithmetic operation such as addition treigtion, multiplication,
division and the Logic Unit which performs logl operations such as
comparison between numbers, shifting values framarea to another.

The peripheral unit: This can be subdivided into 3 units

. Input Devices
" Output Devices
. Auxiliary Devices

The Input device allows data to be read into thdJGRPmM the outside
world by the user. Examples are keyboard devicesisa, joystick, scanner
etc.

Output devices: permits results of processing dotrnsferred from the
CPU to the outside world examples are printersyalisDisplay Unit
(VDU), graph plotters etc.

The auxiliary storage is also known as backingagjer external store or
secondary store. Since the main store is veryitfaguld be ideal to
store programs permanently in it. But becauseasohigh cost, there is
need to have slower and less expensive types ohgeocalled auxiliary
storage to back up the memory. Data and programsuncently required
for processing are held on auxiliary storage devigdil they are needed.

40 CONCLUSION

The understanding of the basic and detailed knaydedf computer
software and hardware is good for development ahfmmation system.

50 SUMMARY

Information technology as a business tool is useckfficiently archive

business goals and reduce operational costs ilotigerun. At a minimum,

an implementation of information technology regsifeardware, software,
and telecommunication networks.

Hardware refers to the physical devices such aseser workstations,
printers, etc. The software most used included bds& servers, email

125



BUS815 MANAGEMENT INFORMATION SYSTEM

servers, spreadsheet applications, word processord,ocal area networks
and sometimes wide area networks are used to stsoBrces among users.

6.0 TUTOR-MARKED ASSIGNMENT
1. Discuss the functions of the operatingesys

2. Write a detailed note on computer hardvaare discuss its role in
information system production.
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1.0 INTRODUCTION
In this unit you will learn about managing dateo@ses in an organization.
2.0 OBJECTIVES

At the end of this unit, you would be to:

) discuss the importance of establishing anormétion policy
in an organization

. explain database features and data management

) examine the concept of database management system

. distinguish between the terms data mining and @atahouse.

3.0 MAIN CONTENT

3.1 Data Resources

Setting up a database is only a start. In ordend&e sure that the data for

your business remain accurate, reliable, and read#ilable to those who

127



BUS815 MANAGEMENT INFORMATION SYSTEM

need it, your business will need special policiad arocedures for data
management.

3.2  Establishing an Information Policy

Every business, large and small, needs an infoormatolicy. Your firm’s
data are important resource, and you don’t wanplgedoing whatever they
want with them. You need to have rules on how @ @re to be organized
and maintained, and who is allowed to view the datehange them.

An information policy specifies the organization’s rules for sharing,
disseminating, acquiring, standardizing, classdyin and storing
information. Information policy lays out specific rqgedures and
accountabilities, identifying which users and oligational units can share
information, where information can be distributadd who is responsible
for updating and maintaining the information. Foraeple, a typical
information policy would specify that only selectegembers of the payroll
and human resources department would have thetagtitange and view
sensitive employee data, such as an employee‘sysatasocial security
number, and that these departments are resporfeibimaking sure that
such employee data are accurate.

If you are in a small business, the informationigoivould be established
and implemented by the owners or managers. In ge larganization,
managing and planning for information as a cormoregsource often
requires a formal data administration functiddata administration is
responsible for the specific policies and procesdinreough which data can
be managed as an organizational resource. Thepenskilities include
developing information policy, planning for datayeoseeing logical
database design and data dictionary developmeidt, naonitoring how
information systems specialists and end-user graspsiata.

You may hear the termata governanceused to describe many of these
activities. Promoted by IBM, data governance dedth the policies and
processes for managing the availability, usabilityegrity, and security of
the data employed in an enterprise, with specighh&sis on promoting
privacy, security, data quality, and compliance hwigovernment
regulations.

A large organization will also have a database giesind management
group within the corporate information systems sl that is responsible
for defining and organizing the structure and contef the database, and
maintaining the database. In close cooperation us#rs, the design group
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establishes the physical database, the logicalortaamong elements, and
the access rules and security procedures. Theidascit performs are
calleddatabase administration

3.3  Ensuring Data Quality

A well-designed database and information policy gal a long way toward
ensuring that the business has the informatioretls. However, additional
steps must be taken to ensure that the data imizegmnal databases are
accurate and remain reliable. What would happenciistomer's telephone
number or account balance were incorrect? Whatdvelthe impact if the
database had the wrong price for the product ydadi @oyour sales system
and inventory system showed different prices f& sime product? Data
that are inaccurate, untimely, or inconsistent wither sources of
information lead to incorrect decisions, producialks, and financial losses.
Inaccurate data in criminal justice and nationadusigy databases might
even subject you to unnecessatrily surveillancesterdion.

According to Forrester Research, 20 per cent of bhé&l and commercial
package deliveries were returned because of inctateames or addresses.

Gartner Inc. reported that more than 25 per cetth@tritical data in large
Fortune 1000 companies’ databases are inaccurateanplete, including
bad product codes and product descriptions, faoltgntory descriptions,
erroneous financial data, incorrect supplier infation, and incorrect
employee data (Gartner, 2007).

Think of all the times you‘ve received several pgof the same direct mail
advertising on the same day. This is very likelg tkesult of having your
name maintained multiple times in a database. Yaume may have been
misspelled or you used your middle initial on orezasion and not on
another or the information was initially enteredaa paper form and not
scanned properly into the system. Because of thesmsistencies, the
database would treat you as different people.

If a database is properly designed and enterpride-wdata standards
established, duplicate or inconsistent data elesnshbuld be minimal.
Most data quality problems, however, such as miespaames, transposed
numbers, or incorrect or missing codes, stem froore during data input.

The incidence of such errors is rising as compamiege their businesses to

the Web and allow customers and suppliers to etdgéa into their Web
sites that directly update internal systems.
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Before a new database is in place, organizatioed teeidentify and correct
their faulty data and establish better routines dditing data once their
database is in operation. Analysis of data qualitgn begins with alata
quality audit, which is a structured survey of the accuracy &wel of
completeness of the data in an information syst@ata quality audits can
be performed by surveying entire data files, sungyamples from data
files, or surveying end users for their perceptiafisdata quality.Data
cleansing, also known asdata scrubbing, consists of activities for
detecting and correcting data in a database tlatnaorrect, incomplete,
improperly formatted, or redundant. Data cleansingonly corrects errors
but also enforces consistency among differentciedsta that originated in
separate information systems. Specialized datarsleg software is
available to automatically survey data files, cotrerrors in the data, and
integrate the data in a consistent company-widedbr

Data quality problems are not just business probleihey also pose
serious problems for individuals, affecting theimahcial condition and
even their jobs.

3.4 Database Features and Data Management

A database is a collection of related data staneshe place with minimum

redundancy. Most business applications record #ne td day business
transactions through these databases. There aceivalatabases available
for accessing and storing data like RDBMS, NoSQMLX etc.

I. The relational database management system (RDBMf8ehuses
tables to store data, and it is the most commomsgdudatabase
model.

il. The data is queried using structured query lang(ags.).

ii. Records in a relational database table are uniqdehtified using a
primary key which should be unique for each record.

iv. A primary key that appears in another table isechl foreign key.
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Name )
3SN Bgneflls
Health_Care View
Employee_ID
Name ]
SSN
Pasition
Date_Hired
0 Name
i SSN Payroll
Gross_Pay View
Human Resources Net_Pay
Database
Fig 9.1: Human Resource Database with Mufile Views

A single human resources database provides mafeyetit views of data,
depending on the information requirements of ther.ulustrated here are
two possible views, one of interest to a benefgecalist and one of
interest to a member of the company’s payroll depant.

A relational database system can either be stanealoclient-server based.
The standalone databaseloes not support multiple users at the same time.
Examples of standalone database systems include:

o Microsoft Access
SQLlIte
o MicrosoftSQL Server Compact

SUPPLIER Columns (Attributes, Fields)
Supplier_Number | Supplier_Name Supplier_Street Supplier_City | Supplier_State SM}@J
8259 | CBM Inc. 74 5th Avenue Dayton OH 45220
8261 B. R. Molds 1277 Gandolly Street Cleveland OH ) iﬂ :;oev::zrds,
8263 | Jackson Composites | 8233 Micklin Street Lexington KY £ Tuptes)
8444 | Bryant Corporation 4315 Mill Drive Rochester NY
Key Field
(Primary Key)
PART
Part_Number | Part Name Unit_Price | Supplier Number
137 | Door latch 22.00 8259 ol ]
145 | Side mirror 12.00 8444 7@[\
150 | Door molding 6.00 szez | I 1
152 | Door lock 31.00 8250 o
155 [ Compressor 54.00 8281 [l | ‘
178 | Door handle 10.00 ezse | DI

Primary Key Foreign Key

Fig.9.2: A Typical Relational Table
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A relational database organizes data in the formwofdimensional tables.
lllustrated here are tables for the entities SUBER_Bnd PART showing
how they represent each entity and its attribu8sgplier Number is a
primary key for the SUPPLIER table and a foreigg fax the PART table.

A client-server databasecan support more than one user at a time. The
database engine is usually installed on a servapater and users connect
to it from remote workstations. Examples of clisetver databases systems
include

MySQL
_MicrosoftSQL Server

Oracle

PostgreSQL

Another type of database that is now gaining pajiyles NoSQL database.
They are non-relational and are used to handleelagounts of data
without slowing down the performance of the syst€&bompanies that
handle large amounts of data such as Facebook,|&odmazon, etc. use
NoSQL database.

Examples of NoSQL databases include

CouchDB

Oracle NoSQL database
MongoDB

Neo4J

Database designing is concerned with understanithegiata storage and
retrieval requirements of an organization and dgyvap detailed data
models of the database. See unit 13 for more dismuen database design.

3.5 Data Base Management Systems (DBMS)

DBMS is a complex software system which construetspands and
maintains the database. This is a set afgnams designed to help
utilize information in database.

Functions (Uses) of DBMS

I. It provides a method of organizing data in a fikeusture that
minimizes duplication.

il. It serves as the link between the file, the compued the
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Vil.
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Fig. 9.
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information users.

The DBMS allocate storage to data.

It maintains indices so that any required data lbanretrieved and
so that separate items of data in the dbase carobs- referenced.
DBMS establishes provisions for adding, deleting apdating the
records in the database.

It provides an interface with user programs. Paotg may be
written in a number of different programming langes. The
programmer need not be familiar with the structofethe base
because the data his requires is retrieved by Bld &

DBMS provides facilities for different types ofdilprocessing.

It can process a complete file; process requiradrds, retrieve
individual records, retrieve related records olated data within
records.

It provides security for the data in the base. isTiunction
includes protecting data against unauthorized a¢ccgfeguarding
data against corruption and providing recovang restart
facilities after a hardware or software failure.

DBMS keeps statistics of the use made of the uathe base.
This allows redundant data to be removed. It alkows data,
which is frequently used to be kept in a readilgessible form so
that time is saved.

External Data Internal Data
FPersonnel
Database
| Data Capture Programs | /’ﬁ
New Date / ]

Selected DBMS

Stored Data -
Marketing
Database

Access and Processmg
Programs

Query Repor[s Decision Outc.orne:.
Responses Expert-System Advice

3: A Typical DBMS
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The DBMS here sits at the heart of the data pracgset up.

Data Base Administrator (DBA)

DBA is the supervisor, librarian and custodian aladabase. Database is
so important that a special manager is appointeteimes with a staff. A
DBA must have a sound knowledge of the structurehef database and
of the DBMS. He must be conversant with the orgation, it systems,
and the information needs of the managers. Histiome include:

" He is responsible for ensuring that the data m llhse meets the
information needs of the organization.
. He ensures that the facilities for retng data and for

structuring reports are appropriate toe tmeeds of the
organization.

" He keeps the data dictionary; and manuals forsudescribing the
facilities the database offers and how to makeofiskeose facilities.
" He supervises the addition of new data. He dmisvith the

managers who use the data and the systems anadysis
programmers who develop the systems.

. Security of the database is also the responlsipiof
the Administrator and in future, requirements ovacy.

" The Administrator is also responsible for periodjgpraisal of the
data held in the base to ensure that it is comp#eteurate and not
duplicated.

3.6  Definition of Terms

DDL: A Data Description Language is used to create @ngé the
database. It defines the physical characteristicghe data, such as
alphabetic of numeric, and describes the relatipngietween the data
elements and the application programs. It is usespécify the data in the
base.

DML: A Data Manipulation Language lists the instructiosigch as
DELETE or FIND. It is used by application progran® access the
database. DML is used to access the data.

DD: A Data Dictionary is a centralized inventory of tHata elements
stored in the database. It _idataabout data‘’. It is used to organize that
data when the database is created. It is alsotosetintain the database
and keep track of the location of each data elesneithin the database.
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Non-Integrated System: Implies that computer systems are developed
in a piecemeal fashion, and the design team widiraje to capture separate
input information for each individual application.

Integrated System: implies that two or more applications are merged in
one single application, with one set of input dafBhe integrated system
extends database to include all information flowss a business and
automates as marecisions as possible to produce comprehensive
management information system. There are sewgpltoaches to
integrated system, some of which are explainedvielo

. Several separate master files might be incorpdratéo one
computer system (e.g. sales, purchases and stwck);

. Several separate files may be draw into singletenafle e.g.
stock record and stock valuation records; or

. Output from one or more systems may provide imgut to

another system e.g. a magnetic tape output fronpéyeoll, stock,
purchases and sales system may provide some ahghbe for
the nominal ledger system.

Integrated system approach makes inefficient useoafputer processing
time and data preparation time.

Data Bank is designed to contain any data that may be redjuijrest
as a librarian has to keep stocks of books, som&hidh may never be
referred to.

Control Problems in a Database

1. Concentration of functions within the dataogassing (DP)
Department.
2. Increased concentration of data associated thgh difficulty of

maintaining adequate backup.

3. Problem of data definitons and data relatigpshifrom the
unlimited access to files in the database system.

Control Measures

1. Physical controls at the terminals.

2. Restriction of access to the database®iyS.

3. Restriction of access to programs by tBMS.

4 File reconstruction techniques and facilitieoovled by DBMS
provide details of transactions processed in jduoran.
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5. Restricted access to the data dictionary, vhoontains data
definitions and data relationships.

3.7 Data Mining

Traditional database queries answer such quesdagiisw many units of
product number 2103 were shipped in February 2010RAP, or
multidimensional analysis, supports much more cempiequests for
information, such asCompare sales of product 2103 relative to plan by
quarter and sales region for the past tearsl With OLAP and query-
oriented data analysis, users need to have a geadabout the information
for which they are looking.

Data mining is more discovery-driven. Data mining provides gidgs into
corporate data that cannot be obtained with OLAPfihgling hidden
patterns and relationships in large databasesrdading rules from them
to predict future behaviour. The patterns and rudes used to guide
decision making and forecast the effect of thoseisttns. The types of
information obtainable from data mining include asations, sequences,
classifications, clusters, and forecasts.

. Associationsare occurrences linked to a single event. Formt&taa
study of supermarket purchasing patterns mightaletteat, when
corn chips are purchased, a cola drink is purch@Seqeker cent of the
time, but when there is a promotion; cola is puselta85 per cent of
the time. This information helps managers makeebalecisions
because they have learned the profitability ofemtion.

. In sequences events are linked over time. We might find, for
example, that if a house is purchased, a new ezfigr will be
purchased within two weeks 65 percent of the tiame an oven will
be bought within one month of the home purchaspet6ent of the
time.

. Classification recognizes patterns that describe the group tohwhic
an item belongs by examining existing items thavehdeen
classified and by inferring a set of rules. For rapée, businesses
such as credit card or telephone companies woroytaine loss of
steady customers. Classification helps discovechagacteristics of
customers who are likely to leave and can provideodel to help
managers predict who those customers are so thahdimagers can
devise special campaigns to retain such customers.
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. Clustering works in a manner similar to classification when no
groups have yet been defined. A data mining toal de&cover
different groupings within data such as findingiraty groups for
bank cards or partitioning a database into grodpsistomers based
on demographics and types of personal investments.

. Although these applications involve predictiofigiecasting uses
predictions in a different way. It uses a serieexisting values to
forecast what other values will be. For exampleedasting might
find patterns in data to help managers estimatefuhae value of
continuous variables, such as sales figures.

These systems perform high-level analyses of petter trends, but they

can also drill down to provide more detail whendexk There are data
mining

Projected

Actual Q

Nuts

PRODUCT Bolts

Washers

Screws

Central

REGION

Fig. 9.1: Multidimensional Data Model

The view that is showing is product versus reglbgou rotate the cube 90
degrees, the face will show product versus actudlpojected sales. If you
rotate the cube 90 degrees again, you will seeomegersus actual and
projected sales. Other views are possible.
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One popular use for data mining is to provide dedaanalyses of patterns
in customer data for one-to-one marketing campaigngor identifying
profitable customers.

Predictive analytics use data mining techniques, historical data, and
assumptions about future conditions to predict outes of events, such as
the probability a customer will respond to an offerpurchase a specific
product. For example, the U.S. division of The B&hop International Plc
used predictive analytics with its database oflogtaNeb, and retail store
customers to identify customers who were more Yikel make catalog
purchases. That information helped the companydhaiiimore precise and
targeted mailing list for its catalogs, improvirgetresponse rate for catalog
mailings and catalog revenues.

3.8 Data Warehouses

Suppose you want concise, reliable information almurent operations,
trends, and changes across the entire companyulfwarked in a large
company, obtaining this might be difficult becaudata are often
maintained in separate systems, such as sales, famtuming, or
accounting. Some of the data you need might bedfonirthe sales system
and other pieces in the manufacturing system. Marnjyese systems are
older legacy systems that use out-dated data memageechnologies or
file systems where information is difficult for useto access. You might
have to spend an inordinate amount of time locadimg) gathering the data
you need, or you would be forced to make your decidased on
incomplete knowledge. If you want information abdrgnds, you might
also have trouble finding data about past eventsis®e most firms only
make their current data immediately available. Ded@ehousing addresses
these problems.

What Is a Data Warehouse?

A data warehouseis a database that stores current and historidal afa
potential interest to decision makers throughoat tompany. The data
originate in many core operational transactioneyst such as systems for
sales, customer accounts, and manufacturing, arydimstude data from
Web site transactions. The data warehouse conssdicend standardizes
information from different operational databaseshsd the information can
be used across the enterprise for management anah decision making.

Figure 9.2 illustrates how a data warehouse wofke data warehouse

makes the data available for anyone to accesseedgebut it cannot be
altered. A data warehouse system also providesngeraf ad hoc and
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standardized query tools, analytical tools, anglgiGal reporting facilities.

Many firms use intranet portals to make the dataeh@use information
widely available throughout the firm.

( Operational
Data
Customer
Data
INTERNAL
DATA ) _
SOURCES v N V.
Manufacturing ~ Extract : Data / Data
Data ' EEd and Ware- < ( Access and
. Transform house % Analysis
* Queries and
Historical reports
Data 1 * OLAP
\_ » Data mining
Information
EXTERNAL External Directory
DATA Data
SOURCES

Fig.6.12:  Components of a Data warehouse

The data warehouse extracts current and histodes from multiple
operational systems inside the organization. Tlieda are combined with
data from external sources and reorganized inen&ral database designed
for management reporting and analysis. The infaonadirectory provides
users with information about the data availablthamwarehouse.

