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UNIT -1

Introduction to Systems Design Environment:

; Systems Development Approaches-Function Orienied. Data Oriented,
Object Onented. Development Process, Methodologies, Tools, Modeling Methods,
Processing Tyvpes and Svstems. Batch Processing. Realtime Processing.

Svstem Development Life Cycle, Lincar or Waterfall Cycle, Linear cycle
phasc problem definition, system specification, system design, system development,
testing. maintenance Problems with Linear Life Cycle, Iterative Cycles, Spirzl model
Requirements analvsis. Importance of Communication, Identifying Requirzments,
Data and Fact Gathcring Techniques. Feasibility Studies, Introduction to Prototyping,
Rapid Prototyping Tools. Benefits of prototvping.
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INTRODUCTION TO
SYSTEM DESIGN CONCEPT

P ( Objective r

I. What is System Analysis and Design?
2. Role of System Analyst
3. Who are the users of the Systems?

Any change in the existing policies of an organization may require the existing
information system to be restructured or complete development of a new information
system. In case, an organization functioning manually and planns to computerize
its functioning, the development of a new information svstem would be required.
Development and designing of any information system can be¢ put into two major
phases :

(1) Analysis  (ii) Design.

Analysis phase observe the complete functioning of the system requirements
are defined.

On the basis of this it will lead to designing of a new system.

Hence the development process of a system is also known as System Analvsis
and Design process. So let us now discuss in detail
a) What exactly Svstem Analysis and Design 1s ?

b) Who is System Analyst and what are his various responsibilities ?
¢) Users of the Systems ?

1. What is System Analysis and Design?

System development can generally be thought of having two major components:
systems analysis and systems design. N K
~ In System Analysis more emphasis is given on understanding the details of an
existing system or a proposed one and then deciding whether the proposed system
1s desirable or not and whether the existing system needs improvements. Thus,
system analysis is the process of investigating a system, identifying problems, and
using the information to recommend improvements to the system. Fig: 1 shows the
various stages involved in building of new or an improved system.
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Fig. 1 : Stages in building an improved svstem

Svstem design is the process of planning a new business system or one to
replace or complement an existing system.

Analysis specifies what the system should do. Design states how to accomplish
the objective. After the proposed svstem is analyzed and designed, the actual
implementation of the svstem occurs. After implementation, working system is
available and it requires timely maintenance, and post implementation changes.

2. System Analyst :

The svstem analvst is the person (or persons) who guides through the
development of an information system. In performing these tasks the analyst must
always mateh the information system objectives with the goals of the organization,
Role of Svstem Analyvst differs from organization to organization,

2.1 Responsibilities of System Analyst :

Most common responsibilities of System Analvst are as following -

{a) Change Agent : The analyst may be viewed as an agent who will bring
change i the organisation, A candidate system is designed to introduce change and
reorentation in how the user organization handles information or makes decisions, Tt
15 important, that change be accepted by the user. The way to secure user acceptance

15 through user participation during design and implementation.

In the role of a change agent, the systems analyst may select various styles to
ntroduce change to the user organization. The styles range from that of persuader
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10 Imposer. In between, there are the catalyst and the confronter roles. W_h‘-";:;;
user appears to have a tolerance for change, the persuader oF catalyst (hci_pL”‘ .
is appropriate. On the other hand, when drastic changes are required, it mt‘?l b
necessary to adopt the confronter or ¢ven the imposer style. No matter fﬂ'hﬂt stylc
used, however, the goal is the same to achieve acceptance of the candidate system
with a minimum of resistance. )

{b) Investigator and Monitor : In defining a problem, the analyst picces
together the information gathered to determine why the present system d&lﬂ not
work well and what changes will correct the problem. In one respccl_, l._hls work is
similar to that of an investigator- extracting the real problems from existing systems
and creating information structures that uncover previously unknown trends that
may have a direct impact on the organization.

Related to the role of investigator is that of monitor. To undertake :md successfully
complete a project the analyst must menitor programs in relation to time, cost and
qua]i:_\.'.

(€) Architeet : The architect’s primary function 15 to act as middle man between
the client’s abstract design requirements and the contractor s detailed building plan may
be compared to the analyst’s role as liaison between the user's logical design requirements
and the detailed physical system design. At architect, the analyst also creates a detailed
physical design of candidate systems. The analyst aids users in formalizing abstract
ideas and provides details to build the end product - the candidate system.

