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Preface

The book covers information systems analysis, design and implementation and a
transition to objects. The structure of the book follows a logical sequence to ensure
comprehensive treatment of the subject at hand. At the end of each chapter, a brief
transition to object-oriented approach is included. This way you will get to know how
to use object-oriented concepts throughout the entire software life cycles. The book
was developed mainly from lecture notes. The primary objective of the book is to
promote systems thinking which has been enhanced by object modelling. The book is
not about object-oriented language or coding. Instead there is an emphasis on creat-
ing a better design, and implementation details are deferred until the later stages which
is the inherent characteristic of the object-oriented model. Object-oriented technology
is a way of thinking abstractly about a problem using real world concepts and con-
structs. Objects, introduced a few years back, is a new paradigm in system develop-
ment. Till now mainly four paradigms existed i.e. Classical. Spiral, Prototype. and Ge-
neric (that which combines the above three). The new paradigm stresses to combine
Data and Flows into a modelling paradigm thus allowing objects to be modelled as
independent entities which can be combined to form an integrated system. It also
emphasises using the same in analysis and design thus removing the need for conver-
sion from analysis to implementation model. An easy method to adopt object oriented
approach is to start with the E-R model where each entity is an object. The attributes of
entities and relationship becomes the object properties.

This book is written mainly for the purpose of imparting practical knowledge to
students of computer science who wish to choose their career in the field of Informa-
tion System Design. Its users can also be those who intend to be in the application
development field. The concepts of this text enable an analyst or designer to operate
successfully in the twentieth century. Students of MCA (Master of Computer Appli-
cations) or MBA (Master of Business Administration) with specialisation in systems
can be very much benefitted by this book.

Instead of becoming a specialist in certain areas, it is better to adapt yourself to the
information society whose main resource is knowledge and the study of systems is a
good tool to make yourself flexible for other areas. The knowledge of analysis and
design can be incorporated into several carriers. The object-oriented approach can be
used in almost any kind of application.
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AN OVERVIEW OF
MANAGEMENT INFORMATION SYSTEM

ROLE OF MIS

Management Information System (MIS) refers to the organisational information sys-
tem which is implemented to support the managerial and operational functions. Pres-
ently most of the information systems are computerised to make the decisional and
operational controls efficient and effective. This system can be developed for top,
middle or lower level of management to provide information and controls for day-to-
day working of an organisation. Once it is developed and put into productive use, it
improves the day-to-day work and both long-term and short-term decisions. The ben-
efits derived out of such systems are both tangible and intangible. It can be developed
for one functional area or for all the functions of an organisation.

Transaction Processing

| ~ |

Information for Top Information for Middle Information for Lower

Level Management Level Management Level Management

Strategic Planning Tactical Planning Operational Planning
and Control and Control and Control

Fig 1.1 MIS description
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Therefore, we can summarise the role of MIS or computer department as an organised
effort to achieve the organisation objectives efficiently and effectively. The computers
make the organisation’s information system possible and feasible. The strategic and
tactical decisions can also be programmed into the computerised system and this
gives an organisation an opportunity to progress fast in this competing world. Hence,
MIS is a formal system which provides reports to the various organisational levels for
decision making.

In the beginning when computerisation was gaining popularity, the MIS or the
computer department which was supporting the operations of an organisation, used
to be in the accounting department or close to the controller of the organisation
because it is an extension of the concepts of financial and managerial accounting.
taking into consideration the techniques of operations management. Financial ac-
counting can be considered as an information system with rules, procedures and
processes designed for providing data and information suited for the organisation and
its clients. Managerial accounting is concerned with cost behaviour and other analy-
sis useful for management decisions.

These days the concept's of distributed processing, on-line, real-time, centralisation
orall information, resources, centralisation of computing, decentralisation of informa-
tion resources etc., have enhanced the capabilities of organised effort. Since MIS is an
evolving concept and an orientation towards the information systems designed, it is
more important to see how much a system adopts the MIS orientation.