3.9 Telecommunication Systems and Networks

Telecommunication is the exchange of informatiorerolong distances.
Telecommunication uses transmitters and receiveos facilitate
communication. Signals can be sent via physicalesabr the sent via a
wireless network.

A telecommunication network refers to multiple samtters and receivers
exchanging data. The internet is an example ofgelé&elecommunication
network. Wide Area Networks (WANSs), telephone comination
networks, etc. are all examples of telecommunicatietworks.
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Networking devices are wused to link computers andhero
telecommunication devices together. The deviced tsereate a network
depend on the type of network work that you wawt. €&ample, a wired
Local Area Networks (LANs) will require a networkvisch and RJ-45
cables.

A network router is used to facilitate communicatlzetween two or more
networks. A wireless router is used to provide igge access points. A
wireless access point is used to connect an etectdevice i.e. computer,
smartphones, etc. to a computer network

3.10 Data Structures and Algorithms

Think of a business such as Facebook. Every matittnis of users submit
data to Facebook. Facebook, in turn, uses thistdatacurately select posts
which are relevant to the user and make friendgyestgons which are
almost 100% accurate every time.

Data structures and algorithms are an efficient wéyorganizing and
managing data, especially large datasets. Datetstas usually refer to the
way the data is stored.

For example, a class is a representation of awedt entity. A customer
class will contain properties i.e. name, accoumiper, address, etc. and
methods i.e. make a purchase, make a payment, etc.

The following image illustrates the concept of assl;

Customer

+name
+account_number
+address

+purchase()
+payment()

Other examples of data structures include arramyrds, sets and graphs.
An algorithm refers to the operations that can éégvmed on the data.

Let's take Amazon as an example. If you have euechased an item on
Amazon or browsed through the catalogues, Amazdmegiommend other
items that you might be interested in. Amazon Us&®rical data to predict
other items that you might also be interested in.
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SELF-ASSESSMENT EXERCISE

What are the consequences of an organization nondian information
policy?

4.0 CONCLUSION

Managing data resources is an essential routirtagtzarried out routinely
with an established policy by any organization vatkiable and proactive
information system in place. Data are being geedrhourly, daily and
monthly in volumes and hence, its management isras issue for the
organization.

5.0 SUMMARY

This unit is a review of key concepts in data mamagnt in organizations
which include the followings: importance of estahlng an information
policy, data mining, and use of data warehouse.

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the problems of managing data ressurce traditional

file environment and how are they solved by a dadalbmanagement

system?

List and describe the problems of the tradéldite environment.

Define a database and a database managenséginsgnd describe

how it solves the problems of a traditional fileveanment.

4. Why are information policy, data administraticand data quality
assurance essential for managing the firm‘s da@urees?

5. Describe the roles of information policy andadatiministration in
information management.

6. Define data mining, describing how it diffdrem OLAP and the
types of information it provides.

wn
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1.0 INTRODUCTION

In this unit we review computer programmit@nguages in general
but with special focus on high level programmiagduages.

2.0 OBJECTIVES

At the end of this unit, you should be able to:cdss computer
programming languages.

3.0 MAIN CONTENT

3.1 What is Computer Programming?

Computer programming is the act of writing a proagrahich the computer
can execute to produce the desired result. A coenpprogram is the
sequence of simple instructions or statementswvitiich a given problem is
reduced and that which is in a form the computen cederstand.
Embedded in a program is the logic of the problerbd solved and it is in
fact, this logic that is expressed in simple corapuxecutable statement.

In effect the computer does not produce the logither; it follows the
logic supplied by programmer. Programming d@eds a great deal of
planning, creativity and logical reasoning. Depagdon the complexity
of the problem to be solved, programming can b&qhallenging.
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3.1.1 Computer Programming Languages

A set of notations used for communication is cablethnguage. Spoken
languages are said to be ambiguous while compateguages are said
to be unambiguous because each statement has @eumepning. The
two main classes of computer languages are call@ddvel language and
high level language.

Low level language A low level language is either a machine languag
as assembly language.

Machine language In Theory we could write our programs using
machine code but this would be quite a laborioles@ge. Remember that
machine code is made up of ones and zeroes; gefitarg all right is not
easy.

It is a programming language composed primarilynafneric instructions,
i.e. it is defined by the operation codes and fdrofathe machine
instructions of the computer. It is a languagedenaip of strings of
binary digits specific to a particular make and elodf computer. A
machine instruction contains two bapérts:

I. Operations to be performed, e.g. add, subtractjphyletc.
il. One or more operands and the memory address wherdatta to
be operated upon is located.

The operation is identified by a numeric code chlibe operation or

operands e.g. an instruction to add the contents memory address to a
register. The operation code is the numeric codéhle addition operation

and the operands are simply, numbers indicatingriemory, address and
the address of a register.

Since the computer deals with only binary numbemachine language
instructions must be expressed numerically, uswegligits O and 1.

Machine language cannot be changed by the programms.interpretation
of a machine language program is a direct functdnthe computer
hardware, the circuitry of the computer determirthe rules of the
language.
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Disadvantages of Machine Language

. Programming in machine language is a difficult atetlious
task.

. It is subject to much human error

" It is machine dependent

Assembly Language

Slightly less difficult to use is assembly languagéhis is written by using
mnemonic codes, each of which corresponds diretdlya machine

language instructione.g. Using a 6502 processoa aomputer (such as
the BBC Microcomputer or the APPLE) the instruction

LDA #3

Means load the number 3 into the accumulator. th&tahan assigning a
particular memory addresses to an operand, thergmoger gives a
symbolic name to a location and labels the locdbpthat name.

Assembly language instructions are translated maghine language by a
program called an assembler. Writing in assentbhguage does have
some advantages over using most of the other lgeguthat we will be
discussing below. It gives us very detailed cdnikeer precisely what the
computer does. We can therefore write efficiemigpams which will run
quickly and which occupy relatively small amounté space in the
computer's memory. However, assembly languaggrpros have some
disadvantages:

I. They are quite difficult to write and harder to regalthough not
as difficult as machine code).

il. They cannot easily be moved from one computer tothem as
different microprocessor use different assemblyleges, thus the
entire program must be re-written if it is to beedsin another
computer.

ii. An assembly language program is more difficult tadify,
because it is written in a language that is haidterpret.

iv. ~ The logical steps to solve the problem are buriedmass of
machine instructions.

For these reasons it is often more convenient iteyrograms in a high-
level language.
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High-level Languages

In gen

eral, high-level languages use words and sisrib ways which are

similar to those in which they are normally usedhwmnan beings, rather
than using the somewhat cryptic mnemonic codes usedassembly
languages.

Advantages of High-level Languages

The programmer is free to concentrate on problemtisn instead
of the internal operations of the computer.

Less time is required for writing the program.

Program logic is easier to trace.

Program revision is easier

High-level languages are much easier to learrynderstand, and
to use.

Major high-level languages are available on tmasmputers
and so it is relatively easy to move a program frome kind of
machine to another.

Because they are machine-independent, a progratierwion one
computer can easily be run on another computer.

We now turn to a discussion of individual high-leleanguages. We will
not attempt to describe the details of how to usemt (except for

FORT
books

RAN); these can be found in the manufactum@suals or in other
on particular languages. Instead, we wilipsy attempt to give

an idea of the purposes for which the languagesuaesl and of their
general nature. The languages we will

discuss are:

- BASIC PASCAL FORTRAN

- ALGOL COBOL LISF

- LOGO FORTH PROLOG

- APL JAVA ADA

- C++ PHP C_Sharp(C#)

- C

There are, of course, many others, some of whia dasigned for

specialized applications. However, those listedvabshould give some

idea o

f the variety of languages available.
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BASIC: (an acronym for Beginner's All-purpose Symbolic tiastion
Code) is a family of general-purpose, high-levadgramming languages
whose design philosophy emphasizes ease of u@6i, John G. Kemeny
and Thomas E. Kurtz designed the original BASIQyleage at Dartmouth
College in New Hampshire, United States. They weamteenable students
in fields other than science and mathematics tocosaputers. At the time,
nearly all use of computers required writing custsoftware, which was
something only scientists and mathematicians tetméxhrn.

Versions of BASIC became widespread on microcompuie the mid-
1970s and 1980s. Microcomputers usually shippet BASIC, often in
the machine's firmware. Having an easy-to-learmuage on these early
personal computers allowed small business ownemsfegsionals,
hobbyists, and consultants to develop custom soétwa computers they
could afford.[original research?] In the 2010s, B@Svas popular in many
computing dialects and in new languages influenogdBASIC, such as
Microsoft's Visual Basic.

PASCAL: is an imperative and procedural programming languadich
Niklaus Wirth designed in 1968—-69 and published18v0, as a small,
efficient language intended to encourage good progring practices using
structured programming and data structuring.

A derivative known as Object Pascal designed foljeahkoriented
programming was developed in 1985, later developsi Delphi.
PASCAL is the main rival to BASIC as a language toose starting to
learn computer programming. For once, the letietheé name do not stand

for anything; the language is named after Blaissc&la the 19] century
French Mathematician whose achievements includedirikention of a
calculating machine. PASCAL is intended to avoid fiotential untidiness
of BASIC programs, and to bring out the logicalusture of a program
much more clearly. To take just one example, &lthe variables in a
PASCAL program have to be declared at the beginafrtge program. In
BASIC, new variables can be introduced at any painthe program.
Because of this greater discipline, PASCAL progrdersl to be slightly
more difficult to write than BASIC programs, butetke is less danger of
writing a poorly organized program in PASCAL. Ths particularly
important when the program is a fairly long one.

FORTRAN: (/'forrtreen/; formerly FORTRAN, derived from "Formula

Translation") is a general-purpose, imperative pgogning language that
is especially suited to numeric computation ancderdgdic computing.
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Originally developed by IBM in the 1950s for scifintand engineering
applications, Fortran came to dominate this areproframming early on
and has been in continuous use for over half aucgm computationally

intensive areas such as numerical weather predjctimite element

analysis, computational fluid dynamics, computadion physics,

crystallography and computational chemistry. laigpopular language for
high-performance computing and is used for progrdras benchmark and
rank the world's fastest supercomputers.

Fortran encompasses a lineage of versions, eaurich evolved to add
extensions to the language while usually retaimampatibility with prior
versions. Successive versions have added suppart sfouctured
programming and processing of character-based (EERTRAN 77),
array programming, modular programming and gengmogramming
(Fortran 90), high performance Fortran (Fortran ,986pject-oriented
programming (Fortran 2003) and concurrent progrargn{irortran 2008).

ALGOL: (short for Algorithmic Language) is a family of ieyative
computer programming languages, originally devetopethe mid-1950s,
which greatly influenced many other languages arab whe standard
method for algorithm description used by the ACM textbooks and
academic sources for more than thirty years.

In the sense that the syntax of most modern larepiag) "Algol-like", it
was arguably the most influential of the four higkel programming
languages with which it was roughly contemporat@RTRAN, Lisp, and
COBOL. It was designed to avoid some of the peexigroblems with
FORTRAN and eventually gave rise to many other g@ogning
languages, including PL/I, Simula, BCPL, B, Pasaat] C.

ALGOL introduced code blocks and the begin...endgp&or delimiting
them. It was also the first language implementingstad function
definitions with lexical scope. Moreover, it wasethirst programming
language which gave detailed attention to formabilaage definition and
through the Algol 60 Report introduced Backus—N#&m, a principal
formal grammar notation for language design.

There were three major specifications, named #fieryear they were first
published:
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. ALGOL 58 — originally proposed to be callgsl| for International
Algebraic Language.

. ALGOL 60 — first implemented as X1 ALGOL 60 mid-1960.
Revised 1963.[5][6]

) ALGOL 68 — introduced new elements including fide arrays,
slices, parallelism, operator identification. Redsl973.[7]

Niklaus Wirth based his own ALGOL-W on ALGOL 60 bet¢ developing
Pascal. ALGOL-W was based on the proposal for thet generation
ALGOL, but the ALGOL 68 committee decided on a dasihat was more
complex and advanced, rather than a cleaned, sietpALGOL 60.

ALGOL 68 is substantially different from ALGOL 60nd was not well
received, so that in general "Algol" means ALGOL& @ dialects thereof.

COBOL: (/'kovbpl/, an acronym for common business-oriented langhag
is a compiled English-like computer programmingglaage designed for
business use. It is imperative, procedural anda;es002, object-oriented.
COBOL is primarily used in business, finance, addmistrative systems
for companies and governments. COBOL is still wydeted in legacy
applications deployed on mainframe computers, sagharge-scale batch
and transaction processing jobs. But due to itéirdeg popularity and the
retirement of experienced COBOL programmers, prograare being
migrated to new platforms, rewritten in modern laages or replaced with
software packages. Most programming in COBOL is npwely to
maintain existing applications.

COBOL was designed in 1959 by CODASYL and was pdrdsed on
previous programming language design work by Gtdapper, commonly
referred to as "the (grand)mother of COBOL". It waeated as part of a
US Department of Defense effort to create a pataptogramming
language for data processing. Intended as a stpggapDepartment of
Defense promptly forced computer manufacturersawige it, resulting in
its widespread adoption. It was standardized in8186d has since been
revised four times. Expansions include supportsfouctured and object-
oriented programming. The current standard is IE0O/1989:2014.

COBOL has an English-like syntax, which was designe be self-
documenting and highly readable. However, it i9oeee and uses over 300
reserved words. In contrast with modern, succingttax like y = Xx;,
COBOL has a more English-like
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syntax (in this case, MOVE x TO y). COBOL code glitsinto four
divisions (identification, environment, data andgrdure) containing a
rigid hierarchy of sections, paragraphs and seetentacking a large
standard library, the standard specifies 43 statésn87 functions and just
one class.

Academic computer scientists were generally unéstied in business
applications when COBOL was created and were naiwed in its design;
it was (effectively) designed from the ground upasomputer language for
business, with an emphasis on inputs and outpuiss& only data types
were numbers and strings of text. COBOL has beiénized throughout its
life, however, for its verbosity, design processd gooor support for
structured programming, which resulted in  monatithi and
incomprehensible programs.

LISP: (historically, LISP) is a family of computer pn@gnming languages
with a long history and a distinctive, fully parkasized prefix notation.
Originally specified in 1958, Lisp is the secondadt high-level
programming language in widespread use today. BOIRTRAN is older
by one year. Lisp has changed since its early days,many dialects have
existed over its history. Today, the best known egahpurpose Lisp
dialects are Common Lisp and Scheme.

Lisp was originally created as a practical mathé&ahtnotation for
computer programs, influenced by the notation afnkb Church's lambda
calculus. It quickly became the favoured prograngmilanguage for
artificial intelligence (Al) research. As one ofetlrearliest programming
languages, Lisp pioneered many ideas in computensg, including tree
data structures, automatic storage management, ndynatyping,
conditionals, higher-order functions, recursiore self-hosting compiler,
and the read—eval—print loop.

The name LISP derives from "LISt Processor". LinKistis are one of
Lisp's major data structures, and Lisp source gsdmade of lists. Thus,
Lisp programs can manipulate source code as asttatgure, giving rise to
the macro systems that allow programmers to create syntax or new
domain-specific languages embedded in Lisp.

The interchangeability of code and data gives ltsmstantly recognizable
syntax. All program code is written as s-expressjar parenthesized lists.
A function call or syntactic form is written as igtlwith the function or
operator's name first, and the arguments followfaginstance, a function f
that takes three arguments would be called ag{f arg2 arg3).
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LOGO: is an educational programming language, designeti9év by
Wally Feurzeig, Seymour Papert and Cynthia Solonibago” is not an
acronym. It was derived from the Greek logos megmword or "thought"
by Feurzeig, to distinguish itself from other pragiming languages that
were primarily numbers, not graphics or logic, ntes.

A general-purpose language, Logo is widely known ife use of turtle

graphics, in which commands for movement and drgwiroduced line

graphics either on screen or with a small robdeda turtle. The language
was conceived to teach concepts of programmindecklo Lisp and only

later to enable what Papert called "body-syntorsasoning”, where

students could understand, predict and reason dbeutrtle's motion by

imagining what they would do if they were the terrfThere are substantial
differences among the many dialects of Logo, amdsituation is confused
by the regular appearance of turtle-graphics progréhat call themselves
Logo.

Logo is a multi-paradigm adaptation and dialectLedp, a functional
programming language. There is no standard LogblJ@&BLogo has the
best facilities for handling lists, files, I/O, amelcursion in scripts, and can
be used to teach all computer science conceptslCGaBerkeley lecturer
Brian Harvey did in his Computer Science Logo Stgilegy.

Logo is usually an interpreted language, althoubkrd have been
developed compiled Logo dialects (such as Lhogliblamgo). Logo is not
case-sensitive but retains the case used for fangat

FORTH: Forth is an imperative stack-based computer program
language and environment originally designed byréed'Chuck” Moore.
Language features include structured programmaftgation (the ability to
modify the program structure during program exesyti concatenative
programming (functions are composed with juxtapms)tand extensibility
(the programmer can create new commands). Althowglan acronym, the
language's name is sometimes spelled with all @lafgtters as FORTH,
following the customary usage during its earlierarnge A procedural
programming language without type checking, For@mtires both
interactive execution of commands (making it suéas a shell for systems
that lack a more formal operating system) and thdity to compile
sequences of commands for later execution. Som# Foaplementations
(usually early versions or those written to be exiely portable) compile
threaded code, but many implementations today gémeoptimized
machine code like other language compilers.
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Forth is used in the Open Firmware boot loadespiace applications, such
as the Philae spacecraft and other embedded systdnth involve
interaction with hardware. The bestselling 1986 Dfage Starflight, from
Electronic Arts, was written with a custom FortlneTfree software Gforth
implementation is actively maintained, as are ssverzommercially
supported systems.

PROLOG: is a general-purpose logic programming languagecéased
with artificial intelligence and computational linigtics.

Prolog has its roots in first-order logic, a fornkagic, and unlike many
other programming languages, Prolog is declarative:program logic is
expressed in terms of relations, represented ass fand rules. A
computation is initiated by running a query overs relations.

The language was first conceived by a group ar@dlaoh Colmerauer in
Marseille, France, in the early 1970s and the fi*sblog system was
developed in 1972 by Colmerauer with Philippe Relss

Prolog was one of the first logic programming laages, and remains the
most popular among such languages today, with akveEee and

commercial implementations available. The langubhge been used for
theorem proving, expert systems, term rewritingyetyinference, and
automated planning, as well as its original intehdield of use, natural
language processing. Modern Prolog environmentp@tighe creation of
graphical user interfaces, as well as adminisieatand networked
applications.

Prolog is well-suited for specific tasks that béngbm rule-based logical
queries such as searching databases, voice cawstéms, and filling
templates.

APL: (named after the book A Programming Language)psogramming
language developed in the 1960s by Kenneth E. dweris central data
type is the multidimensional array. It uses a lai@ege of special graphic
symbols to represent most functions and operaleasling to very concise
code. It has been an important influence on thesidpwment of concept
modelling, spreadsheets, functional programmingd @omputer math
packages. It has also inspired several other pnagrag languages. It is
still used today for certain applications.