{d) Psychologist : [n svstem development, svstems are built around people.
This is perhaps a bit exaggerated, but the analyst plays the role of a psychologist in
the way ne/she reaches people, interprets their thoughts, assesses their behavior
and draws conclusions from these interactions. Understanding inter functional
relationships is important. It is important that the analyst be aware of people’s feelings
and be prepared to get around things in a graceful way. The art of listening is
important in evaluating responses and feedback.

(&) Salesperson : Selling change can be crucial as ini tiating change selling the
system actually takes place at cach siep in the system life eyele. Sales skills and
persuasiveness, then, are crucial to the success of the system,

(N Motivator : A candidate system must be well designed and acceptable to
the user. System aceeptance is achicved through user participation in its development.
effective user training and proper motivation to use the system. The analyst’s role
as a motivator becomes obvious during the first fow weeks after implementation
and during times when turnover results in new people being trained 1o work with
the candidate sysr.un_lm mﬂoym_of dedication it takes to motivate users often
laxes th1_?.at'lal'y5['g abilities to !ma-.fuamhc pace. What was once viewed as achallenge
can easily become a frustration if the user’s staff continues to resist the system

I(g} P_olmcgbd:_dl:elmoc: to :11:3:; o:‘trr_lc.uwator 1s that of politician. In
implementing a idate system, VSLInes o appease all parties involved
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s an.ajyslt % moal “.’ have Li'u: support of the user's :h‘:
_ ' '* and tries to achieve their goals throug) compi .

i N 2.2 Interpersonal Skills ms Amnalyst :
An anal_\._:ﬂlmust. posses tectively earry out the

= N lhcy_cnn be divided into two Categories: interpe

i required for system dey elopment
is H lml‘:rpursguul Sk.tJ!S deal with relationships and the interface of the analyst with
= people in bgsmc&s l'hc._'. are useful in establishing trust, resolving conflict and
N c-ommumf.;n[mg information, Technical skills, on the other hand, focus on procedures
and u.-q:iugqucg for operations analysis. svsiems analvsis and Computer science

N The interpersonal skills reley K -

onal evant to svstems work include the following:
&5 (a) Communication - having the ability to articulate and speak the language
= ”of the wser, a flare for mediation and the abilin for i

Jjob. Specifically,
rsonal and technical skills, Both arg

s 5 ; .. 4 CMOS, excessive correspondence and a failure 1o
= hspcak up rm\- fear of being identified. Therefore, OpEning communication channels
are a must for svstem dew clopment
ik (b) Understanding - identifving problems and assessing their ramifications,
ving a grasp of company goals and objectives and showing sensitivity to the impact
e, f the svstem on people ar work

v (e) Teaching - educating people in use of computer systems, selling the system
P hﬂ the user and giving support when needed

nal (d) Selling - selling ideas and Promoting innovations in problem solving using
ngs mputers,

: isu.s Technical Skills include:

{a) Creativity - helping users model
the

ideas into concrete plans and developing
andidate svstems 1o match user require:

manis

and (b) Problem solving - reducing problems to their elemeatal levels for analysis,
pveloping altemative solutions to a ziven problem and distinguishing the pros and

) cons of candidate svstems

o, h (€) Project management - scheduling, performing well under time constraints,
ole coordinating team efforts and managing costs and expenditures.

on (d) Dynamic interface - blending technical and non technical considerations
ith

in functional specifications and gencral design

on (e) Questioning attitude and inquiring mind - knowing the what, when,
ge . sl_\i where, who and how a systemn works
In

() Knowledge of the basics of the computer and the business function,

i . Swstem analyst requires interpersonal as well as techmcal skills, although the
Fl essity for both skills depends on the stages of system development

\
‘

L ——

Introduction o System Desipn Conecpe 5
Lavel of Skill I | 1
Inveolwerment | | |
| | ey
e =8 | Technicar | J |
| 4 I
g Do l
1 . | |
[ | 2 |
I f) o l
| L- I
I | I
Low | | |
Analysis Design Implamantation Manterance

Fig. 2: Interpersonal & Technical Skills required for System Development

The above figure illustrates the skills expected in a svstems analvst across the
phases of svstem development
3. Phases of Development _ -