Central Database

|

Host
CPU
[ ]
Remote Remote
CPU CPU
Remote Database Remote Database
A B

Fig 1.2 Distributed database

The organisational function subsystems are different i.e. marketing, personnel,
logistics, production etc. and hence we can either have an MIS for each or an MIS that
can be integrated into various activities performed in each of these subsystem can be
common from operations management to strategic and tactical planning. Therefore, we
can have a common repository of data, providing access to one or several MIS of an
organisation to perform various activities, i.e. processing of orders, scheduling of
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events, formulation of budgets and other objectives and plans, control of purchasing,
inventory control, salary administration and a number of other activities.

Remote CPU

. RemoteCPU —]  HostCPU | . Remote CPU

Remote CPU

Fig 1.3 Distributed data processing

While analysing or designing a Management Information System, we must remem-
ber that it is a human being who will be using the computerised system and so the
capabilities of humans may impose certain limitations on information system. Human
behaviour is one of the important factors that should be kept in mind while analysing,
designing and implementing an information system.

The MIS Subsystem is shown below the MIS Umbrella :—

MIS

TPS IRS DSS ESS OA

Fig 1.4 MIS umbrella

The various MIS functions are shown above in the MIS organisation chart. Some-
times a system that can provide output fast enough to satisfy any users’ requirements
and which makes the output available quick enough to control real life activity is
desirable. The concept is related to the speed of processing so that the time between
input and output is minimised (Real Time). Time sharing is a technique that allows
several users of an on-line real time system to use that system simultaneously. The
speed, at which the system’s hardware and software operate, allows the system to
switch from one active user to other, doing a part of each job till all the work is
completed. Real Time operations can be defined as Data Processing in parallel with a
physical process so that the results of the data processing are immediately useful to
the physical operations.

Real Time systems have three characteristics, which are :

1. Data maintained on-line

1o

The computer can be interrogated from remote terminals

)

The data is updated as events occur
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V.P
MIS
Telecommunication : Data Administration
Data Processing Manager of Manager O.A.
Director Information Centre
Manager System Manager Operations
Development Programming Manager
Systems Analyst Programmer Operators

Fig 1.5 MIS subsystem

MIS CONCEPTS

Definition of MIS

Management Information System refers to a class of systems which provide support
to the different levels of management i.e. the Top Management, the Middle Manage-
ment, and the Lower Management. It supports the Management in planning , organising,
staffing, directing and controlling. Such a system is physical in nature and not ab-
stract. The level of abstraction is very very low. Management Information System
(MIS) provides operational support to Management in day to day activities or weekly
or monthly on yearly activities.

MIS also supports decision making functions in an organisation. The decisions
can be tactical or strategic. Such a system existed decades back and is not a new
concept, except that it was manual and no computing devices were utilised to make it
more fast, efficient and effective. By the introduction of computer in late 40s it became
feasible in the sense that now information can be retrieved quickly from the computer’s
memory where transactions are stored. The processing of transactions has now be-
come fast by the power of computers. Actually it is the power of computers that MIS
is now feasible. The productivity of the individuals have also increased with the aid of
computers. Productivity is the output-input ratio within a time period with due consid-
eration to quality. It can be improved by (1) increasing outputs with same inputs (2) by
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decreasing inputs for same outputs (3) by increasing outputs and decreasing inputs to
change the productivity ratio favourably.

Productivity = Quiput

Input

Hence we can say that MIS is a Man-Machine integrated system providing support
in decision making and controlling operations of an organisation. A better definition
of MIS can be that of a computerised man-machine integrated system providing sup-
port in decision making and day-to-day activities of an organisation.

Strategic Level

ESS Top
Managemen

Tactical
M

DSS anagement Middle Management
and :

Operational .
MIS

Management

Lower Management
OA Transaction Processing 9
and Industry Processing

Fig 1.6 MIS—Pyramid structure

ESS: Executive Support System DSS: Decision Support System OA: Office Automa-
tion.