ADA: is a structured, statically typed, imperative, wipectrum, and
object- oriented high-level computer programmingglaage, extended from
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Pascal and other languages. It has built-in langsagpport for design-by-
contract, extremely strong typing, explicit conemey, offering tasks,
synchronous message passing, protected objectsicadeterminism. Ada
improves code safety and maintainability by usihg tompiler to find
errors in favor of runtime errors. Ada is an intdronal standard; the
current version (known as Ada 2012) is defined®QMNEC 8652:2012.

Ada was originally designed by a team led by Jeambiah of CII
Honeywell Bull under contract to the United Stallegpartment of Defense
(DoD) from 1977 to

1983 to supersede over 450 programming languagss g the DoD at
that time. Ada was named after Ada Lovelace (18852}, who has been
credited with being the first computer programmer.

C: (I'si/, as in the letter c) is a general-purpose, inparacomputer

programming language, supporting structured proguaug, lexical

variable scope and recursion, while a static typstesn prevents many
unintended operations. By design, C provides cootr that map
efficiently to typical machine instructions, anethfore it has found lasting
use in applications that had formerly been codeédssembly language,
including operating systems, as well as variousliegon software for

computers ranging from supercomputers to embedgsdmss.

C was originally developed by Dennis Ritchie betwd®69 and 1973 at
Bell Labs, and used to re-implement the Unix opegasystem. It has since
become one of the most widely used programminguages of all time,

with C compilers from various vendors available fine majority of

existing computer architectures and operating systeC has been
standardized by the American National Standardsitutes (ANSI) since

1989 (see ANSI C) and subsequently by the IntesnatiOrganization for
Standardization (ISO).

C is an imperative procedural language. It wasghesl to be compiled
using a relatively straightforward compiler, to yide low-level access to
memory, to provide language constructs that majeiefitly to machine
instructions, and to require minimal run-time suppbDespite its low-level
capabilities, the language was designed to enceuragss-platform
programming. A standards-compliant and portablyttemi C program can
be compiled for a very wide variety of computertfolams and operating
systems with few changes to its source code. Thgukage has become
available on a very wide range of platforms, froombedded
microcontrollers to supercomputers.
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(C-Sharp) C# (pronounced as see sharp) is a multi-paradigmramming
language encompassing strong typing, imperativeladsive, functional,
generic, object-oriented (class-based), and compergented
programming disciplines. It was developed by Miofowithin its .NET
initiative and later approved as a standard by E@a@MA-334) and ISO
(ISO/IEC 23270:2006). C# is one of the programmniargguages designed
for the Common Language Infrastructure.

C# is a general-purpose, object-oriented programmianguage. Its
development team is led by Anders Hejlsberg. Thetmecent version is
C# 7.0, which was released in 2017 along with MiStadio 2017.

JAVA: is a general-purpose computer programming languagé is
concurrent, class-based, object-oriented, and fqedlyi designed to have
as few implementation dependencies as possiblés intended to let
application developers "write once, run anywhel®'ORA), meaning that
compiled Java code can run on all platforms thapett Java without the
need for recompilation. Java applications are #8jbic compiled to
bytecode that can run on any Java virtual machindj regardless of
computer architecture. As of 2016, Java is one h&f most popular
programming languages in use, particularly for rthgerver web
applications, with a reported 9 million developedsava was originally
developed by James Gosling at Sun Microsystemscfwhas since been
acquired by Oracle Corporation) and released irbJ#9a core component
of Sun Microsystems' Java platform. The languagevele much of its
syntax from C and C++, but it has fewer low-levatifities than either of
them.

The original and reference implementation Java dlensp virtual
machines, and class libraries were originally redela by Sun under
proprietary licenses. As of May 2007, in compliamdth the specifications
of the Java Community Process, Sun relicensed nodsits Java
technologies under the GNU General Public Licer@thers have also
developed alternative implementations of these ®ghnologies, such as
the GNU Compiler for Java (bytecode compiler), GRldsspath (standard
libraries), and IcedTea-Web (browser plugin forlefs).

The latest version is Java 9, released on Septe2ihe¥017, and is one of
the two versions currently supported for free byacl. Versions earlier
than Java 8 are supported both by Oracle and atbepanies on a
commercial basis.
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PHP: is a server-side scripting language designed goiiyn for web
development but also used as a general-purposeaonagng language.
Originally created by Rasmus Lerdorf in 1994, th&lPP reference
implementation is now produced by The PHP Develognieeam. PHP
originally stood for Personal Home Page, but it ret&nds for the recursive
acronym PHP: Hypertext Preprocessor.

PHP code may be embedded into HTML or HTML5 markupit can be
used in combination with various web template systeweb content
management systems and web frameworks. PHP cadmuadly processed
by a PHP interpreter implemented as a module inwtble server or as a
Common Gateway Interface (CGIl) executable. The wselver software
combines the results of the interpreted and exddak#P code, which may
be any type of data, including images, with theegated web page. PHP
code may also be executed with a command-linefader(CLI) and can be
used to implement standalone graphical applications

The standard PHP interpreter, powered by the Zewying, is free software
released under the PHP License. PHP has been wdeigd and can be
deployed on most web servers on almost every apgraystem and
platform, free of charge.

The PHP language evolved without a written formpédfication or
standard until 2014, leaving the canonical PHPrpmeger as a de facto
standard. Since 2014 work has gone on to createormaf PHP
specification.

PL/1: (Programming Language One, pronounced Abi wan/) is a
procedural, imperative computer programming languatgsigned for
scientific, engineering, business and system prognag uses. It has been
used by various academic, commercial and indusirgdnizations since it
was introduced in the 1960s, and continues to beedyused.

PL/I's main domains are data processing, numetimadputation, scientific
computing, and system programming; it supports rsen, structured
programming, linked data structure handling, fiyedat, floating-point,

complex, character string handling, and bit stir@andling. The language
syntax is English- like and suited for describimgmplex data formats, with
a wide set of functions available to verify and ipafate them.
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(C-plus plus) C++ (pronounced cee plus plusi/ plas phs/) is a general-
purpose programming language. It has imperativgectloriented and
generic programming features, while also providiagjlities for low-level
memory manipulation.

It was designed with a bias toward system prograignaind embedded,
resource- constrained and large systems, with peafoce, efficiency and
flexibility of use as its design highlights. C++shalso been found useful in
many other contexts, with key strengths being safwinfrastructure and
resource-constrained applications, including dgskdpplications, servers
(e.g. e-commerce, web search or SQL servers), anfdrmance-critical

applications (e.g. telephone switches or spacegsipolC++ is a compiled
language, with implementations of it available oany platforms. Many

vendors provide C++ compilers, including the Fredt#are Foundation,

Microsoft, Intel, and IBM.

C++ is standardized by the International Organmafor Standardization
(ISO), with the latest standard version ratified grublished by ISO in
December 2014 as ISO/IEC 14882:2014 (informallyikmas C++14). The
C++ programming language was initially standardized998 as ISO/IEC
14882:1998, which was then amended by the C++@3¥/|EC 14882:2003,
standard. The current C++14 standard supersedss #rel C++11, with
new features and an enlarged standard library. rBefthe initial
standardization in 1998, C++ was developed by BjeBtroustrup at Bell
Labs since 1979, as an extension of the C langasgée wanted an
efficient and flexible language similar to C, whialso provided high-level
features for program organization. The C++17 steth@adue in July 2017,
with the draft largely implemented by some comgilalready, and C++20
is the next planned standard thereafter.

Many other programming languages have been infeegnby C++,
including C#, D, Java, and newer versions of C.

3.2 A Sample Program in FORTRAN 77
Here below is a sample FORTRAN program to comphgeatverage of any

three numbers supplied through the keyboard usmglmes of codes. The
explanation of each line is as stated below.
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C234567

PROGRAM AVE

REAL A,B,C,SUM,AVE READ(*,*) AB,C

SUM = A+B+C AVE = SUM/3.0

WRITE(*,*) ~AVERAGE OF A,B AND C #, AVE
STOP END

Line 1: This is a non-executable statement. ltused to enforce
FORTRAN coding format which says that all programsin
start on Column 7

Line 2: This line is used to give the program mea

Line 3: This line is used to declare all the 5iafales used in the
program as a REAL variable. This helps to avoidatyate
mismatch.

Line 4: This line is used to read the three valioebe stored in the
three variables names in the program (A, B, and C).

Line 5: This line computes the sum of the threkies stored in the
variable names A, B and C; and store the resutanvariable
name SUM

Line 6: This line is used to compute the averathe three values

whose sum had already been computed and storeatriable
SUM previously.

Line 7: This line is used to instruct the FORTRANMmMpiler to
display the average result on the computer screen.

Line 8: This line is used to temporarily termin#te program

Line 9: This line permanently ends the program.

4.0 CONCLUSION

Here, we carry out a brief review of sixteen popetamputer high level
programming languages that are used for develapfiogmation system.

5.0 SUMMARY

This unit is a review of computer programming laages

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss on the following computer programmitagnguage by
highlighting their strengths and weaknesses.

)  COBOL
i) FORTRAN
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UNIT 1 INFORMATION SYSTEMS DEVELOPMENT
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Information System Development Stakeholder
3.1.1 MIS System Analysis and Design
3.1.2 MIS Object Oriented Analysis and Design
3.1.3 MIS System Development Life Cycle
3.2  Stages in System Development
3.3  System Analysis
3.3.1 Analysis Tools
3.4 System Design
3.5 System Implementation
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3.7 Organisation and Method (O&M)
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5.0 Summary
6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

The software is one of the major components of aagament information
system. Some of the software used in a MIS sysseqaifithe shelf. These
include packages such as spreadsheet programbadatapplications, etc.
However, they are times when off the shelf, sofavdoes not meet the
business requirements. The solution to this probisncustom made
software.

This unit will focus on the methodologies, analysisd design used to
develop custom software.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. discuss Information Systems Development Stakeholde

. explain MIS Systems Analysis and Design
> analyse MIS Object oriented analysis and design
>  describe MIS Systems Development Life Cycle (SDLC)
> discuss Waterfall Model, Agile Development and Btyjting
>  enumerate stages in system development

3.0 MAIN CONTENT

3.1 Information Systems Development Stakeholder

A typical information systems development usuallashthree (3)
stakeholders namely:

. Users — Users are the ones who use the system aftersitoban
developed to perform their day to day tasks.

) Project sponsors- this category of the stakeholders is responsible
for the financial aspect of the project and engythmat the project is
completed.

) Developers— this category is usually made up of systems ataly

and programmers. The system analysts are resperisibtollecting
the user requirements and writing system requirésnen

The programmers develop the required system basedhe system
requirements that is developed by the system asalys

The most important stakeholders in a project agsud-or a project to be
accepted as being completed, the users must atespt use it. If the users
do not accept the system, then the project islaréai

3.1.1 MIS Systems Analysis and Design

Systems analysis and design refers to two closddyed disciplinesystem
analysisandsystem design.

) System analysisis concerned with understanding the business
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objectives, goals and developing business procesBkes end
product of systems analysis is systems specificgtio

. System desigruses the output from system analysis as its iffhé.
main objective of system design is to interpret thgstem
requirements into architectural, logical and phgstesigns of how
the information system to be implemented.

3.1.2 MIS Object Oriented Analysis and Design

Object-oriented analysis and design (OOAD) is dioselated to systems
analysis and design. The main difference betwegectbriented analysis
and design (OOAD) and systems analysis and desighat OOAD uses
objects to represent real-world entities.

Object oriented analysis and design uses visualettiog to improve
communication among all stakeholders and produgle-guality products.

An object is a representation of a real-world gnstich as a customer, a
product, an employee, etc. Unified Modelling Langea(UML) is a
general-purpose language used to create visuayrde$or a system (see
section on UML).

3.1.3 MIS Systems Development Life Cycle (SDLC)

The system development life cycle refers to thec@ssing of planning,
creating, testing, and deploying an informationteys The main objective
of system development life cycle is to produce kagiality information
systems that meet or exceed the expectations ofustees within the
stipulated budget and time frame.

SDLC uses a number of development methodologiesadioieve this
objective. The next sections will discuss some lo¢ tmost popular
development methodologies.

Waterfall Model

The waterfall model uses a sequential design mdded. next stage starts
only after the completion of the previous stagee Tinst stage is usually
drawn on the top and the subsequent stages beldvioatie left bottom.
This forms a waterfall like structure, and it's wdéhe name came from.
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Requirements
Analysis

Systems Design
)

tmplementation

‘ Testing ‘

| Deployment ‘

} Maintenance

4

The main objective of the waterfall model is

Planning

Time scheduling

Budgeting and

Implementing an entire system at once

The waterfall model is ideal when the user requaetn are clearly
understood and are not expected to change radaaligg the development
of the information system. The waterfall modeldsal in situations where a
project has a fixed- scope, fixed time frame, ared price.

The biggest challenge of the waterfall model ispdm to change. It is not
easy to incorporate new user requirements.

Agile Development

Agile development is an alternative methodologyttaditional project
management which promotes adaptive planning, evolaty development,
early delivery, continuous improvement, and encgesarapid and flexible
response to change.

A sprint in agile terms is a well-defined task t® &ccomplished within a

given time. Sprint goals and durations are set Iy tustomers and
development team.

All stakeholders must meet in person to get thelldaek on the sprint
before they can move on to the next sprint if any.

Agile methodologies usually follow the agile masife The agile
manifesto is based on the following twelve (12hpiples
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1. Customer satisfaction through early and caometn delivery of
software

2. Welcoming changes in requirements any timi@fproject

3. Frequent releases of working software usuallpa weekly basis

4. Collaboration between business people and laeses when

working on a project

Projects built around motivated and trusteiividuals

Efficient and effective Face-to-face meetings

Progress is measured based on working software

Sustainable development, sponsors, usersgdevelopers should be

able to maintain a constant pace indefinitely

9. Continuous attention to technical excellenced agood design
enhances agility.

10.  Simplicity

11. Self-organizing teams

12. At regular intervals, the team reflects on htawbecome more
effective, then tunes and adjusts its behaviouoraaegly.

© No O

The following diagram illustrates how agile devetmgnt methodologies are
implemented.

Review

) Sprint 1  LAUNCH Sprint 2 Sprint n...

Test | Test ‘

Prototyping

A prototype is a semi-functional simulation modéltlee actual system to
be developed. Prototyping development methodologmske use of
prototypes. Prototypes allow both developers arefsuso get feedback
early.

Prototyping makes it easy for users to specify rthegquirements and
developers understanding the requirements of tlesubecause of the
prototypes. A prototyping methodology stands wdkntifying the basics
system requirements especially the input and odtpuat the system. These
requirements are then used to create a simulatiodehthat users can
interact with and provide feedback. The user feekiba used to enhance
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the prototype and make other important decisiortdh @48 project costing
and feasible time schedules.

The following diagram illustrate the stages of ptgping

Prototyping

==
7 System

Requirements Design

|

- S s . N

Initial Investigation Review Coding  Implementation Maintenance

Testing

3.2 Stages in Systems Development

Introducing computers to organizations involvesieitreplacing existing
manual system with automation or replacing existiognputer systems
with better and more efficient systems. Geneyatliroducing computers
can be likened to construction of an edifice, whgrexpert opinion will be
sought from land surveyor and soil engineer astiheds of the land area
for the purpose intended, architect would be cdathéor suitable design
that suits the owner and conducive to the athae; services of building
engineers or quantity surveyors will be reedito estimate the costs of
the project. After the necessary survey plansaaobitectural designed are
approved and costs estimates ascertained, thenrwdies work can
commence.

During construction, plans are constantly referted ensure that the
objectives are still being met by the quantity &yor. When construction
is completed the quantity surveyor satisfies thet $et objectives have
been achieved. The various stages involved intomigon of an edifice

can be stages and each one with appropriate term.

Similarly introducing computers in an organisatimast follow a definite
pattern for the desired results to be achievedne $tages involved in
development of a new information systems is referas System Life
Cycle. Information systems development involveslying the entire
organisation which may comprise the organizatiomcstire, procedures
and computer systems. It is not likely that a patar expert or
consultant would randomly recommend a new systerhowt going
through the System Life Cycle. However, his effomsay not be
distinctively categorized into stages.
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The computer expert efforts would involve:

investigation and recording of the existingteys
analysis of the recorded facts

design of the new system

implementation and review of the new system

The System Life Cycle
Traditionally, stages involved in System Life Cyclen be categorized and
in the following order:

Preliminary survey or initial study
Feasibility study

Investigation and fact recording
Analysis

Design

Implementation

Review and maintenance

The start of a new system life cycle is normallyesult of some problems
such as failures or limitations of the existingteys causing dissatisfaction
or awareness of modern developments. Whatever rélason it is
management who will initiate the selection of aj@co for preliminary
study or investigation.

Although the detailed study will be done, it is fgént to know
briefly the concept involved in each of the stageset out below:

Preliminary Survey: The purpose of this study is to establish whethe
there is a need for a new system and if so spébédyobjectives of the
system. This study is usually carried out by SteeCommittee which
comprises of the Analyst and/or the data procegdd) manager with the
managers of all the departments concerned.

Feasibility study: The aim of feasibility study is to investigathe
project in sufficient depth to be able to proviadormation which either
justifies the development of the new system or shavhy the project
should not continue. The questions, which thisyaddresses, include:

(@) What are the likely problem areas, which wided special
attention?

(b) What are the likely computer configuratiomgyich would be
suitable?
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(c) What are these configurations likely to caost terms of
money, staff and time to design, to install, td,tesd to run?

The findings of the feasibility study are presentedmanagement in the
form of a report, which will make appropriate regcoandation. If the

report findings are in favour of the project thegnisr management may
decide to move to the next stage.

Investigation and Fact Recording Detailed study is done in this
stage. This study is more detailed and compretertsan the feasibility
study. The purpose of this study is to fully ursdend the existing system
and to identify the basic information requirements.

Analysis:  Full description of the existing systesimd the objectives
of the proposed system should be analyzed to peodpecification of the
users‘ requirements. The Requirements Specificathould be presented
to the management for approval before system dasigembarked upon.
Greater emphasis is placed upon this stage to avoi® expensive and
frustrating errors, which failed to meet requiremseat the design stage.

Design If management concludes that it should go aletida particular
system, or further explore several alternatives,systems analyst will then
prepare several proposals which must be completvémy probable and
possible detail.  The analysis may lead to mangsibte alternative
designs. E.g. combinations of manual and comperelements may be
considered. Once an alternative is selected uhgoge of the design stage
is to work from the requirements specification toodquce System
Specification. The system specification will bdedailed set of documents,
which provide details of all features of the system

Implementation: Implementation involves executing the detail sat

in the system specification. Two particularly im@amt tasks are
programming and staff training. Most computentsys are implemented
on a modular basis, i.e. the overall design systalinbe broken down
into a series of sub-units (modules), each onegb#wroughly tested
before becoming operational. As each module préwdse satisfactory it
will be integrated into developing overall system.

Maintenance and Review Once a system is implemented and in full
operation it is examined to see if it has met thgedtives set out in the
original specification. Unforeseen problems maydch&ebe overcome and
that may involve returning to earlier stages in tlyele to take corrective
action.
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Documentation
Some documentation must accompany all stages icyble. The most
important are:

(a) Feasibility Study Report
(b) Requirements Specification
(c) System Specification

Initial Study

The analyst establishes the need for a new systemita objectives in

this stage. He begins his tasks by choosing acpdati area of study. The
selection process may be carried out by a team epadmental

representatives headed by an experienced managelCl@ef Accountant

(Steering Committee). The initial study reportymacommend that there
is no need to have further and costly investigati®@omputerization may
not be suitable and existing systems may be stiengd or improved
possibly after an O & M (Organisation and Methot)dy.