1. Analysis : It includes tem's stadv in order to get facts abm.“ :::;n:::
activity. It is about getting information-and determining ;:ﬁ:m:lr:tm ——
responsibility includes only requirement determination, not the design . "

2. Analysis and Design : Aparnt from the analvsis work, Analyst is a
responsible ['(;r the desizning of the new system/application. P

3. Analysis, Design, and Programming : Analyst |s_ulsnlr$$gi$:n e
as a programmer, where he actually writes the code to implemen

roposed application. -
i poi}uc 'lf::‘llh: various responsibilines that a svstem analyst requires l::"'vl:d;_-t:i
has to be multifaceted person with all round skills ru{ul(u]i ilt ull'::l:)n.::tkim?bsrstcln.
life cvele. In addition to the technical knowhow 0‘1 ni;, n:-um km“h:dg-c_
development of a System Analyst should also have the following ; ki:ld e

Business Knowledge: As the analust mght have to d::}dOD aﬂ;all o
. he should be Samiliar with the gencral functioning o

busingss svs
businesses . . )
¢ 5 of deve

Interpersonal Skills: Such skills are equired mu\..mou;mr‘mﬁom-

process for interacung with all the users and extracting, the roqu e
Problem Solving Skills : A system analyst should havccnﬁ 'lfgr g

! « alternate solutions to the system and g

skalls for defing the altermate S0 ! 7 O i

ps er:m_, at the vanous stages of the development proc

OCCL L ;

g altermate solutions are available.
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4.1 sers of System

(a) Systems Designer @ A systems designer carries out svstems design.
should be an expert m computer technology being used. The primary interaction is
with the prosrammers o get the system developed as per his design.

(b) Programmer : A programmer develops programs according to the design

specificatons recerved from the systems designer. Experience in the language. DBMS
d for developing the svstem is preferable. A programmer is also responsible
and debugging the modules developed by him.
The programmers who develop the igher level modules may also be responsible
for mtegratng the lower level modules into an integrated sub-system or the complete
svstem Integration may invalve the testing and debugpeing of a sub-svstem or the
complete svstem

(¢} Technical Writer @ A technical writer is supposed to develop the user and
operations manual. He may also be involved n editing of all other documents produced
during svstems development

(dy User : A user is a person or a group of persons for whom the svstem is
bemng developed. The user s mvolved during a number of steps in svstems
development. except for design, coding, testing and debugging, His role is extremeiy
unportant during feasibility study and svstems analysis -

(e) Project Manager : Praject manager 15 the person who is the overall incharge
of the entire svstems development project. He should be good manager with abilitics
to- plan, communicate. coordinate and control. He should also be able o project the
resouree and tme requirements for developing the svstem.

(1) Management : Ma ment here refers to the management of the
arganization for which the systemis being developed. The management is responsible
for sanctioning the development project and the resources required by it The
management at any stage may alter the parameters of the project and mayx ¢ven
cancel a projeet at an advanced stage.

() Operations Stafl : Operations staft is the group of persons who will be
responsible for aperating the new svstem They are also reforred o as the EDP or
the MIS siaff

() User of Systemn 1 Users of the system refer to the people who use compulters
to perform therr jobs like desktop operaters these users are known as end user.
Further, end users can be divaded into various catlegories

Very first

s users arc the hands on users who will actually interact with the
system. They are the people whe feed in the input data get output data. Like person
at the booking coumer of a gas authority. This person actually sees the records and
repisters regquests from varions customers for sas cvlinders

Other vsers are the indirect end users who do not mieract with the svstems
hardware and sofiware. However, these users benefit from the results of these
5 These tvpes of users can be managers of erganization using that svstem.

i 7
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There are third types of users who have management ruspunmbllllw!;_ :-;"
(&

application systems. These oversee investment in the development or use ©
systent. .
5 Another tvpes of users are sentor managers. They are responsible for evaluating
organization’s exposure to risk from the svstem failure. _

Now as we have discussed that, what are systems and what 15 system analysis
and design, so let us take a case in which we'll apply the concepts we have learned
in the chapter.