The above pyramid structure is used to define information systems supporting
various levels of management and various activities in each of the functional sub
systems of an organisation. The functional subsystems are marketing, production.
personnel, logistics, accounting, top management etc. i

By Integrated System we mean integration of data and integration of processing.
The reason we have used the word integrated system instead of system is that in an
organisation, there are a number of activities that are interrelated and interdependent
and are done in a sequence rather than in a haphazard manner. To attain this sequence
in computer programs, the computer programs are linked to each other in the same
sequence as the manual processing activities. For example, we have to enter a cus-
tomer order first, then produce a challan or shipping document and then invoices and
finally the customer account will be updated. Hence each of the above mentioned
activity constitutes a program and the programs for all these activities have to be run
in a sequence so that the output of one program becomes the input of next program.
and the output of this becomes input to the third and so on. Hence, there is a link
between the activities (programs). This link is an interconnection or interaction be-
tween various programs. Therefore these set of programs are integrated and not
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differentiated or distributed. These set of programs can be called an application. Such an
application as described above can be given a name i.e. Order Processing Application.

The concept of integrated data is achieved by a database where we keep all our data
at a central place. It is a repository of data. It is a data bank. We do not keep the data in
any other place. This is how we achieve integration in data. All programs access data
from the same place. A data item that is updated by one user is updated for all uses and
users. Hence it cannot be different for different users. This reduces data redundancy
and integrity problems.

In old and traditional systems, the database management concepts were missing
and that is why work was performed using flat files. There were problems of data
mismatch, integrity and data being updated by one user in a file, while the same data
used by another user in his file is aged or non-updated. Also there was no way to link
the programs. There were batch jobs. The processing Management System (DBMS)
brought about tremendous changes in the way the work used to be carried out. Hence
the system (a set of programs to do daily work) integration made MIS practical, in the
sense that the information provided was up-to-date, accurate, valid and on’time with
efficiency (achievement of an objective with the least amount of resources). Therefore,
there must be an organised plan for integrated processing. Planning needs to be done
before hand to decide what all needs to be computerised and how each activity will be
done and in which sequence and what will be the procedures to carry out a set of
activities and which all resources will be required to do those activities. Therefore a
system is not merely a set of programs or variables. The parts of a vacuum cleaner
together with a human being constitutes the vacuum cleaning system. The variables
or the parts must interact with each other to achieve a desired goal. Therefore, a
system is an organised, inter-related and integrated set of variables or components
interacting to achieve a desired goal. Physical systems are all around you. Abstract
systems are based on ideas and constructs, which are also interdependent. For ex-
ample, the system of theology is an abstract system.

Physical systems can be open, closed, relatively closed, deterministic, probabilis-
tic, static, dynamic, etc.

Hence we can say that MIS is a concept and an orientation towards which an
information system design moves rather being in an absolute state.

In this definition we have used the term system design. Actually the people who
develop the processing logic/programs are the designers. Analysts simply handover
the system specification to designers to generate the program code. Specifications
refers to the exact way to carry out a particular activity or the exact procedure to tackle
a situation. Just like we have specifications for a machine part which has to have exact
given dimensions so that it can be fitted properly with other parts to make the machine
work efficiently and effectively. So it is the description about something. When man-
agement requires an order entry program to be written, the analysts and designers
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work together to develop a set of programs to perform a particular activity. So the
design may constantly or periodically change because of the changing conditions or
needs of the users of the system. So the design constantly moves towards MIS
requirements to fulfill them or to achieve them 100 per cent or in a better way.

Information technologies are today not only impacting the processing of data but
also influencing the way the people work at their jobs, the products that many busi-
resses turn out and the manner in which various business groups compete. The
predominant business applications of computers in the 1950s were transaction pro-
cessing systems such as payroll and billing. The early MISs [called the information
reporting systems] consisted of periodic printed reports with the primary purpose to
help managers in decision making. In the late 1970s with the advent of Microcomput-
ers, came the decision support systems (DSS). Usually it is a subsystem of MIS, as
shown:

MIS

L |

TPS IRS DSS OA

Fig 1.7 Introduction on DSS

INFORMATION SYSTEMS HIERARCHY

A better understanding of MIS can be developed from the following diagram.

SYSTEMS
ESS GROUPS SERVED

Senior Management /
Strategic Management

Middle
Management / Tactical
DSS Management,
MIS Supervisors
Professionals /
Operations
Management,
Clerical

TPS Operations

KWS
OAS

Sales Finance  LogisticS Manufacturing Personnel
Fig 1.8 Pyramid structure