Steering Committee
Factors which may lead to the Board or Top Managene set up a
Steering Committee and commission a feasibly stsidy

J shortcoming or bottlenecks with the existingteyn

. obsolescence of current data processing equipme

. requirements for increased speed of procesamd) reduction in
costs

J need for an improved information systems

The Steering Committee will normally include remetives of top
management from each department affected by thgegbrand the
committee will be directly responsible to the Boafdirectors.

A typical constitution of the steering committeasists of:

A Senior Manager as Chairman

Managers of the user departments

The Senior member of the DP department

A representative from any organisation (extBrmavolved, e.g.
consultants.
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Functions of the Steering Committee would include:

o giving approval to individual DP projects or apyab for the next
stage of a project to go ahead

. making recommendations to the Board on acduoisitof the
computer

J monitoring and controlling individual projects e.gnonitoring
progress, and actual costs compared with budget

o ensuring that projects are worth their cost it&t ttheir benefits

(financial or otherwise) outweigh their costs

appointment of the Feasibility Study Group

selecting the systems development staff

negotiating with supplies of hardware and safev

assessing the contribution of each projext the long term

corporate objectives of the organisation

. ranking projects in order of priority and assigninesources to
the most important projects first

o taking decisions to deter projects when insigfit resources are
available

Since steering committee has a responsibility ier costs and benefits of
new projects, a senior accountant should ideallgt begular committee.

Feasibility Study

The main objective of a feasibility study is to e&ss the data processing
requirements of the organisation, to investigatd sescommend possible
solutions and to provide management with informaba which a decision

can be based.

Composition of Feasibility Study Team

I. Some members of the team should be drawn from tfeetad
departments.

il. One person with a detailed knowledge of computeid systems
design

ii. At least one person with a detailed knowledge efdhganisation

V. Consultants might be hired to assist the feagjislitidy team.

Objectives (Terms of Reference) of Feasibility Stud
The objectives of feasibility study must be esti#id by the steering
committee with the Board approval for the Systenalfst and his team to
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work upon. These may include to:

reduce staffing/administrative costs

improve accounting procedures

provide a better service for customers/clients

improve cash flows by producing invoices aratesnents of account
early

improve the flow of information for management

J improve stock control, better credit control

. improve the accuracy of information and datdbosiness documents

In order to achieve the designated objectivess nacessary to select the
areas of the business most likely to achieve théctwhave several of the
following characteristics:

Large volumes of data to be processed
High proportion of repetitive operations
Need for speed (to get information fast)
Need for accurate information
Complex processing problems

Contents of Feasibility Study Report

J Outline of present system, listing its proceduiaput, output file,
security features, controls/constraints.

. The basis for reporting back to the steeringrotttee of Board

) The responsibilities of the members of theifabty study team

. The budget, in respect of time, cost and ressuallocated to the
study

. The method of working and contacts within atféelc user
departments

. Outline of proposed system with alternativesnsidered and

proposed preferred solutions

Cost Contribution of Using a computer — Some of #lements of
costs which must be considered include:

) Equipment costs (capital costs/leasing costs)cofmputer and
peripherals

) Initial system supplies (e.g. tapes, disketibbon, papers, etc.).

) Installation costs — new building if (neces3ary

J The computer room (lighting, air-conditionirejg.
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Fact Finding Techniques: the main techniques for gathering facts about a
current system include:

Interviewing: This technique is most widely used and it is thest
productive. During interview facts about what igppaning come to light,
together with the opinions of the interviewee relgag weaknesses in the
system. The personal contacts are importanttimgethe co-operation of
the people involved, and in giving them the feeliaf having made a
substantial contribution towards the design ofikes system. It is vital
to gain the confidence of the individuals conceraédhis stage in order
for all the facts to be gathered.

Questionnaire It serves the time of the interviewer but areficlifit to
design and are generally considered difficult toptete. It is particularly
useful when a little information is required frongeeat number of people.
Moreover, when the study involves many differenbgraphical locations
they may be the only practicable method of gatlgefacts.

Observation: This is best employed in conjunction with othechniques

and carried out after the observer has an undelisgof the procedures
involved. He will be able to spot irregularitieObservation takes into
account details relating to the movement of persband forms, the speed
of operation, working conditions, idle time, numbar staff, bottlenecks

and delays etc.

Inspection: This involves the examination and inspection otuments
regarding number of entries made, their gdnetate, how they are
fled and the effectiveness of the filling system The study of
organisation charts, procedure manuals and ststistan reveal much
useful information about a procedure. However, ase&l study of the
forms currently being used should give the bestiguo current practice
which may, or may not, accord with the originaluggments.

Fact Recording The most useful charting techniques for recording
organizational structures, activities, procedures ffow of data are:

Organizational Chart: This indicates the formal grouping of people into
departments and showing the line functions and lpaopolved.

Activity Chart : It describes the breakdown of the structure départment
by specifying what each person does.
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Procedure Flowchart It shows the flow of information through a sgeci
procedure of projects. It enables the analyst toelasonably sure that he
has covered all aspects of the system. It pregvile basis for writing a
clear and logical report. It is a means of esshliig communication
with the people who will eventually operate thetsgs

3.3 System Analysis

This is an important intermediate stage between egtigation

(feasibility study) and system design. The analysist examine all the
facts he has gathered in order to make a propessisent of the existing
system. He must not include ideas in the new myst&he aim of this
stage is to ensure that all feasible alternativesgentually produced.

Requirement Specification is an important reporddpiced at analysis
stage. The analyst is expected to discuss thereagent specification with
the user. He must use the specification to britigegap between business
user and the technical designer. At the end o$ehdiscussions the
requirements specification should be in an accefoeoh, estimates for
alternative designs should be prepared, and thisidedo proceed with a
particular design can be made.

The present system may be criticized agaihst following principles
of procedures, after which the strengths and wesde® of the system
should be apparent.

Purpose Are the purposes being satisfied? Are they stdcessary?
Could they be achieved in any other way?

Economical Is it economical? Benefits should be relatethe cost of
producing them. Are there more economical methods?

Work flow : Are the work flows satisfactory?
Specialization/Simplification/Standardizatiornt Are the three S's being
practiced? Is the work capable of being carriedbyumachine? Can the
complex procedures be simplified? Are standardtjmex observed?

Flexibility : Is the system flexible? What will be the effeatthe system of
a big increase or decrease in the volumes to li=pses?

Exception principle: Is the principle of exception being observed?

Factors requiring action should be highlighted antdsubmerged in a mass
of routine detail.
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Reliability : How reliable is the procedure? What provisienthere for
such events as staff sickness, machine breakdo@m#d more up to date
equipment be justified?

Form: Is the information being produced in the form tbegited to the
recipient? Is there a need for a hard copy?

Existing: If a change is made, what equipment and othélities currently
being used could be incorporated in the new prasgtu

Continuous Control: What types of errors are occurring? Are the
controls satisfactory? What other types of contcolsld be used?

Time: Is the information being produced in time for miggful action
to be taken?

3.3.1 Analysis Tools

Tools required for the analysis stage include decitables, decision trees
(i.e. traditional methods) Data flow Diagram (DFDpata Dictionary
(DD), Entity Attributes Relationship (EAR) modelStructured English
(i.e. modern methodologies), Unified Modelling laiage (UML).

Modern Structured Methods
The modern techniques useful in fact finding anct fecording are Data
Models and Data Flow Diagrams (DFD).

Data Models is a representation of the propertieshe data within an
existing or proposed system. The entity attribeetationship (EAR or ER)
model is one of the most common and successfubtgbelata model. Its
basic elements are: Entities, Attributes and Relahips, hence the name
EAR model. Its constructs are:

Entity: An entity is anything about which data is to bered. For
example, if the system needs to store data abswbmers or products then
the model would have customer or product entities.

Attributes : The attributes of an entity are those facts wheled to be
stored about the entity. For examples, the aitte® of a customer might
include, the account numbers, name, address, diradit

Relationships These exist between various entities within atew.

For example, there may be a relationship betweenctlstomer and an
order.
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Normalized Data Model A valid data model is one which is normalized
and the process of converting an invalid model mtealid one is called
Normalization.

The aim of normalization is to ensure that each fmonly recorded in
one place so that facts cannot be inconsistentwill also ensure that
the performance of updates cannot produce ammsndly updating one
copy of the fact but not another.

Each occurrence of an entity, for example, eaclvithdal customer, must
be uniquely identifiable by means of a key compgsione or more
attributes. The customer's full name or accourrhiper might serve as a
key, for example, other attributes (non-key atti@sy may be regarded as
facts about what key stands for (e.g. facts abdmeitcistomer). So, given
the key other facts relating to the key can beiobth The process of
normalization ensures that in each entity of timalfmodel every non-key
attribute is a fact about the key, the whole key armthing but the
key(see unit 13 on data modelling for detailed usston on this).

Unified Modeling Language (UML)

The Unified Modelling Language (UML) is a generalspose,
developmental, modelling language in the field oftware engineering,
that is intended to provide a standard way to Viseathe design of a
system.

UML was originally motivated by the desire to stardize the disparate
notational systems and approaches to software riesigeloped by Grady
Booch, Ivar Jacobson and James Rumbaugh at RaBaftaare in 1994—
1995, with further development led by them throa§86.

In 1997 UML was adopted as a standard by the Obfectagement Group
(OMG), and has been managed by this organizati@m swce. In 2005
UML was also published by the International Orgatian for
Standardization (ISO) as an approved ISO stan&nde then the standard
has been periodically revised to cover the laegsron of UML.

UML Design

UML offers a way to visualize a system's architeglfiblueprints in a
diagram (see image), including elements such as:

e any activities (jobs);
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individual components of the system;
o and how they can interact with other software comepds;

e how the system will run;
e how entities interact with others (componetd interfaces);
e external user interface.

Although originally intended for object-oriented sign documentation,
UML has been extended to a larger set of desigmimeatation (as listed
above), and been found useful in many contexts.
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Fig. 11.1:

Hierarchy of UML 2.2 Diagrams, showras a class diagram

The following image shows samples of UML diagramttlare used for
modelling (see figure 11.1,11.2, 11.3,11.4 an&® 1.
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3.4  System Design

The design of the new system will result in theparation of a System
Specification.  This stage would involve a team ahalysts and
programmers, with the approved feasibility report.

Elements of the Design
The design of a new system can be categorized timo following
elements:

Outputs
Inputs

Files
Procedures
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Outputs: It is necessary to consider what is required frihha system

before deciding how to set about producing it. Hmalyst will need to

consider form, types, volumes, and frequenciesepbits and documents.
Choice of output media will also have to be made.

Inputs: Consideration of input will be influence greally the needs of
output, e.g. the necessity for quick response frihe system would
determine the need for an on-line type of input.n€lderation would be
given to:

Data collection methods and validation
Types of input media available
Volumes of input documents

Design of input layouts

Files: File design is linked to input and output. Inggiprocessed against
the files to produce the necessary output. Corgigers involved in
designing files are:

Storage media

Method of file organisation and access
File security

Record layouts

Procedures are the steps which unify the whole process, wHink

everything together to produce the desired outpdthese will involve
both computer and clerical procedures. They waltstvith the origination
of the source document and end with the output wmecd being
distributed. The design of the computer progranfisconstitute a major
task in itself.

Design Factors

The purpose is to meet the set objectives in trguiRements Specification
as agreed at the beginning of the project. In #iesence of
requirements specification then the objectives agecontained in the
system specification.

Following are criteria or issues to be considereddsigning a new system:

Economical The cost and benefits of the new system shoeldampared
with those of the existing system.
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Work Flows: The best work flows must be attained. This udels
methods of transmitting data to and from the compuhe number of runs
required, file organisation, the requirements @énnal check, and the link
with clerical procedures.

Specialization, Simplification and Standardization The analyst should
have the benefits to be derived from the practitehe 3 Ss in mind
throughout the design stage.

Flexibility : This should cover integration of procedures, ofadty of
hardware, peak periods and treatment of exceptions.

Integration of procedures is important as the edin&d nature of computer
processing makes possible the integration of mangqulures carried out
independently under conventional methods.

Modularity of hardware implies that it is importamthen choosing the
hardware to ensure that it is capable of being rded (units added) when
the need arises.

The system can be designed to cope with peak perodessing or
consider the use of bureau service for the unusubibh loads.
Similarly, exceptional items (i.e. those not remgrfrequently) could be
designed into the system.

Exception principle should be incorporated in tlesign of the new system,
so that only deviations from plan are reportedif@nagement’s attention.
E.g. warnings should be given of slow moving stoaksa stock control
system.

Reliability of all the hardware and software mu#t tonsidered. The
analyst must ensure that facilities required floe new system have a
proven record of reliability. Maintenance reguments, the expected life
of the hardware, and the backup facilities mustdiesidered.

Form: Data must be presented to the computer in a imagensible form.
The analyst must consider all the methods of irgnd try to reduce the
steps necessary between origination of data anchptst. If output from
one run is used as the input to another, the ideadium for the
subsequent input should be used. When outputqisiresl in a humanly
legible form, choice of method presentation is imtpiot. Methods
available are visual display, printed copy, graphietc., and the needs of
the person receiving the output will determinwhich one s
appropriate.
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Existing system Consideration must be given to the existing staff
procedures, equipment, forms, etc., in the desigmp new system.

Continuous control: As the majority of steps are carried out autooadly,
there is need for care in internal check. Audiildér must be laid to the
satisfaction of the auditors.

Time: The time requirements of the new system are mapb. Speeds
of equipment, modes of access and processing nethodst be
considered. The length of the processing cycte,the period between
presentation of source data to the computer andptbeuction of output
documents will be subject to strict time constmint

Systems Specification(or Definition or Description) is a complete
documentation of the new system which must be w@odabntinuously
whenever system changes. It is the documentatiora afomputerized
system prepared by analysts which set out compedtures.

Purpose of Systems Specification
Communication: It provides a means of communicatible system
requirement to:

Management or Steering Committee for review @mgroval
Programmers who will write programs for implertation
Operators who will operate the system

Users who will originate input and use output

Record: It provides a record of the system for futureerehce. A

permanent record of the system in detail is necgdsacontrol. It will be

used for evaluations, modification, and traininggmses. It is of particular
importance to have the system well documented asettanalysts who
took part in its design of on to other projects, merhaps change
employment.

Contents of System Specification

. Introduction, showing the name of system, date paeed,
department involved, statement of acceptance etc.

) Objectives with respect to expected benefiss tangible and
intangible.
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) Systems description including procedure chamirratives, flow
charts, decision table, coding, auditing procedetes

J Input specification indicating documents name,
source/origination,  frequency of preparation, layouof
document/screen.

. Output specification showing report name, nof print

lines, report destination draft layout etc.

) File indicating name, medium (i.e. disc, tapekesof records,
record type, security, password etc.

. Equipment with respect to types, classifmati peripherals,
terminal utilization, computer utilization etc.

J System testing including disc checking or dry ri@sting programs
with test data, with live data and comparing result

) Systems changeover or including file conversiod amethods of
changeover such as parallel run, direct changeover.

) Program specification including name, purposert gtaocedures,
processing requirements, error condition, operatoessages,
validation checks etc.

3.5 System Implementation
The implementation activities could be divided into

J Selection of computer
Installation planning
Selection and training of staff
Installation

Programming

System testing

File conversion

System changeover

Selection of computer At this stage, vendors will be invited to tender
for recommended equipment. The feasibility repomd asystem
specification would contain recommendation of eqept to be acquired
and whether the equipment will be bought or leased.
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Installation Planning: What should be done and when should it be
documented in form of implementation plan or prograspecifically
depicting activities chart which illustrate whedtould be done, budgeted
duration, when, by whom, and remarks. As the dgwmeknt and
implementation of a computer project may take @lperiod of time, there

is need for proper plan and time schedule of thimua activities.

In planning, all known facts as regards the orgeios, personnel need,
accommodation, the computer vendors, the softwize enust be taken
into account and analyzed.

The planning tools include network analysis, Gantt chart, Pie Chart,
Histogram, etc. Planning helps to control thejgmbimplementation as
progress will be monitored at each stage to seatiar, its cause and find
remedies.

Selection and training of staff At implementation level, the management
must estimate the staffing need of the differetivdies involved. Some of
the existing staff may have to be retrained to coté the new system.
New staff might be recruited and trained to com@atthe existing staff.
In-house training and/or external training progragar(including overseas)
may be organized for staff. The management shenddire that all persons
involved with the new system are capable of opegati

Installation: Issues to be resolved before installation of catephardware
and software include:

. planned choice of site

choice of building must provide adequatepace for
computer and peripherals

there must be rooms for expansion

restriction of access to the principal usersarhputer

provision of special electricity

ensuring conducive temperature

protection from fire

Programming: Decision to acquire packages or develop prograsnime

house would have been made at design stage. Kapes will be acquired
efforts to get vendors to bid should be in placéheowise proper
procedures for program development should be fatbwnd the program
should be adequately documented.
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System Testing A new system must be thoroughly tested so asvdida
loss of time and money during live running. Tesstigitegy may include:

. Develop Test Plan, Test Data, Expected Result, efar
each of the programs.

) Carry out test on each program module and commasrdt with the
expected result.
J Carry out system testing i.e. testing of themplete system

from first module to the last for all programstirte new system as
well as the procedures required.

) Error should be corrected for another roundl test and
comparison of results.

A program trial log must be maintained by the pamgmer to record
the results and progress of each program durinig¢es

File Conversion Involves transferring the data in one file to tew
filling mode. The activities require for file comaon include —

. ensuring that the original record files areuaate and up to date

) recording the old file data on specially designegut document
usually done by user department staff

J transferring the completed input media into thempoter
media, that is usually done by the computer staff

o using special programs to read the transcribed datl produce the

required files
System Changeover The methods of changeover include: -

Parallel Running: This involves the processing of the current data
both the old and new systems at the same timeheamddross-checking the
results to verify the accuracy of the new system.

The main attraction of a parallel changeover ist e old system is
kept alive until the new system has been suffityeptoved for at least
one system cycle using full data in the real emunent.

Its main disadvantages include the extra cost amal difficulty or

impracticability of user staff having to carry otiteir different clerical
operations for two systems
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in the time available for one and then cross-chexkhe results. The use
of extra staff may not be possible or desirablé, iams very hard to decide
if any extra staff should be put to work on the sydtem or the new.

The choice of parallel changeover should never §eduas an excuse
for bad system testing. The system should hawtengone rigorous
testing before the changeover commences.

Direct changeover Involves a complete replacement of the old system
by the new system in one swift move. This impkesover-night switch
from one system to the other which may result tastaophic results.

It is by its very nature a very hold move and pupgoses a well-organized
and supervised implementation. It also assumestigh system testing
and user training.

This method is normally adopted only when theressifficient similarity
between the systems to make a safe method impeszilslometimes when
the extra staff required to supervise parallel raresnot available.

Before adopting a changeover procedure, the experst have established
complete confidence in the new system and it isewig effect the
changeover at a time when work is slack.

Pilot Operation: Involves the changing over of part of the systeither in
parallel or direct. The parallel pilot can be aédsed as introducing
the new system in piecemeal fashion by phasingrmifft areas of work
gradually. It may be difficult to do this with antegrated system as a
separate entity.