5. CASE STUDY : XYZ Public Library :

XY Z Public Library is the biggest library in Jaipur. Curretly it has about 1500
members. A person who is 18 or above can become a member. Thereis a membership
fee of Rs. 1,000 for a vear. There is a form to be filled in which person fills pcrsa!'lnl
details. These forms are kept in store {or maintaining members’ records and knowing
the membership penod.

A member can issue a maximum of three books. He/she has three cards to
issue books. Against each card a member issuc one book from hbrary. Whenever a
member wishes to issue a book and there are spare cards, then the book is issued.
Otherwise that reguest is not entertained, Each book 15 to be returned on the specified
due date. If a member fails to retum a book on the specified date, a fine of Rs 3 per
dav after the due return date 15 charged. If in case a card gets lost then a duplicate
ca-rd 15 1ssued, Accounts are mamtamed for the membership fees-and monev-collected
from the fines. There are two hbranans for books return and issue transaction.
Approximatel 300 members come to library danly 1o 1ssue and return books.

There are 80,000 books available out of which 3000 books are for reference
and can not be ssued, Records for the books 1l the hibrary are maintained, These
records contain details about the publisher, author, subject, language, ete. There are
supplicrs that supply books to the ibrary. Library maintains records of these supplicrs.

Many reports are also produced. These reports are for details of the books
available in the library, financial details, members” details and supplier’s details,

Currently all functions of the library are done manually. Even the records are
mamtamned on papers, Now day by day members are increasing. Maintaining manual
records is becoming difficuit task. There are other problems also that the library
staff is facing. Like in casc of issue of duplicate cards to a member when memb-;}
or library statfloses the card. It is very difficult to check the zenuinity of the problem.

Sometimes the library stafT needs to know about the status of a book as o
whether it is issued or not. $o to perform this kind of search is very difficult ina
manual svstem

Also management requires reponts for books issued, books in the library
members. and accounts. Manually producing the reports is a cumbersome job “-hé,;
there arce hundreds and thousands of records. '
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Management plans to expand the libra v, in terms of books, number of members

':md finally the revenue generated. It is obscrved that every month there are at least
100-150 requests for membership.

. For the last two moiths the library has not
'cntertamed requests for the new membership as it was difficult 1o manage the

existing 1500 members manually. With the expansion plans, the management of the
Plibrary aims to increase its members at the rate of 200 per month, It also plans to
increase the membership fees from 1000 to 2000 for vearly and 1000 for half year,
Pin order to provide its members better services, which includes incrzase in number
of books from 3 to 5.

Dug to the problems faced bv the library staff and its expansion plans, the
'managcmcnt is planning to have a system that would first eradicate the needs of
cards. A svstem to automate the functions of record keeping and report generation.
And which could help in executing the different searches in a faster manner. The
system to handle the financial details.

Librarian Members
) - . .
~_ . Suppliers
,/ | Network
‘\'-. - 4
= antwjts"w

% Books Received

New members
registration
= = &

=

Registration Fee Collection

Fine Collected

Collection of

Fine ,
Fees of Books
} Memberships : :
. : Membership
4 e L .-+ Delails
. Information Record Section

Fig. 3 : Library System
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apter to the case study : The
tudy XYZ Public Library is our

Applying the concepts studied in the ch
first thing we studied is systems. In our ease «
system l_".vcry system is a sct of some functional units that work together to achieve
some objective. The main objective of library system is to provide bocks to its
members without difficulty. Fig: 3 depicts our library system pictorially.

Our system has many functional units Books issue and return section, books
record unit members record unit, account and generation units are the different,
Functional unit of the library. Each functional unit has its own task. However, each
of these work independently to achieve the overall ohjective of the library.

Later in the session, we talked about different components and characteristics
of the systems. Data is an important component of any svstem. Here, data is pertaining
to the details of members, books, accounts. and suppliers Since people can interact
with the system this system is an open system. The svstem is mainly concerned
with the management of data it is an information svstem

If this system were to be automated as conceived by the management, then
role of the system analyst would be to study the svstem. 1ts workings. and its existing
problems. Also the analyst needs to provide a solution to the existing problem.
MNow that the management has decided for an automated svstem the analvst would
perform the above tasks.,

As the analyst did the study of the system. the following problems were
identified
+ Maintaining membership cards
Producing reports due to large amount of data
Maintaining accounts
Keeping records for books in hibrary and 1ts members
Performing searches

MNow that the analyst has studied the svstem and identified the problems, it 1s
the responsibility of the analvst to provide the best possible solution the management

of the library.