The direct pilot changeover can be described asebat parallel run i.e.
not so much parallel as consecutive. The new sy#efirst run on data
from a previous period and the results checkednagdine known figures
from the original system. This is easier to contin@ln parallel running.

3.6 System Review and Maintenance

After the new system has been installed, it is irfgpd to review and
maintain periodically to see that:

I. It has met and will continue to meet the set oljest
otherwise to take action necessary

il. Any unforeseen problems may be resolved

ii. The system is able to cope with the changing regquents of
business
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In appraising operation of a new system comparisbauld be made
between actual and predicted performance. Theagbshould include:

Computer department staff and organisation
Suitability of equipment and software
Cost/benefit analysis

Internal control

3.7 Organisation and Method (O&M)

This can be defined as the systematic analysisetdct®ed procedural
problems in order to produce alternatives whichl wé more suitable,
technically and economically. It can also be ddbed as
systematic attempt at increasing the efficiencgrobrganisation
by improving procedures, methods and systems conwation and
controls, and organisation structure.

The types of problem which an O & M investigatioil Wwe concerned with
are:

) Getting a job done more efficiency and so naireap

. Rationalizing work i.e. questioning whether worleeds to be
done at all, whether it can at least be done monplg and with
less effort, alternatively trying to establish wiet better use can be
made of existing idle time, by spreading employaeskloads more
evenly their working time.

An O & M study consists of the following stages:
Investigation

Analysis

Design

Implementation and review

Investigation stage include:

o Confirmation of the terms of reference
o Obtaining all the relevant facts
J Recording

Terms of Reference The objectives of the assignment must be
clearly established by management as well as angtints with regards
to areas of investigation.
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The objectives will depend on the length of studyd @he number of
people involved.

If it is the responsibility of management, not bétO & M team, to define
the objectives of a study. These may include:

) Investigate the need for and the best methochetking purchase
invoices.

) Find the most economically method of produ@aggs invoices.

. Suggest alternatives to present stock controlinadde

procurement/accounts payable procedures.

Fact Finding: Aims at finding out exactly, who does the work, what
manner, where, and at what time.

Fact Recording The investigator must formulate a plan for kegpof
notes of facts in order to avoid having a massaiés on all areas, which
will be difficult to examine.  Notes should be died into areas of
investigation or by type of information. Tools flact recording include:
Procedure flow chart

Work or operation chart

Process chart

Movement chart

Analysis stage aim is to make sure that every agperitically examined
and that all feasible alternatives are eventualbgpced.

Design This is the stage of an O & M expert to use hisative
abilities to produce all feasible alternatives.edd will already have been
formed in his mind during the analysis stage anesehcould now be
exhaustively formalized.

The design stage of O & M is similar of those o$teyn analysis. The
difference lies in interpreting the needs of a eystusing conventional
methods rather than computer methods.

Duration: O & M assignments tend to take much less timeoteduct since
they are concerned with manually executed procedle@ving out minor
steps to the discretion of the clerk or supervisdowever, system analysis
takes much time since it involves details builbitite systems specification
from which the final programs will be prepared, ahts can be a very
lengthy process.
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O & M is involved merely with a step in a procedundile system
analysis involves a complete system.

Organizational Changes Systems analysis results in more organisation
changes to gain full benefits from the introducti@i computers.
Organisation disruption is normally on a far lesals as a result of O & M
assignments.

Technical Knowledge Systems analysis specializes in electronic data
processing techniques (i.e. capabilities and limaites of computer). While

O & M personnel specialize in conventional methodlslata processing
(such as adding machines, calculating machinestrefec calculators,
accounting machines (combination of typewritersitagdnachines).

Effect of Mistake: Error in systems, which involved using of compute
can be far reaching than with O & M using convemdiomethods.

Business KnowledgeSystems analyst need a good knowledge of the many
application areas in which they become involvedéoable to recognize
and aid the re-definition of management informatiequirements.

4.0 CONCLUSION

Here we review information system development m#skagies as well as
the stages in system development.

5.0 SUMMARY

Information systems development refers to methayle® and steps
involved in developing a new information systemupgrading an existing
system to meet the evolving user requirements.datshell, a development
methodology has to first identify and understand throblem with the
existing system and find a solution that solvespitzdlem.

The methodology chosen depends on the nature optbject and user
requirements.

) The waterfall model is ideal when the projectn@ expected to
change much
o While methodologies such as Agile, Prototypirg, are ideal when

the project is expected to change during the cooafskevelopment
and the changes have to be incorporated.
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6.0 TUTOR-MARKED ASSIGNMENT

Write short explanatory note on the following:

1. Stages in system development
2. System analysis and design
3. Organization and methods
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UNIT 2 TELECOMMUNICATION AND NETWORK
SYSTEMS

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Data Communication Systems
3.1.1 On-line and Off-line Data Communication
3.1.2 Data Communication hardware and software
3.1.3 Transmission Modes
3.1.4 Classifying Carriers
3.2 Network Systems
3.3  Physical Transmission Media
3.4  Wireless Transmission Media
3.5 Transmission Speed
3.6  The Global Internet
3.7 Internet Addressing and Architecture
3.7.1 The Domain Name System
3.7.2 Internet Architecture and Governance
3.8  Computer Servidéureau
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit deal more with the general principlestelecommunication and
internet technologies.

2.0 OBJECTIVES
At the end of this unit, you would be able to:

discuss data communication systems

discuss Physical and wireless media

explain the global Internet concept

discuss Internet Addressing and Architecture
expain Domain Name System.

ex plain Internet Architecture and Governance.
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3.0 MAIN CONTENT

3.1 Data Communication Systems

If we are stating that a system‘'anline” it means that a computer contains
the correct hardware and software andeszcto a telephone line
so that communication can occur between it atérotomputer users,
electronic mail and on-line databases.

The purpose of data communication (transmissiorihestransfer of data
between CPUs and physically remote devices or teisui To
accomplish this movement of data, hardware andveoét components of
both computer and telecommunications technology aused.
Telecommunication is the technology, primary handyased to establish
a communication link between two or more locations.

Data communication is becoming a feature of more more computer
systems, regardless of their configuration. ribisted data
processing, for example, depends upon the use ada da
communications facilities in order to function. v centralized and
decentralized system frequently use input and dwtpuices positioned at
locations remote from their CPUs and consequentlye udata
communication facilities to connect these remotaas to the computer.

Internet Platforms
Apache
Microsoft IS, .NET

Unix

IT Infrastructure Ecosystem

Consultants and
System Integrators
IBM

EDS

Enterprise Software
Applications
(including middleware)

- SAP

Qracle

Microsoft

BEA

Fig. 12.1: The IT Infrastructure Ecosystem
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There are seven major components that must be icated to provide the
firm with a coherent IT infrastructure. Listed hexee major technologies
and suppliers for each component.

3.1.1 On-Line and Off-Line Data Communication

On-line data communication indicates that commuidoa lines are

connected directly to the computer. Off-line datemmunication, on the
other hand, means that the communication linesnateconnected directly
to the computer. For instance, terminal can bkelil to say, a key-to-
diskette or even magnetic tape unit which is negelit linked to the

computer. Data is transmitted via the data linkhi device at the other
end. Such data is led to the computer eventuallfuch a data
transmission system is called an off-line system.

3.1.2 Data Communication Hardware and Software

A typical communications system consigi§ hardware, terminals,
line multiplexors, modems, communication channaet®emmunication
processors, and one or more computers (one of whaghbe known as the
host).

A modem card for the computer or an acoustic cauple

1. A modem card is a card containing microchips cwhtan be
plugged into the back of the computer. This vadt as the
interface between the computer and the local tele@hsystem.
The card has to plug into the telephone sock€@ommunication is
made by typing in the telephone number you reqine your
computer. For this you need some communicatgofvare.
Examples include Data Talk and Cross Talk.

The term _modem is derived from ‘modulator and
‘demodulator’. As telephone line use analognalg and data
terminals transmit signals in digital form, a deon is necessary
for converting digital signals to analog and viegsa.

2. An acoustic coupler is rather like a telephogeeiver. It plugs
into the computer and sits next to computer. Takephone
receiver is then placed on top of it. To make aonhyou then dial
the number of the service you require.
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If this was all there was to using electronic systewe would all be
doing it. However, there are other technical faxtorkeep in mind such as:

(a)

(b)

(€)

(d)
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Emulation: This term refers to the computer emulating anteal.
That is to say, to be on-line the computer is nogér just a
microcomputer it is also an output and input teahiio the
communications system. It must be sympathetic the
communications system and must therefore emulage ctirrect
protocols for the system to use it.

Baud rate: Part of emulation is the speed with which a sage
can be received and sent. Speed is measured as Baud

Multiplexor :  This is a device which enables a number of data
channels to be accommodated on a single commuwoncétie, for
the purpose of transferring data from the computer.

A multiplexor received data from a number of teraknin the
communication system which transmit and receiveata ct low
speed. The multiplexor batches terminal messageés t@nsmits
them at high speed to the computer. A number whiteals may
share a multiplexor located at a regional officeiragsime sharing
operations. All transmissions are then commuedtato the
computer by a single communication line via a rpldtxor at the
central location. This arrangement reduces the beunof lines
required and saves the cost of leasing telephogs.li

Communication Channels Data channels refer to the equipment
and cable that inter-connect computers and peripher
devices. They act as a supervisor of the flévinformation
between the CPU and the peripheral devices to cosape for
differences in the speed with which the CPU andpperal devices
move information. Communication channels serveyoa$ a
communication medium.

Communications channels are classified accordinghé volume
of data they are capable of transporting. Nareovadb(also known
as baseband), voiceband, and broadband channsisecteely,

carry increasing volumes of data. Small coaxdables and
telegraph lines are examples of narrowband channéihile
telephone lines are good example of....... While tebeyghlines are

good example of voiceband channels, example of diarad
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channels include larger co-axial cables, microwaweuits and
communication satellite channels.

At present, the telephone line is the most commarsigd medium
for transporting data.

(e) Communication Processors: Between the modem and the CPU
there is usually a device called a communicatiomcgssor,
normally, a mini- computer dedicated solely to nging data
communications. They support the operations of @nframe
computer by performing functions which it would etvise be
required to perform itself. The functions incluclede conversions,
editing and verification of data, terminal recogmitand control of
transmission lines.  The mainframe computer is1thble to
devote its time to data processing rather thantdatesmission.

Non-programmable = communications processors are Knows
communications controllers. They are used in &ngpplications where
there is relatively low volume and l&tt variety among
messages.

Programmable communications processors are callednt-énd
processors. It takes care of such functions as agessouting, parity
checking, editing etc.

3.1.3 Transmission Modes
There are three transmission modes, they include:

(a) Simplex
(b)  Full Duplex or Duplex
(c) Half Duplex

A Simplex link only carries data in a single direction, fotaeple we can
only listen to news on a radio but we cannot replyt. A Full Duplex
link carries data in both ways to and fro simulaundy, an example is a
telephone. While &Half Duplex link allows data transmission in both
ways to and fro but not simultaneously. In thigJione could only talk or
listen but cannot do both at the same time; an plais a radio message.
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3.1.4 Classifying Carriers

Carriers are also classified into two namely: 3yooous and
Asynchronous transmissions.

Synchronoustransmissions are associated with high speed tiasgms.
In this mode the activities of the source and desbbn devices are
coordinated.

With Asynchronoustransmission the devices at the source and deastinat
are not coordinated. As a result, extra bits arg along the transmission
to signify the beginning and end of a message tnéted. These extra bits
are called start/stop bits. This mode is more pampwnd it is less
expensive.

3.2  Network Systems

There are many different kinds of networks and wafyslassifying them.
One way of looking at networks is in terms of thg&ographic scope (see
Table 12.1).

Table 12.1: Types of Networks

[ TYPE [ AREA

Local aree network (LAN) Up to 500 meters (half a mile);  anoffice or
floor of a building

Campus aret network Up to 1,000 meters (a mile); a college cempus or
(CAN) corporate facility

Metropolitan aree network A city or metropolitan aree

(MAN)

Wide areenetwork (WAN) A transcontinental or global aree

Local Area Networks

If you work in a business that uses networking, soeiprobably connecting
to other employees and groups via a local area argtwA local area
network (LAN) is designed to connect personal computers and difial
devices within a half-mile or 500-meter radius. LAN/pically connect a
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few computers in a small office, all the computearene building, or all the
computers in several buildings in close proximityANs also are used to
link to long-distance wide area networks (WANSs, aldged later in this
section) and other networks around the world utiegnternet.

Server

The Internet and
Other Networks

Router

Fig. 12.1: Components of a simple computer netwo

lllustrated here is a very simple computer netwodisisting of computers,
a network operating system residing on a dedicséeder computer, cable
(wiring) connecting the devices, network interfazeds (NICs), switches,
and a router

Review Fig. 12.1, which could serve as a modeafsmall LAN that might
be used in an office. One computer is a dedicativork file server,
providing users with access to shared computinguregs in the network,
including software programs and data files.

The server determines who gets access to whatantich sequence. The
router connects the LAN to other networks, whiclhildde the Internet or
another corporate network, so that the LAN can argk information with

networks external to it. The most common LAN opegtsystems are
Windows, Linux, and Novell. Each of these netwoperating systems
supports TCP/IP as their default networking protoco

Digital Analog .
® Telephone line h

i ModonE \/\/\ ® Cable s'gsteml
Computer —I [—| l— ® Wireless media

4

Fig. 12.2 functions of the modem
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A modem is a device that translates digital sigmatis analog form (and
vice versa) so that computers can transmit data avalog networks such
as telephone and cable networks(as previously sigcl).

Ethernet is the dominant LAN standard at the plasietwork level,
specifying the physical medium to carry signalsa@etn computers, access
control rules, and a standardized set of bits usedarry data over the
system. Originally, Ethernet supported a data feanste of 10 megabits
per second (Mbps). Newer versions, such as Fasrigh and Gigabit
Ethernet, support data transfer rates of 100 Minpislagigabits per second
(Gbps), respectively, and are used in network baoéb.

The LAN illustrated in Fig. 12.1 uses a client/ssrarchitecture where the
network operating system resides primarily on @lsirile server, and the
server provides much of the control and resoum@ethe network.

Alternatively, LANS may use a peer-to-peer archiiee. A peer-to-peer
network treats all processors equally and is usathaoly in small
networks with 10 or fewer users. The various compubn the network can
exchange data by direct access and can share @edipglevices without
going through a separate server.

In LANs using the Windows Server family of opergtisystems, the peer-
to-peer architecture is called thvaorkgroup network model, in which a
small group of computers can share resources, asidiles, folders, and
printers, over the network without a dedicated servhe Windowslomain
network model, in contrast, uses a dedicated server to manage th
computers in the network.

Larger LANs have many clients and multiple serven#h) separate servers
for specific services, such as storing and manafijieg and databases (file
servers or database servers), managing printerg garvers), storing and
managing e-mail (mail servers), or storing and rgamaWeb pages (Web
servers).

Sometimes LANs are described in terms of the way tbtomponents are

connected together, or thetopology. There are three major LAN
topologies: star, bus, and ring (see Fig 12.3).
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Star topology Ring topology

Bus topology

Fig.12.3 Network Topols
The three basic network topologies are the sta;, &ud ring.

In astar topology, all devices on the network connect to a single. hu
Figure 12.3 illustrates a simple star topology ihick all network traffic
flows through the hub. In aextended star network, multiple layers of hubs
are organized into a hierarchy.

In a bus topology one station transmits signals, which travel irthbo
directions along a single transmission segment. dAllthe signals are
broadcast in both directions to the entire netwdkkk. machines on the
network receive the same signals, and softwarealiedt on the client
computers enables each client to listen for messaddressed specifically
to it. The bus topology is the most common Ethetogoblogy.

A ring topology connects network components in a closed loop. Messa
pass from computer to computer in only one direcéioound the loop, and
only one station at a time may transmit. The riagotogy is primarily
found in older LANs using Token Ring networking tsedre.

Metropolitan and Wide Area Networks

Wide area networks (WANS) span broad geographical distances—entire
regions, states, continents, or the entire glokdee ost universal and
powerful WAN is the Internet. Computers connectatdNVAN through
public networks, such as the telephone systemigatercable systems, or
through leased lines or satellitesn#etropolitan area network (MAN) is

a network that spans a metropolitan area, usualbitya and its major
suburbs. Its geographic scope falls between a WiAdNaalL AN.
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3.3  Physical Transmission Media

Networks use different kinds of physical transnaesimedia, including

twisted wire, coaxial cable, fiber optics, and naedior wireless

transmission. Each has advantages and limitatdngide range of speeds
is possible for any given medium depending on tfensire and hardware
configuration.

Twisted Wire

Twisted wire consists of strands of copper wire twisted in pamd is an
older type of transmission medium. Many of the ghene systems in
buildings had twisted wires installed for analognoounication, but they
can be used for digital communication as well. aitgh an older physical
transmission medium, the twisted wires used in y@d&ANs, such as
CATS5, can obtain speeds up to 1 Gbps. Twistedqsditing is limited to a
maximum recommended run of 100 meters (328 feet).

Coaxial Cable

Coaxial cable similar to that used for cable television, cotssedf thickly
insulated copper wire that can transmit a largéniwe of data than twisted
wire. Cable was used in early LANs and is stilldiseday for longer (more
than 100 meters) runs in large buildings. Coax@as $peeds up to 1 Ghps.

Fiber Optics and Optical Networks

Fiber-optic cable consists of bound strands of clear glass fiberhdhe
thickness of a human hair. Data are transformealpntses of light, which
are sent through the fiber-optic cable by a lageia® at rates varying from
500 kilobits to several trillion bits per second experimental settings.
Fiber-optic cable is considerably faster, lightexd more durable than wire
media, and is well suited to systems requiringdfers of large volumes of
data. However, fiber-optic cable is more expendiven other physical
transmission media and harder to install.

Until recently, fiber-optic cable had been usednarily for the high-speed
network backbone, which handles the major traflow cellular phone
companies such as Verizon are starting to bringr filmes into the home for
new types of services, such as Verizon's Fiber ©@ervices (FIOS)
Internet service that provides up 50 Mbps downisaekds.

3.4 Wireless Transmission Media

Wireless transmission is based on radio signalvasious frequencies.
There are three kinds of wireless networks useddmputers: microwave,
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cellular, and Wi-Fi.Microwave systems, both terrestrial and celestial,
transmit high frequency radio signals through thasphere and are
widely used for high-volume, long-distance, poiHpibint communication.
Microwave signals follow a straight line and do bend with the curvature
of the earth. Therefore, long-distance terresttr@nsmission systems
require that transmission stations be positionexiaB7 miles apart. Long-
distance transmission is also possible by usingnmomication satellites as
relay stations for microwave signals transmittearfiterrestrial stations.

Communication satellites use microwave transmissiod are typically
used for transmission in large, geographically elisped organizations that
would be difficult to network using cabling mediaterrestrial microwave,
as well as for home Internet service, especiallynal areas.

Cellular systems also use radio waves and a vaoiadifferent protocols to
communicate with radio antennas (towers) placedhimwitadjacent
geographic areas called cells. Communications tnédtesd from acell
phoneto a local cell pass from antenna to antenna—oeadeti—until they
reach their final destination.

Wireless networks are supplanting traditional wineetworks for many
applications and creating new applications, sesyiaad business models.