Very Short Questions :
1. Who is system analyst 7
2 What are the stages in building animproved system ?

3 Define system ?
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Short Questions :

1.  Whatis system ?

&)

What are the stages involved in system development 7
3. Whatare the skills required in a system analyst ?
4.  Who are the users of system ?

Long Question :

L. What is system Analvsis and design?
2. Discuss all types of users of the system?

3. What is the role of system Analyst?

Qaa

2]

INTRODUCTION TO SYSTEM

1. System Concepts
1.1. Systems components
1.2, Systems characteristics
1.3, Methodologies, Models, Tools &
Techniques of System Development
1.4 Approaches to System Development
Classification of Systems
Information Systems
3.1. Types of Information Svstems
4. Classification of Business Information System
4.1 Introduction
4.2 Functional Area
4.3 Usage Level
4.4 Mature of Processing
(a) Batch Systems (b) Online Systems
(¢) Realtime Svstems
5. Procissing Location
\6. Degree of Integration

L

To understand System Design concepts one has to first understand what exactly
are Systems. In this session, we explore the meaning of system in accordance with
analysts and designers. This session gives the reader basic concepts and terminology
associated with the Systems. It also gives the overview of various types of systems,

In the broadest sense, a system i1s simply

a set of components that interact with each other to accomplish some
purpose.

They are all around us. For example, human body is a biclogical svstem. We
experience physical sensations by means of a complex nervous system, a sct of
parts, including brain, spinal cord, nerves, and speaial sensitive cells under our skin
that work together to make us feel hot, cold, itchy, and so on. .
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ploy :u,l‘r wages caleulations, keeping track of their leave status
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rQVJdc some service. or for keeping track for some particular function. So
'mmtmr_ung data 1s an important and cssential activity in any business. The ovérall
data maintained constitutes what is known as Information s-}'smm, -
#®  Information svstem is the means by which data flow from one “person or
department to another and can cncompass cverything from interoffice mail and
.:Fcphonc links to a computer system that generates periodic reports for various
sers. Information svstems serve all the swvstems of a business, linking the different
mponents in such a way that they effectively work towards the same purpose,
- Systems Concepts :
The term “System” is derived from the Greek word SYSTEMA.
. Definations -
IEmeans an organized relationship among functioning units or components.
. We can define a Svstem as a combination of resourees or functional” working
together to accomplish a given task
The term “working together” n sysiem definition is very important as all the
components are interrelated and interdependent and can not exist independently, As
definition says. these components interact with each other to accomplish a given
task. which is actually the objective of the system. The components that COMPprise a
lcm may be the various inputs required by the svstem, the outcomes or the
autputs of the svstem, the resources required to make the system functional ete.

“1. System components :
A big svstem may be seen as a st of interacting smaller svstems known as
ﬂs_\'slcms or functional units cach of which has its defined tasks. All these work in
ardjna[ian to achieve the overall objective of the systeny.
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As discussed above, a system is a set of components working together to
achieve some goal. The basic clements of the system may be listed as:
e Resources
e Procedurcs
+ Data/Information
» Processes

Resources : Every system requires certain resources for the system to exist
Resources can be hardware, software or liveware. Hardware resources may include
the computer, its peripherals, stationery etc. Software resources would include the
programs running on these computers and the livewere would include the human
beings required to operate the svstem and make it functional. Thus these resources
make an important component of any svstem, For instance, a Banking system cannot
funetion without the required stationery like cheque books, pass books ete. such
systems also need computers to maintain their data and trained staff to operate
these computers and cater to the customer raquirements.

Procedures : Ever svstem functions under a set of nules that ‘govern the
‘system to accomplish the defined goal of the svstem. This set of rules defines ll'n.
p'rn(:edums for the svstem to operate. For instance, the Banking systems have their
predefined rules for providing interest at different rates for different types of accounts.

Data/Information: Every system has some predefined goal. For achieving
the goal the system requires eertain inputs, which are converied into the required
output. The main abjective of the Svstem is to produce some useful output. Output
is the outcome of processing. Ouiput can be of any nature ¢.g. goods, scrvices or
information. However, the Output must conform to the customer’s expectations.
Inputs are the elements that enter the system and produce Output. Input can be of
various kinds, like material. information, cte. .