3.5 Transmission Speed

The total amount of digital information that cantbensmitted through any
telecommunications medium is measured in bits georsd (bps). One
signal change, or cycle, is required to transmé onseveral bits; therefore,
the transmission capacity of each type of telecomoations medium is a
function of its frequency. The number of cycles gecond that can be sent
through that medium is measuredhiertz—one hertz is equal to one cycle
of the medium.

The range of frequencies that can be accommodatedh garticular
telecommunications channel is calledbendwidth. The bandwidth is the
difference between the highest and lowest freqesndhat can be
accommodated on a single channel. The greaterathgerof frequencies,
the greater the bandwidth and the greater the @lantransmission
capacity.
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3.6 The Global Internet

We all use the Internet, and many of us can't dbouit it. It's become an
indispensable personal and business tool. But ekattly is the Internet?
How does it work, and what does Internet technolbgg to offer for
business? Let's look at the most important Intefeatures.

What is the Internet?

The Internet has become the world‘s most extengpivblic communication
system that now rivals the global telephone systereach and range. It's
also the world's largest implementation of clieati®r computing and
internetworking, linking millions of individual nebrks all over the world.
This global network of networks began in the eal§70s as a U.S.
Department of Defense network to link scientistd aniversity professors
around the world.

Most homes and small businesses connect to theéitby subscribing to
an Internet service provider. Amternet service provider (ISP)is a
commercial organization with a permanent connectmthe Internet that
sells temporary connections to retail subscribéiarthLink, NetZero,
AT&T, and Time Warner are ISPs. Individuals alsmmect to the Internet
through their business firms, universities, or aesk centres that have
designated Internet domains.

There are a variety of services for ISP Interneinections. Connecting via
a traditional telephone line and modem, at a spHe86.6 kilobits per
second (Kbps) used to be the most common form whection worldwide,
but it has been largely replaced by broadband admmes. Digital
subscriber line (DSL), cable, satellite Internenhmections, and T lines
provide these broadband services.

Digital subscriber line (DSL) technologies operate over existing telephone
lines to carry voice, data, and video at transmrssates ranging from 385
Kbps all the way up to 9 Mbp€£able Internet connectionsprovided by
cable television vendors use digital cable codiak to deliver high-speed
Internet access to homes and businesses. They roamde high-speed
access to the Internet of up to 15 Mbps. In arehsrevDSL and cable
services are unavailable, it is possible to actlessinternet via satellite,
although some satellite Internet connections héoxees upload speeds than
other broadband services.
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T1 and T3 are international telephone standardsliffital communication.
They are leased, dedicated lines suitable for lesses or government
agencies requiring high-speed guaranteed servioasleT1 lines offer
guaranteed delivery at 1.54 Mbps, and T3 linesraftdivery at 45 Mbps.
The Internet does not provide similar guaranteedice levels, but simply
-best effortl

3.7 Internet Addressing and Architecture

The Internet is based on the TCP/IP networkingquailt suite described
earlier in this chapter. Every computer on therim¢ is assigned a unique
Internet Protocol (IP) address which currently is a 32-bit number
represented by four strings of numbers ranging ffota 255 separated by
periods.

For instance, the IP address of www.microsoft.cam207.46.250.119.
When a user sends a message to another user metiimet, the message is
first decomposed into packets using the TCP proté@xh packet contains
its destination address. The packets are then fsemt the client to the
network server and from there on to as many otleress as necessary to
arrive at a specific computer with a known addreststhe destination
address, the packets are reassembled into thearigessage.

3.7.1 The Domain Name System

Because it would be incredibly difficult for Inteanhusers to remember
strings of 12 numbers, tH@gomain Name System (DNSgonverts domain
names to IP addresses. Themain nameis the English-like name that
corresponds to the unique 32-bit numeric IP addfessach computer
connected to the Internet. DNS servers maintaimtabése containing IP
addresses mapped to their corresponding domain siaffe access a
computer on the Internet, users need only spdsifgamain name.

DNS has a hierarchical structure (see Fig. 12.3)th& top of the DNS
hierarchy is the root domain. The child domainlaf toot is called a top-
level domain, and the child domain of a top-levehin is called is a
second-level domain. Top-level domains are two- dngee-character
names you are familiar with from surfing the Wetr, éxample, .com, .edu,
.gov, and the various country codes such as .c&&mada or .it for Italy.
Second-level domains have two parts, designatitapalevel name and a
second-level name—such as buy.com, nyu.edu, oranaz A host name
at the bottom of the hierarchy designates a sgecifmputer on either the
Internet or a private network.
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The most common domain extensions currently avail@nd officially
approved are shown in the following list. Countrigiso have domain
names such as .uk, .au, and .fr (United Kingdonstralia, and France,
respectively), and there is a new class-wmiternationalized top level
domains that use non-English characters (ICANNQ20h the future, this
list will expand to include many more types of orgations and industries.

.com Commercial organizations/businesses
.edu Educational institutions

.gov U.S. government agencies

.mil U.S. military

.net Network computers

.org Nonprofit organizations and foundations
.biz Business firms

.info Information providers

3.7.2 Internet Architecture and Governance

Internet data traffic is carried over transcontiaérnigh-speed backbone
networks that generally operate today in the raofgés Mbps to 2.5 Gbps.
These trunk lines are typically owned by long-dis&a telephone
companies (callesetwork service providers) or by national governments.
Local connection lines are owned by regional tedeygh and cable
television companies in the United States that eohretail users in homes
and businesses to the Internet. The regional n&snlease access to ISPs,
private companies, and government institutions.

Each organization pays for its own networks andoii local Internet
connection services, a part of which is paid to ltmg-distance trunk line
owners. Individual Internet users pay ISPs for gsheir service, and they
generally pay a flat subscription fee, no mattex mauch or how little they
use the Internet.
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Internet Root Domain

expedia

Third-level domains

sales.google.com Hosts

computeri.sales.google.com

Computert

Fig. 12.3:  The domain name system |

Domain Name System is a hierarchical system witto domain, top-
level domains, second-level domains, and host ctenpat the third level.

No one-owndl the Internet, and it has no formal management. évew
worldwide Internet policies are established by anbar of professional
organizations and government bodies, including Itfiernet Architecture
Board (IAB), which helps define the overall struetwf the Internet; the
Internet Corporation for Assigned Names and NumiEEANN), which
assigns IP addresses; and the World Wide Web Caunso{W3C), which
sets Hypertext Markup Language and other programsiandards for the
Web.

These organizations influence government agencetsyork owners, ISPs,
and software developers with the goal of keepirgyltiternet operating as
efficiently as possible. The Internet must alsofoan to the laws of the
sovereign nation-states in which it operates, a#i a® the technical
infrastructures that exist within the nation-statééhough in the early
years of the Internet and the Web there was vatl liegislative or

executive interference, this situation is changasythe Internet plays a
growing role in the distribution of information arkthowledge, including

content that some find objectionable.
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Computer Service Bureaux

Computer service bureau are third party servbrganisation who
provide electronic data processing (EDP) facilities their customers
claims.

Types of bureau

Independent companies formed to provide spsti@omputing
services

Computer manufacturers and computer vendors

Computer users with spare capacity who hire ouhpder time
when it is not required for their own purposes.

Types of Services provided by Bureau

(a)
(b)
(€)
(d)
(e)

(f)

9

Data Preparation: Transcribing data from sewlccuments into a
machine readable form.

Hiring of Computer Time: The bureau vaghocess the clients' data
on its computer. The client may provide the paogmes but
most bureau offer software packages.

Time Sharing: The client has access toltheeau computer via
telephone lines.

Training: Computer bureau provide all agpef EDP training
Complete Service: Bureau provides comprehensservice
covering system analysis, design, programming enpdeimentation.
Standard packages may be provided.

Consultancy: Bureau company provides advicd assistance on
all types of data processing problems as opposedddmg
everything. Some bureau hire their specialistf staf. analysts,
programmers, to customers.

Software: Designing and developing sofevaackages for clients.

Reasons for using computer service bureau
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To acquire computer experience. Client staff damiliarize
themselves with the type of computer systems tadoglired.

Some companies cannot afford the cost of outrginchase of
their own computer systems. Also, it may be unecacal for
seasonal computer users to procure computer systems



BUS815 MANAGEMENT INFORMATION SYSTEM

Bureau service provides opportunity to evaluatedware and
software, a client is considering to acquire.

Clients can use bureau service to assist with pesdod loads
which its system cannot cope with.

Clients could test software purchased or pegpaon bureau's
machine while awaiting delivery of own computer.

The services of bureau company may be dgodgh purpose
of file conversion either from manual system oonir old

computerized system to a new system.

Clients may require advice on how to go aboitti wetting up EDP
project.

Clients may enter into contract with bureau conyp#m provide

processing time or facilities in the event of thdure of its systems
i.e. bureau machine to serve as back-up or stand-by

Advantages of computer service bureau

Low capital outlay is required.

Bureau’s analysis and programmers provide apieed skills.

New users might acquire the initial computeliskia a bureau.
Bureau's service can be used as standbgase of failure of
in-house computer.

Client can use an up-to-date technology whichxigeeted to be
available with Bureau Company.

Disadvantages of computer service bureaux

Loss of control over work scheduling

Movement of data to and from Bureau Company magtersome
problems.

Problem of security and confidentiality of data naaige.

Services provided by Bureau Company are not reliabBureau
may close down leaving the customer without anyf&ities.
Problems of adequate documentation controls arsdobaudit traits.

Practice Exercise

a.

Name the different types of physical transmissioedia and
compare them in terms of speed and cost.
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b. Define a LAN, and describe its components and tireections of
each component.

C. Name and describe the principal network topologies.

d. How do the Internet and Internet technology world aow do they
support communication and e-business?

e. Define the Internet, describe how it works, and l&xp how it

provides business value.

f. Explain how the Domain Name System (DNS) and IPresking
system work.

g. List and describe the principal Internet services.

40  CONCLUSION

The understanding of the basic telecommunicatiahrtelogies is an
essential ingredient in the appreciation of thehmémal underpinnings
involved in the development of information systermastructures.

5.0 SUMMARY

in this unit we discussed in detail on the follogitelecommunication
concepts

data communication systems
wireless media

internet

Internet Addressing and Architecture
The Domain Name System

Internet Architecture and Governance

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the principal components ofdefemunications networks
and key networking technologies?

2. Describe the features of a simple network dhd network
infrastructure for a large company.

3. Name and describe the principal technologms trends that have
shaped contemporary telecommunications systems.

4. What are the main telecommunications transomssiedia and types

of networks?
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1.0 INTRODUCTION

Data modelling is an important part of databasdgdesihe data model
focuses on what data should be stored in the dsgaleaploring the relation
between data entities. The goal of the data mad&l ensure that all data
object required by the database is accurately septed. It provides the
over-all logical structure (the (“blueprint”) oféhdatabase. In this unit we
take a look at relational data modeling technigaied SQL, a commonly
used data manipulation language.

2.0 OBJECTIVES
At the end of this unit, you would be able to:

. differentiate between physical and conceptual n®deldatabase
design

explain entities, instances, attributes and idemsf

identify relationships in data model

analyse Speaking ERDish and drawing relationships
discuss Structured Query Language(SQL).
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3.0 MAIN CONTENT

3.1 Database Design

Databases are now ubiquitous in any areas wheogmation has to be
stored and processed. Their importance comes frbe \‘alue of
information they store. The most important critef@ them can be
described by two keywords reliability (covering rgasubareas from
robustness to issues related to concurrency angris@cand efficiency
(covering not only data manipulation speed but #lsdlexibility towards
new requirements or the degree to which databapposis application
software development).

Data modelling is the process of capturing the irtgod concepts and rules
that shape a business and depicting them visually diagram

Data models are collections of conceptual toolsdéscribe data, data
relations, data constraints and data semanticsreThee object-based,
record-based and physical data models.

When you are able to recognize and analyze infeomayou can better
understand how things work and potentially makenthieetter. Also,
recognizing and analyzing information helps prevanistakes and
misunderstanding. For a business, this is imporectuse it saves time
and money. Hence, this explains the importancdezirly communicating
and accurately capturing information requiremeotgiesigning a database.

In database design what you have in mind to desigralled-conceptual
modell while the final design is termegbhysical modédl

Business use data to increase sales and/or redstdrcorder to accurately
collect this data, a business must create a camgeptodel of the data it
consider important.

What is a Conceptual Model?

A conceptual model:

I. Captures the functional and informational needs lofisiness

il. Is based on current needs but it may reflect futeeds

ii. Addresses the needs of a business (what is coratlgpigeal), but
does not address its implementation (what is philgipossible)

iv. Is called an-Entity Relationship Modé|

V. Is illustrated using arEntity Relationship Diagran(ERD)

Vi. Is the result of completing the Data Modelling s
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A conceptual model is important to a business beeéu

Describes exactly the information needs ofah&iness

Facilitates discussion

Prevents mistakes and misunderstandings

Forms importardideal systerhdocumentation

Forms a sound basis for physical databasemlesig

Documents the processes (also known asbthginessuled) of the
business

. Takes into account regulations and laws gowgrthis industry

The client‘'s dream (conceptual model) will becomghgsical reality
(physical model).

3.2 Entities, Instances, Attributes, and lIdentiers

Knowing how to organize and classify data makg@®dsible to draw useful
conclusions about seemingly random facts. Our t@ogy-rich world
produces vast quantities of facts in need of stinecand order.

It is important to learn about entities becausey taee the things about
which we store data. For example: A school needddre data about (as a
minimum): STUDENTSs, TEACHERs, COURSEs, ROOMs, GRADE

It is important to learn about attributes becatmsy tprovide more specific
information about an entity.

Attributes help you distinguish between one instarand another by
providing greater detail for the entity.

For example:
. In a restaurant, you need to list the individt@s on a customer‘s
order so that you can calculate his bill.

) When building several sales reports, you mustlide & identify a
specific report from the list of reports.

What about unique identifiers? It is important ®arh about unique
identifiers because they distinguish one instari@nentity from another.

For example:
. In a classroom, you need to distinguish betweee student and
another.
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. When classifying your CD collection, you neeal distinguish
between one CD and another.

. When listing transactions on a financial statemsmou need to
distinguish between one transaction and another.

Entity Defined

An entity is:

) -Something of significance to the business about which datstm
be known

J A name for a set of similar things that you &an

J Usually a noun

Examples: objects, events, people Entities havaniges. An instance is a
single occurrence of an entity.

Entities can be tangible e.g. PERSON, intangilde $KILL LEVEL or an
event e.g. CONCERT.

What is an Attribute?
Like an entity, an attribute represents somethifigsignificance to the
business. An attribute is a specific piece of infation that helps:

. Describe an entity, Quantify an entity, Quabify entity, Classify an
entity and Specify an entity.

An attribute has a single value.

Entities Attr ibutes

CUSTOMER family name, age. shoe size town of
residence, email

CAR model, weight, catalog price

ORDER orderdate, ship date

JOB title, description

TRANSACTION amount, transaction date

EMPLOYMENT CONTRACT start date, salary

Some attributes (such as age) have values thatardlyschange. These are
called volatile attributes. Other attributes (swshorder date) will rarely
change, if ever. These are non-volatile attributes.
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If given a choice, select the non-volatile attrgauFor example, use birth
date instead of age.

Some attributes must contain a value—these are abarndattributes. For
example: in most businesses that track personalrmation, name is
required. Others attributes may either containlaevar be left null—these
are optional attributes. Example: Email addressldcdae a mandatory
attribute for EMPLOYEE in an email application, bart optional attribute
for CUSTOMER in an online catalog.

Identifiers

A SONG has a unique identifier (UID).

A UID is either a single attribute or a combinatmimultiple attributes that
distinguishes one song from another.

How do you find a specific song in the collectioWthat information
uniquely identifies one SONG?

Think about all the students in the classroom. Estadent is described by
several traits or attributes. Which attribute drilatites allow you to pick a
single student from the rest of the class?

That is the student's UID.

The unique identifier (UID) is very important inlagonal databases. It is
the value or combination of values that enablesutber to find that one
unique item among all the rest. Identifying juse thght attribute, or
combination of attributes and relationships, iskdl shat any database
designer must master. The unique identifier enaymesto find your record
in a file, a particular card in a deck of cardsyiypackage in a warehouse,
or a specific piece of data in a database.

Simple UIDs vs. Composite UIDs

A UID that is a single attribute is a simple UIDowever, sometimes a
single attribute is not enough to uniquely idenéfy instance of an entity. If
the UID is a combination of attributes, it is cdll@ composite UID.

Artificial UIDs

Artificial UIDs are those that don‘t occur in thetaral world but are
created for purposes of identification in a syst®mople are not born with
-numbersl but a lot of systems assign unique numbers totifglegmeople:
student numbers, customer IDs, etc. A shoe hasoarc@ size, a style, but
no truly descriptive-numberl However, a shoe store will assign unique
numbers to each pair of shoes so they can be uUpimgiemntified.
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Artificial UID Example

How can we uniquely identify a STUDENT? Could we @scombination
of first name and last name? Only if we are suet the combination is
unique.

Often, it is simpler and more straightforward teate an artificial attribute
and make it the unique identifier. A UID can be tbdartificial and
composite.

UIDs from Barred Relationships

Sometimes the UID is a combination of an attribatel a relationship.
What is the UID of ACCOUNT? Is it artificial? Is tomposite? Two
people could have the same bank account numbemthdifferent banks.
Bank to bank transfers always need the bank routimgber in addition to
the bank account number.

Identification: Database vs. Real World

Unique identifiers make it possible for us to digtiish one instance of an
entity from another. As you will see later, thegedme primary keys in the
database. A primary key allows you to access aifspeecord in a
database. In the real world, however, it is someginmot so easy to
distinguish one thing from another.

What is an Entity Relationship Model?
An Entity Relationship Model:

I. Is a list of all entities and attributes as well @k relationships
between the entities that are of importance.

il. Provides background information such as entity descns, data
types, and constraints.

ii. The ER model views the real world as the set oftiestand
relationships between them. This modelling techaiquaps well to
the relational model (the constructs of the ER nada easily be
turned into corresponding tables)

Note: The model does not require a diagram, butithgram is typically a
very useful tool.

Goals of ER Modelling
There are four goals of ER modelling:

. Capture all required information
o Ensure that information appears only once
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° Model no information that is derivable from oth&rformation
already modelled
. Locate information in a predictable, logicags

Imagine your school record—from your earliest dewyschool, data about
you was captured. Your absences, discipline histolgsses taken, and
grades earned are probably part of your record.

Entity Relationship Diagram (ERD)

An entity relationship diagram (ERD) is a consisteol that can be used to
represent the data requirements of a businessdiegarof the type of
database that is used, and even in the absenceof o

3.3 ldentifying Relationship

Being able to identify the relationships betweetitiels makes it easier to
understand the connections between different pietdata.

Relationships help you see how different parts sysdem affect each other.
For example, the entites STUDENT and COURSE afatee to each
other.

To accurately model the business, the relationshgig/een entities are as
important as the entities themselves.

3.3.1 Relationships in Data Models

Relationships:

Represent something of significance or impagio the business
Show how entities are related to each other

Exist only between entities (or one entity &sdlf)

Are bi-directional

Are named at both ends

Have optionality

Have cardinality

What is Optionality in a Relationship?

Relationships are either mandatory or optional. StteT the two entities
EMPLOYEE and JOB. Based on what you know aboutaimsds of the
entities, you can determine optionality by answgtino questions:

) Must every employee have a job? In other word#issa mandatory
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or optional relationship for an employee?
) Must every job be done by an employee? In othedsyas this a
mandatory or optional relationship for a job?

What is Cardinality in a Relationship?

Cardinality measures the quantity of something. alnrelationship, it
determines the degree to which one entity is réledeanother by answering
the question, How many?

For example:

) How many jobs can one employee hold? One job ddlyfore than
one job?

) How many employees can hold one specific job? ©mployee

only? Or more than one employee?

Note: The cardinality of relationship only answersether the number is
singular or plural; it does not answer with a spegilural number.

Optionality and Cardinality

Examples:

EachEMPLOYEE must hold one and only 013&®©B

EachJOB may be held by one or moEMPLOYEEs

Each PRODUCT must be classified by one and only oRRODUCT
TYPE

EachPRODUCT TYPE may classify one or moileRODUCTs

ER Drawing Conventions

Entities are represented by softboxes.

Entity names go in the softboxes.

Entity names are always singular and written with capital letters.
Attributes are listed under the entity names.

Mandatory attributes are marked with an astersk:

Optional attributes are marked with a circlel

Unique identifiers are marked with a hash sigit:

Relationships are lines that connect entities. &Hiees are either solid or

dashed. These lines terminate in eithesiagle toé or a-crow's foot at
the end of each entity.
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3.4  Speaking ERDish and Drawing Relationships

Most businesses use industry-specific terminologgrds which have a
special meaning within that business) in orderimmunicate information.

Data modelling uses industry-specific terminologyveell, which we will
call ERDish for the purposes of this class. ERDishe-vocabulary used to
clearly communicate the business rules that ar&uoagh on an ERD—wiill
give you a common language both when collectingotii@ness rules from
your client and communicating them to the Databadministrators who
will implement your design.

ERD Language
ERDish is the language we use to state relatiosdbgween entities in an
ERD.

You have already been speaking and writing it, wiyen identified
relationships and specified optionality and cartiiypa We are simply
breaking down each ERDish sentence into its compuisne

The Components of ERDish

1 EACH

2 Entity A

3 OPTIONALITY (must be/may be)

4. RELATIONSHIP NAME

5 CARDINALITY (one and only one/one or more)
6 Entity B

Since each relationship has two sides, we readirgterelationship from
left to right (or top to bottom, depending on tHeElayout).

1 EACH

2 Entity A

3. OPTIONALITY (must be/may be)

4. RELATIONSHIP NAME

5 CARDINALITY (one and only one/one or more)
6 Entity B

Now bring it together. Speaking ERDish and Drawiejationships using
Entity EMPLOYEE and Entity DEPARTMENT as case stuéipr
example, reading from the left we have

1. EACH

2. EMPLOYEE (entity A)
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3 MUST BE (optionality, solid line)

4. WORKING IN (relationship name)

5 ONE AND ONLY ONE (cardinality, single toe)
6 DEPARTMENT (entity B)

While reading from the right we have....

EACH

DEPARTMENT (entity B)

MAY BE (optionality, dotted line)

THE COST CENTER FOR (relationship name)
ONE OR MORE (cardinality, crow's foot)
EMPLOYEE (entity B)

2B e

Documenting business rules
One of the primary goals of data modelling is tewa that all pieces of
information that are required to run a businesse@tegnized.

Identifying and documenting business rules are keyshecking your data
model for accuracy and completeness.

It is important to recognize that not all businades can be represented in
the ERD. Some business rules must be implement@ddgyamming.

Exercise 1
Identify this business of the ERD below.

R -
INVOICE ITEM | | for PRODUCT E
*guantity N» ....................... #UEC
*price | on *price

R y,

partof DISPENSER
“type
composed of *capacity

INVOICE
#id

*date
*sales tax
*payment method

A I

INVENTORY | | pave LABEL
LIST ITEM M— --------- *size

*guantity | on

—Fhave
| ™
! *shape
™

have |

—iﬁ SUPPLIER _E*OTTFEl
EMPLOYEE CUSTOMER #id materia

#id ; #id name

*name S ‘name “location

*w2 form issued by | *address *product

*dob *phone number J
*physical *account history =
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3.5 Structural and Procedural Business Rules

Structural business rules indicate the types afrmétion to be stored and
how the information elements interrelate.

Procedural rules deal with the prerequisites, stppscesses, or workflow
requirements of a business. Many procedural busingss are related to
time: event A must happen before event B.

Structural business rules can nearly always beramged in the ERD.
Some procedural business rules cannot be diagramowdnust still be
documented so that they can be programmed later.

Structural business rules indicate the types afrmétion to be stored and
how the information elements interrelate.

Structural Rule Example

All orders at a restaurant must be handled by f& stamber (specifically,
an order taker). There is no self-service ordesygiem. All teachers at our
school must possess a valid teaching certificate.

Procedural Rule Example

Procedural business rules are workflow or procetsted. Here are some
examples of the processes that must be followddlgsnon Demand: Initial

contact with the client must be made by the projeahager to confirm the
event. The project manager assigns an event maaadex DJ to the event.
Approval for all travel requests to an event mustsigned by the project
manager for that event.

SELF-ASSESSMENT EXERCISE

Students must have studied algebra and geometoydier to sign up for
trigonometry. Could you represent this in the ERBGw would you

implement this with programming? If the student haken the subjects,

can you think of an additional business rule thatlaool may want in this
scenario?

3.6 Classification of Relationships

The degree of a relationship is the number of es8ts it associates to each
other.
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The (mapping) cardinality of a relationship expessthe number of entities
that can be associated via it. The cardinality obimary relationship
between entity sets A and B can be

One-to-One (1:1)An entity in A is associated with at most one gnitit B,
and an entity in B is associated with at most artéyein A.

One-to-Many (1:M) An entity in A is associated with any number of
entities in B. An entity in B is associated withnadst one entity in A.

Many-to-Many (M:M) Entities in A and B are associated with any number
from each other.

A typical One-to-Many relationship would be the doetween members
and books of a library: A member can borrow mangksobut a book
(which means here an instance) can be borrowednlyyame person at a
time.

A typical Many-to-Many relationship would be theeobetween students
and courses: A student can take many courses aadrgse can be attended
by many students.

Understanding CRUD Requirements

From the business scenarios that you develop andsthof business rules
that you identify during client interviews, you Wiuild the ERD. The ERD
is the conversation tool between the consultanttaectlient, and it is also
the blueprint for the DBA who will eventually buitle database.

You need a way to check that you haven‘t missed anfities or
relationships in your data model. You also wantntake sure that you
haven‘t modeled anything that the business does reqtire. CRUD
analysis will help you do this.

CRUD Analysis

A good way to validate an ERD is to do a CRUD asialpn it. CRUD is
an acronym for create, retrieve, update, deletesé&hare the four basic
functions (or operations) that a database allovest Bf checking a data
model for completeness and accuracy is making tatall the CRUD
functions specified by the business scenario aed hilisiness rules are
represented in the ERD.

CRUD Analysis—Create Function
During the client interview, and while writing th®misiness scenarios and
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rules, look for keywords like: INPUT, ENTER, LOADIMPORT,
RECORD, & CREATE. These all indicate that a recisrareated in the
database at this time. Review the requirementdhfese keywords. Does
your data model account for all of these functions?

CRUD Analysis—Retrieve Function

During the client interview, and while writing thmisiness scenarios and
rules, look for keywords like: VIEW, REPORT, BRINGP, PRINT,
FIND, READ, & LOOK UP. These all point to retrieng information from
the database. Review the requirements for thesedeeg. Does your data
model account for all these

functions?

CRUD Analysis—Update Function

During the client interview, and while writing th®misiness scenarios and
rules, look for keywords like: CHANGE, MODIFY, ALTE, & UPDATE
These all point to updating information that iseably in the database.
Review the requirements for these keywords. Does gata model account
for all these functions?

CRUD Analysis—Delete Function

During the client interview, and while writing thmisiness scenarios and
rules, look for keywords like: DISCARD, REMOVE, TR, PURGE, &
DELETE These all point to deleting information that already in the
database. Review the requirements for these kewwvdddes your data
model account for all these functions?

CRUD Validation

Performing a CRUD analysis on your data model hgdpscheck for scope
and completeness. If you have a business rulehtmno entity to CRUD
against, then your data model may be incompletmil&iy, if you have
entities in your ERD that are not touched by anyUDRfunction (no
business rule creates, retrieves, updates, oredefedm it), then you may
not need that entity in your model.

A database conforming to an ER diagram can be septed by a collection
of tables. For each entity set corresponds a tatiteas many columns as
many attributes the entity set is described withrodv of the table will
represent an entity, containing the corresponditrgate values. For weak
entity sets we attach to the columns of the prinkay of the strong entity
set on which it depends. Relationship sets cankssdescribed this way.
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Tables will contain only a subset of all possibtevs: the ones which
represent entities in the system we describe. Asystem changes in time,
we may add, delete or modify rows.

3.7 Introduction to Relational Database Concept

The conceptual data model will be transformed mteelational database
design. This means that our entities, attributelgtionships, and unique
identifiers will be translated into objects in datenal database. Compare
this to a clothing designer who is taking his desigom paper and

implementing it with fabric. The designer needsitmerstand how to sew
the designs just like you will need to understamel $tructure of relational

database objects.

The relational model was formally introduced byRE.Codd in 1970 and
became the dominant modeling technique in the £foseThe relational
model represents data in the form of two-dimendiciables, and a
relational database is a collection of such tabseh having a unique name.
A relational database is a database that is seémelyser as a collection of
two-dimensional tables, each containing rows arndneos.

Primary Key
A primary key (PK) is a column or set of columnattuniquely identifies
each row in a table.

Foreign Key
A foreign key (FK) is a column, or combination aflemns, in one table
that contains values that match the primary keyevah another table.

Summary of Data-Integrity Rules

Data-integrity rules (also known as constraintsjinge the relationally

correct state for a database. Data-integrity ridasure that users can
perform only those operations that leave the dambm a correct,

consistent state.

Constraint Explanation Example

Entity A primary key mus be The columremp_noin

Integrity  unique, and no part othethe EMPLOYEES thle
primary key can be null cannot be null
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Referential A foreign key mus matctran Thevaluein thedeft_nc
Integrity  existing primary key value (oolumn of the EMPLOYEES

else be null if table must match a valuie
nulls are allowed) the dept_no column irthe
DEPARTMENTS table

Columr A column mus contain only ~ The valuein the balance
Integrity  values consistent with thecolumn of the ACCOUNTS
defined data format of the  table must be numeric

column
User The date storedin a If the value in the balance
Defined database column of the ACCOUNE
Integrity  must comply with theules otable is below 1.00, & mus
the business send a letter to the

accounownet ( this will need

Basic Mapping: The Transformation Process

When you design a house, you eventually would tickkeee the house built.

Even if you don‘t do the actual construction, youl weed to understand

the terms used by the builders in order to helpntteke your conceptual

design and make it a physical reality. The initlatabase design can be
used for further discussion between designerspdatgadministrators, and
application developers.

The conceptual model (ER diagram) is transforméd anphysical model.
The physical implementation will be a relationaladese.

Terminology Mapping
Changing from analysis (conceptual model) to im@atation (physical
model) also means changing terminology:

. An entity becomes a table.

. An instance becomes a row.

. An attribute becomes a column.

. A primary unique identifier becomes a primkey.

. A secondary unique identifier becomes a unkpie

. A relationship is transformed into a foreign-keplumn and a

foreign key constraint.

3.8 Language to Access Data
SQL (Structured Query Language) originally devetbpg IBM Research.

It is a standard, and its current version is SQQ30 he full specification
of SQL is more than 2000 pages and covers feaiumeh we will not even
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mention here. Our goal is to introduce only somgideonstructions of the
language.

SQL specifies a data definition language (DDL), atad manipulation
language (DML), and embedded SQL (to make relatiahatabases
accessible in other programming languages, liké*&cal, PL/I). It also
supports basic integrity enforcing, user authoiratand transaction
management.

In SQL terminology a relation is a table, and htite is a column and a
tuple is a row. We will adopt this terminology ihig section. We denote
keywords of the language capitalized, and we use EBNF notation
specify the structure of statements.

Structured query language (SQL) allows us to accksa in relational
databases in an efficient way. Instead of manusdlyrching through each
row to find the record for employee number 21444, wge the following
SQL statement:

SELECT last_name, department_id
FROM employees
WHERE employee_id = 21444

To find all the employees in department number 128 write a different
SQL statement:

SELECT * FROM employees WHERE department_id = 120

SQL (sequel):

) Is a declarative query language

. Is a small language focused on working withtiehal database
o Not a general purpose language

) Not a procedural or imperative language

We use SQL to describe what we want and allow tB&B to handle how
that is actually done. You don‘t have to manually but the procedure as is
done in other programming languages.

SQL can be used to Create, Read, Update, Deletst PDBMS have their
own slightly different implementation of the cor&lS language. Oracle
uses PL_SQL(PLsequel) while Microsoft SQLserveris8QL(T sequel).

SQL is case insensitive.
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SQL Keywords (Main) are: SELECT, FROM, WHERE, ORDER,
GROUP BY, JOIN, INSERT INTO, UPDATE, DELETE, HAVINGther
keywords are IN, LIKE, NULL, IS, IS NULL, IS NOT NLL, ASC, DESC

The most common is SELECT; used when we want &csel read one of
the tables in one of the databases. We use it kotlees database a
guestion/query and we expect a reply.

The general format of SELECT statement is : SELE®IUmMns
FROM tables;

Columns and tables are user defined. Examples are

SELECT firsthame, lasthame
FROM Employee;

SELECT *
FROM Employee;

Writing a WHERE clause is like writing the IF statent in other
programming language while ORDER BY clause is Ueedorting records
in a database table. By default ORDER BY is ireasing order

SQL Operators: The major operators in SQL aredhewing:

J Relational Operators: >, <, <=, >=, <>

. Logical Operators: AND, OR, NOT

SQL Wild Card

o % (percentage sign) represents any numberascter.
) _ (underscore) represents a single character.

SQL Aggregate functions

These are grouping functions that return a singlaez GROUP BY clause
can only be used with aggregate functions. Somentmmones are
COUNT(X),MAX(X), AVG(X), SUM(X), MIN(X).

SQL sample statements

» SELECT * FROM Employee WHERE lastnameModupe’;

» SELECT * FROM Employee WHERE Salary > 5000 AND @ement
_Sales’;

» SELECT * FROM Employee WHERE Department(Warketing’,
_Sales)’;

222



BUS815 MANAGEMENT INFORMATION SYSTEM

» SELECT * FROM Employee WHERE lastname LIKodupe%,

» SELECT * FROM Employee WHERE lastname LIKGr_ce*;

» SELECT * FROM Employee WHERE Middlename IS NULL,;

» SELECT * FROM Employee WHERE Middlename IS NOT NUL

» SELECT * FROM Employee WHERE Salary > 5000

ORDER BY lastname, firsthame,;

» SELECT COUNT(*) FROM Employee'; To know how marows in
a table.

» SELECT MAX(Price) FROM Product’; To maximuralue of Price
in a table

» SELECT SUM(TotalDue) FROM Order WHERE CustomerlB54;

40 CONCLUSION

Knowledge of data modelling is a sine qua non fatadase design and
prerequisite for implementation of an informatigstem.

5.0 SUMMARY

In this unit you learn about:

) database design, entities, instances, attributksdantifiers.
o Identification and classifying of relationships

J How to speak ERDish and drawing relationships

J Structural and procedural business rules

J Structure query languages

6.0 TUTOR-MARKED ASSIGNMENT

Construct ER diagram components that representieentand attributes
according to diagramming conventions
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UNIT 4 PRACTICAL INFORMATION SYSTEM: DEMO
POS FOR A RETAIL STORE

CONTENTS
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3.0 Main Content
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3.1.1 Business Procedure
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3.1.3 Hardware
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5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, we will create a simple point of salestem for a fictitious retail
store. The system will be used by the operatiotadf to record the day to
day business transactions; the tactical staff aitlo use the system to
monitor the retail store's current performance.

The system will have the ability to export dateeie@el. Excel will be used

as adecision support systentool to analyze the data. The data in Excel
can also be combined with data from other sources.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain how a typical information system is eleyped
J discuss data modelling.
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3.0 MAIN CONTENT
3.1 Retalil store MIS components

3.1.1 Business Procedures

Business procedures define how the day to day éssitransactions must
be conducted. The point of sale system will be Wusedcord daily sales.

The following list outlines the activities to berd@owhen a customer buys
an item

1. Customer presents items to be purchased wattetill

2. Cashier searches the system for the preséetadn the system to
retrieve the price

3. Cashier enters the quantity of the purchas=d,iand the system
computes the total cost. This process is repeatedllfthe purchased
items

4. If a cashier wrongly adds an item or item diarnto the system,
they should be able to remove it if the paymentnhaget been
posted. If the payment has been posted, the cashard not be
able to remove anything.

5. After verifying the total customer bill, thgstem should allow the
cashier to post the customer payment and printcaipe for the
customer.

3.1.2 People

The users who will be using the system will be @ash accountants and
inventory control users. All the users must be cot@p literally and be
trained on how to use the point of sale system.

3.1.3 Hardware

Microsoft access is a standalone database engmhesusuch, the system
will be run on a single computer. The computer usdidneed to have the
following specifications:

. A minimum of 1GB RAM

. A minimum of 10GB free storage space on the ldcaie where the
database will be

) The computer should run a windows based dpgravith at least
windows XP and above

. The processor speed should have a minimubGéfz
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3.1.4 Software

The computer that will be used with the system &hbave the following
minimum specifications:

) Microsoft based operating system

. Microsoft Office Suite (Specifically Microgo¥Vord and Microsoft
Access)

3.1.5 Data

The day to day business transactions will be storeal Microsoft Access
database.

Point of Sale Database Dictionary

A database dictionary describes the database fieldat they do and the
data type. The following describes the tables thatwill have in our
database. For the saké simplicity, we will keep the number of tables to
only four (4).

Products Table

S/N Field Name Data Type Description

1 id Numeric Record prirmrary

2 Product_nam String  Name olthe product

3 Price Numeric The price of the product

4 Quantity_at_hand Numeric Available guantity at hend on any given
5 Recommenced_supplie_i Numeric Foreign key that inks to supplirs table

Customers Table

SIN Field Name Data Description
1 id Numeric Record primary key

2  Custamer_nam String Name olthe custcmer
3 Total_purchaseNumeric Accumulated value of the total sales to the particul
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Suppliers Table

Data
Numeric

S/N Field Name
1 id

2  Supplier_name String

3  Contet_numbeNumeric
4  Email_adress String

MANAGEMENT INFORMATION SYSTEM

Description
Record primary key

Name ofthe custcmer
Contect number for the
Email acdress foithe supplie

Sales Table

S/IN Field Name  Data Description

1 id Numeric Record prirrary key

2 Custamer_id  Numeric Custmer uniqueidentifier

3  Transection_cat Date The date tat the transection was tecorded

4  Amount_paic Numeric Total purchase amoun

5 Paid Boolean Boolean field that show: whether a custcmer has paid or
Sales Details Table

S/N Field Data Description

1 id Numeric Record primary key

2 salesid Numeric Custaner uniqueidentifier

3 Produwct_id Date The date trat the transection was tecorded

4 quantity Numeric Total purchase amoun

5 Paid Boolean Boolean field that show: whether a custcmer has paid ot

Point of Sale database entity relationship diagram

The entity relationship diagram shows the relatigméetween tables in the
database. The following table describes the relalipps between the
database tables

Relationship
S/N Relationship Primary Foreign key nature
1 Productsto Sales Id in procucts Product id in <ales 1 to Many
Id in
2 Sdes tccustomers Customer_id in sales Many to Many
Products to Recommended_supplie_id in
3 suppliers Id in suppiersprodicts Many to 1

The following image shows the relationships amohg tables in our
database.

227



BUS815

MANAGEMENT INFORMATION SYSTEM

3.2
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custormers cales zales details
"_‘13 |d ; »—\_‘ '_‘13 id | »—\_‘ ¥ id A
customer_name customer_id sales_id
total_purchases transaction_date product_id
amount_paid quantity
paid product_price [
subtotal 7|
products suppliers
? id il [ ¥ id |
|
product_name supplier_name
guantity_at_hand cantact_number
price I email_address
recommended_sup
| L —

How a Transaction is Processed in the Syste

The system retrieves all customer records frleencustomers table

and populates the drop down combo

The cashier clicks on new transaction butfbimis creates a new

record in the sales table and generates a traosadti

The system retrieves all products from the peotsl table and

populates the drop down combo

The cashier selects a product from the dropadbist. The system

keeps the product id and price for the current.item

The cashier enters the quantity purchased system calculates the

subtotal based on the stored price and enteredityudrhis process

is repeated until all products have been postexdtire system.

The cashier enters the amount that the custbasepaid. The system

calculates the change if the customer pays morettteaprice.

Cashier clicks on post payment button. Théesysipdates the;

I. product quantity at hand in products table

il. updates the amount paid field and marks the traiosaas
paid in the sales table

iii. updates the total purchases field in customere tabl
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Point of Sale Graphical User Interface Screenshots

System main window- this is the entry point into the system. It akote
users to enter data, process transactions, ppotteeand export sales data
to Excel for further analysis.

Here we have demonstrated various data entry wingsad during POS, to
give an overview of the field that is filled whiperforming the transaction.

=2| MainForm X

»

RETAIL STORE MANAGEMENT SYSTEM

Customer Records Management
Supplier Records Management

Product Records Management

Point of Sale
Customers | |Suppliers | |Products Sales Export Sales To Excel
Record: 4 10f1 M T Search

Point of Sale Window used by cashiers at the casloipt
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RETAIL STORE POINT OF SALE

rStep 1: Select a customer from the drop down 1 Sale Summary
jstomer: Walk In l¥| | |Amount Due: 11,000.00
rStep 2: Create a new transaction 1 Amount Paid: 1500d
New Transaction TransactionID: (17
: | | | Change: 4,000.00

“Step 3: Add items to the sale

Product: Konyagi [w] Post Payment
3,500.00 Quantity: 3 Subtotal:|  10,500.00

Add Product to List

Sale Details

product name - | quantity - product_pri ~| sub total -

Coke 1 500 500
Konyagi 3 3500 10500
*
|Record: 4 4 (1of2 | » Wi | B ‘| Search I Dl

The user interface is designed in such a way thguides the cashier
through the steps involved in posting a succegaftdthase transaction.

Customer data entry window

-8 customers \ X

—=| customers

)
id ]_I
customer_name | Walk In
total purchases |0
| Record:- M. 4 [1of2 |.» Mdst| X Mo Filter | [Search IE]! | b
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Products data entry window

| =8| products

L

products
3
1
Ciue = Coke
| 1 ¥ 30
C 500
| Record: 14 <[10f3 | » Moz | ¥ Search :

3.3 Information System illustrated

The Calabar branch of Guaranty Trust Bank has 20cd8tomers, many of
whom are staff and students of the University ofaBar. Inside the bank
are positions for 10 cashiers; each position hesnaputer terminal. All of
the terminals are linked to a computer in the gmsismanager's office. The
computer runs a number of programs that controlér®us terminals, and
it has computer discs that store information alibatvarious transactions
that take place.

Customers can use the cash dispenser (ATM) in uksde wall, which is

also part of the local system. All of these machkimethe bank are linked
through a computer network to the head office igdsawhere records is
held.

The bank's operations are based round the competerd kept for each
customer and their transactions. This record ctseis

231



BUS815 MANAGEMENT INFORMATION SYSTEM

. the name and address of the account holder

. the balance of the account (positive or negative
. a record of any allowed overdraft

. a record of all transactions for the past 10yea

Taken overall, this arrangement can be seen asfamiation system — the
customer accounts information system. In other wpitccollects, processes
and stores various items of data as individualstiations take place, and it
allows various types of information to be provided various classes of
people.

If I am interested in the balance on my account\ahdther my salary has
been paid in, | can go to the cash dispenser akdoasa mini-statement,

which is printed while | wait. Alternatively, | cago inside to a cashier and
ask a person for the same information or | canologo the bank's website
to access this information.

The manager of the branch may want to see somésdeftany account as
well. They are more likely to be interested in aremll summary of
information on all accounts — perhaps the sum @f tialances in all
accounts in order to compare it with the same &gfor last year, and a
graph, may be the best way to do this. The managgralso want a list of
all the people who have exceeded their overdrafit,liso that a friendly
letter can be sent to them. Well, once upon a ttmeorked like that, but
today this is probably a task that is programmed seguires no human
intervention.

Both the manager and | need some information —nee2ach looking for
particular items stored on the computer or a sumaitems. We both
want the information to be displayed in an appmteriformat. On the basis
of the information we receive, we will be able ax¢ some actions or make
some decisions. The raw material of this procefiseistored records on the
computer — which we refer to as data — but whah ltb¢ manager and |
require is information.

Remember: computers hold data. People seek anthfasmation. When
we talk about information technology rather thammpaters, we are
acknowledging that people are central to the oldesdk we seek to
accomplish by using this technology.
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3.4 Further lllustration of Information System

Are informal information systems purposive?

In the example of the Guaranty Trust Bank, the agewpsystem was
described as an information system, and it careba o satisfy the general
requirements of a system:

. It is made up of a number of interconnected comemts.

. It is an open system, with inputs coming in tbem of cheques to
pay, deposits to credit and requests for infornmatio

. The information is stored and processed witheadystem.

. Outputs will include various forms of report faustomers and
managers.

. Control will be exercised within the system bga@mbination of the

logic of the computer programs and the actionveftank staff.

If I write a cheque foell0 more than my overdraft allowance, the computer
alone may decide to let it through. If | write aegle for=X.,000,000 | do
not really expect to get away with it, and the pamgs running on the
computer should trap the transaction and proba#s pt to a bank official
for a decision (to suspend my account | imagine).

This last point is important. An information systesimore than computers
and their programs — that is just a computer systafarmation systems
include people, and when information systems ardieti or designed,

Process
payroll

|
—| F— 1

Get valid Calculate Write
pay ‘outputs:

inputs
Update Write checks,

Validate Calculate Calculate Tl e

e e e master reports, and

inpute gross pag netpag file,fA ogtpuf files
A

Fig. 14.9  High level structure chart for a Payoll System

This structure chart shows the highest or mostratisievel of design for a
payroll system, providing an overview of the enfigstem.
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SELF-ASSESSMENT EXERCISES

Test your knowledge and understanding

1. Why do people sometimes pay for informatioror-dxample, when
they buy a textbook, novel, map or daily newspapgat may be
the consequences when information that was once isolnow
available freely — think of newspapers or musiat(really free?). Is
there any information that you believe should akvéye available
free to all people, or perhaps to citizens of dipaar country?

2. The quotation below is taken from a publicatadrthe Institute of
Chartered Accountants in Nigeria and Ghana. Managémeeds
timely, high-quality information in order to rundin businesses
effectively and to facilitate compliance with staity and regulatory
requirements. Control of the quality of informatia therefore a
major function of management.

a. What sorts of control do you think are appmerin order to
ensure the quality of information?

4.0 CONCLUSION

The practical understanding of the modelling of taa concepts in an
information system determines the skill set requeets of how
management information system evolves.

5.0 SUMMARY

This unit shows you the practical steps involved daveloping an
information system and explained a prototype of @SP(point of sale)
system. The system has been developed using \Bsisad for Applications
(VBA) in Microsoft Access.

6.0 TUTOR-MARKED ASSIGNMENT

1. Airlines maintain large computer systems aohguter networks to
allow travel agents, tour operators and individeciadtomers around
the world to check on the availability of flightsy make bookings
and to print tickets or download them. Consideriiis as an
information system, identify the main componentshia system, the
technology used, the various people and organizaiiovolved, and
the types of information that they require (themrformation
requirements).
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2. When you use the Google search engine or Bakelyou are
presented with adverts that are targeted at yderasts as they have
been revealed in your recent uses of these systamestigate how
this is done and how these companies collect datatayou and
make money from it.

Do you have any concerns about your activitiesnenlbeing monitored and
mined for data, and this data being used to ssleetific adverts to show

you? Is there any data that you may reveal agygoabout your life online
that you think should never be captured and useathmr businesses?
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UNIT 5 ETHICAL AND SECURITY ISSUES IN
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1.0 INTRODUCTION

Information systems have made many businesses ssfetéoday. Some
companies such as Google, Facebook, eBay, etcdwmil exist without
information technology. However, improper use dbimation technology
can create problems for the organization and enegley

Criminals gaining access to credit card informateam lead to financial
loss to the owners of the cards or financial ingit Using organization
information systems i.e. posting inappropriate eahton Facebook or
Twitter using a company account can lead to lawsant loss of business.

This unit will address such challenges that areegoby information
systems and what can be done to minimize or elit@itiee risks.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define cyber-crime

e x p lain information system security

discuss information system ethics

examine Information Communication Technology (I@®)icy.
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3.0 MAIN CONTENT

3.1 Challenges Posed by Information System ardformation
Technology

3.1.1 Cyber-crime

Cyber-crime refers to the use of information tedbgg to commit crimes.
Cyber- crimes can range from simply annoying compuisers to huge
financial losses and even the loss of human lifee growth of smartphones
and other high-ent¥obile devices that have access to the internet have also
contriblted to the growth of cyber-crime.

Identity Theft Click fraud

Hacking

Types of Cyber-Crime
i) Identity theft

Identity theft occurs when a cyber-criminal imperstes someone
else identity to practice malfunction. This is ufuadone by
accessing personal details of someone else. Tladsdesed in such
crimes include social security numbers, date dhbaredit and debit
card numbers, passport numbers, etc.

Once the information has been acquired by the eghmeiinal, it can
be used to make purchases online while impersanatmeone else.
One of the ways that cyber-criminals use to obtinh personal
details is phishing.
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ii)

238

Phishing involves creating fake websites that lookke legitimate
business websites or emails

For example, an email that appears to come from @8Hnay ask
the user to confirm their personal details inclgdaontact numbers
and email password. If the user falls for the traoldd updates the
details and provides the password, the attackdrhaile access to
personal details and the email of the victim.

If the victim uses services such as PayPal, therattacker can use
the account to make purchases online or transfesiu

Other phishing techniques involve the use of fakeFivhotspots
that look like legitimate ones. This is common ubfic places such
as restaurants and airports. If an unsuspecting lagen into the
network, then the cyber-criminal may try to gaircess to sensitive
information such as usernames, passwords, crediincanbers, etc.

According to the US Department of Justice, a fornstate
department employee used email phishing to gaiesscto email
and social media accounts of hundreds of women au#ssed
explicit photos. He was able to use the photosxtorethe women
and threatened to make the photos public if thdyndi give in to his
demands.

Copyright infringement

Piracy is one of the biggest problems with digitedducts. Websites
such as the pirate bay are used to distribute @jiped materials
such as audio, video, software, etc. CopyrighingiEment refers to
the unauthorized use of copyrighted materials.

Fast internet access and reducing costs of stolege also
contributed to the growth of copyright infringemenitmes.

Click fraud

Advertising companies such as Google AdSense pHgrper click
advertising services. Click fraud occurs when a@erclicks such a
link with no intention of knowing more about thec&l but to make
more money. This can also be accomplished by uautgmated
software that makes the clicks.
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iv)  Advance Fee Fraud

An email is sent to the target victim that promigkeem a lot of
money in favour of helping them to claim their inlkeence money.

In such cases, the criminal usually pretends ta blese relative of a
very rich well-known person who died. He/she claitos have
inherited the wealth of the late rich person anddsehelp to claim
the inheritance. He/she will ask for financial atmice and promise
to reward later. If the victim sends the moneyhe scammer, the
scammer vanishes and the victim loses the money.

V) Hacking

Hacking is used to by-pass security controls tor gamauthorized
access to a system. Once the attacker has gairesdsato the
system, they can do whatever they want. Some ofctiramon
activities done when system is hacked are:

. Install programs that allow the attackers to spythe user or
control their system remotely

. Deface websites

) Steal sensitive information. This can be donagisechniques

such as SQL Injection, exploiting vulnerabilities in the
database software to gain access, social engigeerin
techniques that trick users into submitting ids padswords,
etc.

3.1.2 Computer Virus

Viruses are unauthorized programs that can annens usteal sensitive data
or be used to control equipment that is contraflggomputers.

3.2 Information System Security

MIS security refers to measures put in place tdgmtoinformation system
resources from unauthorized access or being compedm Security
vulnerabilities are weaknesses in a computer systeftware, or hardware
that can be exploited by the attacker to gain urmawted access or
compromise a system.
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People as part of the information system componeantsalso be exploited
using social engineering techniques. The goal cfasengineering is to
gain the trust of the users of the system.

Let's now look at some of the threats that inforomasystem face and what
can be done to eliminate or minimize the damagthef threat were to
materialize.

Management Information Systems Security

lr?m@ ane "
-2 X

oot . mz‘,q%
AVIRA

Anti Virus Software Network firewall

RESTRICTED
— AREA —

DO NOT ENTER

AUTHORIZED
PERSONNEL ONLY
Physical Security

Encryption

Fig. 15.1: Management information Systems secuyi

Client Communications Corporate Corporate
(User) Lines Servers Systems

-

| «—> Data-

1
| :
| |
: |

I

+------ - i bases |
: Hardware l
) | Operating Systems !
* Unauthorized * Tapping * Hacking ] sgfgwareg 4 :
access * Sniffing * Viruses and ST i, N 4
* Errors * Message worms « Theft of data
alteration * Theft and fraud + Copying data
* Theft and * Vandalism o Alteration of data
fraud * Denial-of-service » Hardware failure
* Radiation attacks « Software failure

Fig. 15.2: Contemporary Security challenges antheir Vulnerability
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The architecture of a Web-based application typicaicludes a Web
client, a server, and corporate information systdimsed to databases.
Each of these components presents security chalieagd vulnerabilities.
Floods, fires, power failures, and other electripabblems can cause
disruptions at any point in the network.

Authentication regquest

Y

Challenge

RHesponse

Y

Success

‘-"“-‘ir
Legitimate user

Intruder

Fig. 15.3:  WI FI Security Challenge
Many Wi-Fi networks can be penetrated easily byunhérs using sniffer

programs to obtain an address to access the resoaf@ network without
authorization.
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Internet Outer Web Inner Corporate
firewall server firewall systems
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gH 'Databases
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\
\
\
\
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Fig. 15.4: A Corporate Firewall

The firewall is placed between the firm‘'s privatetwork and the public
Internet or another distrusted network to proteghimst unauthorized
traffic.

Computer viruses These are malicious programs as described ialibge

section. The threats posed by viruses can be dliethor the impact
minimized by using Anti-Virus software and follovgraid down security
best practices of an organization.

Unauthorized accessThe standard convention is to use a combinatian o
username and a password. Hackers have learnt haivciamvent these
controls if the user does not follow security bgstactices. Most
organizations have added the use of mobile dewces as phones to
provide an extra layer of security.

Let's take Gmail as an example, if Google is suspgof the login on an
account, they will ask the person about to logircemfirm their identity
using their android powered mobile devices or sendSMS with a PIN
number which should supplement the username arsvpag.

If the company does not have enough resourcesgiziment extra security
like Google, they can use other techniques. Theskentques can include
asking questions to users during signup such as wina they grew up in,
the name of their first pet, etc. If the personvates accurate answers to
these question, access is granted into the system.
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Data loss If the data centre caught fire or was floode, lardware with
the data can be damaged, and the data on it wilbde As a standard
security best practice, most organizations keegklyz of the data at
remote places. The backups are made periodicallyaae usually put in
more than one remote area.

Biometric ldentification: This is now becoming very common especially
with mobile devices such as smartphones. The pleanerecord the user
fingerprint and use it for authentication purposesis makes it harder for
attackers to gain unauthorized access to the mdbuee. Such technology
can also be used to stop unauthorized people frettmg access to your
devices.

3.3 Information System Ethics

Ethics refers to rules of right and wrong that geayse to make choices to
guide their behaviours. Ethics in MIS seek to prbtand safeguard

individuals and society by using information syssemsponsibly. Most

professions usually have defined a code of ethicxazle of conduct

guidelines that all professionals affiliated withetprofession must adhere
to.

In a nutshell, a code of ethics makes individualsng on their free will
responsible and accountable for their actions. Aangle of a Code of
Ethics for MIS professionals can be found on thegidBr Computer Society
(BCS) website.

3.4 Information Communication Technology (ICT)Policy

An ICT policy is a set of guidelines that definesshan organization should
use information technology and information systerasponsibly. ICT
policies usually include guidelines on;

Purchase and usage of hardware equipmenthamd to safely
dispose them

. Use of licensed software only and ensuring thagodtware is up to
date with latest patches for security reasons

. Rules on how to create passwords (complexity rerfoent),
changing passwords, etc.

. Acceptable use of information technology arfdrmation systems

J Training of all users involved in using ICicaMIS

243



BUS815 MANAGEMENT INFORMATION SYSTEM

40 CONCLUSION

Information systems have made many businesses ssfctéoday. Some
companies such as Google, Facebook, eBay, etcdwmil exist without
information technology. However, improper use dbimation technology
can create problems for the organization and ensgley

5.0 SUMMARY

With great power comes great responsibility. Infation systems bring
new opportunities and advantages to how we do bssitbut they also
introduce issues that can negatively affect soci@ybercrime). An
organization needs to address these issues and womh a framework
(MIS security, ICT policy, etc.) that addresseshe

6.0 TUTOR-MARKED ASSIGNMENT

1. What ethical, social, and political issues amsead by information
systems?
2. Explain how ethical, social, and political issuee aonnected and

give some examples.

3. List and describe the key technological trends Heghten ethical
concerns.

4. Differentiate between responsibility, accountapileand liability.

5 What specific principles for conduct can be usedyticde ethical
decisions?

6. Why do contemporary information systems technolamnd the
Internet pose challenges to the protection of iidial privacy and
intellectual property?

7. Explain how the Internet challenges the protectadnindividual
privacy and intellectual property.
8. Explain why it is so difficult to hold software s@ges liable for

failure or injury.
7.0 REFERENCES/FURTHER READING

Adesola, W.A. (2000):Management Information Systeth Unpublished
lecture Note, The Polytechnic Calabar

Laudon, K.C. & Laudon, J.P. (2012¥lanagement information systens:
managing the digital firm. (12th ed.).Boston; London: Pearson.

244