Intermediate Data @ Vanous processes process svstem’s Inputs. Bcfom_ itis
transformed inte Output. it goes through many intermediary tlansfomalu?ns
Therefore, it is very important o identify the Intermediate Data. For cxarn?ic. ina

college when students register for a new semester, the initial form s-.}blmlrtod b\
student goes through many depariments. Each department adds their validity clmkls
on it. Finallv the form gets transformed and the student gets a shp that states wi‘_ll':ﬂ_'u-r
the student has been registered for the requested subjeets or not, It helps in building
the System in a better way ) )
intcmmdintu forms of data occur when there 1s a lot of processing on dic mpuf
data. So. intermediate data should be handled as carefully as other data since the
output depends upon it
g 'Prw.f:%s : TE:; svstems have some processes that make.use of the rcsourcﬂ:s
to achicve the sct g‘;:l.l under the defined procedures. ‘l'hc_se processes are the
em For instance in a Banking System there are
od out. Consider for example the processing of a
ugh several stages before it actually gets
f the processes of the Banking system.

operational clement of the
several processes that are ©
cheque as a process. A cheque passes thro
processed and converted. These are some o
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1.2 System Characterstics

All the components together make a complete functional system. Systems also
exhibit certain features and characteristics, some of which are:
® Objective
e Standards
= Environment
o Feedback
+ Boundarics and interfaces

Objective : Every svstem has a predefined goal or objective towards which it
warks. A system cannat exist without a defined objective, For example an organization
would have an objective of caming maximum possible revenucs, for which cach
department and each individual has to work in coordination

Standards : 1t is the acceptable level of performance for any system. Systems

should be designed te meet standards. Standards can be busincss specific or
orgamzation specific. For example take a sorting problem. There arc various sorting
algonithms. But each has 11s own complexity. So such algerithm should be used that
wives most optimum efficiency. So there should be a standard or rule to use a particular
Algorithm. It should be seen whether that algorithm is implemented in the svstem

Environment : Evens svstem whether it is natural or man made co-cxists
with an environment. it is verv imponant for a system to adapt itsclfto its environment.
Also, for a svstem to exist it should change according to the changing envirsnment,
For example, we humans live in a pamicular environment. As we move 1o other
places. there are changes in the surroundings but our body gradually adapis to the
new environment. If it were not the ease, then it would have been very difficult for
human to survive for so many thousand vears,

Another example can be Y2K problem for computer systems. Those svstems,
which are not Y 2K compliant, will not be able to work properly after vear 2000, For
computer svstems 1o survive it is important these systems are made Y 2K compliant
or Y2K ready,

Anather example as the developmant in the technology field our banking
experience has changed. Now we do not require to walk in bank for every small
transaction. With the help of changes mode in ‘working environment many transactions
of banking system can be don using smart phone and internet.

Thus working envirounment of system is very important characterstic.

Feedback : Feedback is an important element of svstems. The output of a
system needs o be observed and feedback from the output taken so as to improve
the svstem and make it achieve the laid standards. In Fig. 1, it is shown that a
sy stem takes input. [t then transforms it into output. Also some feedback can come
from customer (regarding quality) or it can be some intermediate data (the output of
one process and input for the other) that is required to produce final output.
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Fig. 1 : A system converts input data into output information
Boundaries and Interfaces: Everv svstem has defined boundaries within
which it operates, Beyond these limits the system has to interact with the olhf:r
systems. For instance, Personnel system in an  organization has its work_ domain
with defined procedures. If the financial details of an emplovee are ruqun_rud. the
system has to interact with the Accounting svstem to get the required details.
Interfaces are to another important element which the system interacts with
the outside world. System interacts with other svstems thorough its interfaces. Users
of the systems also interact with it through interfaces Therefore, these should be
customized to the user needs. There should be as user friendly as possible.
1.3 Methodologies, Maodels, Tools and Techniques of System Development
* A system development methodology -provides guidelines to follow for
completing every activity in the systems deveiopment life cvele.
® A model is a representation of some important aspect of the real world
some models used in system development
--Flowchart, DFD, ERD, Structure chart, Use case diagrams, class
diagrams, seq. diagrams some models used to manage the development
process
PERT charts, Ganu chart organ. Hierarchy chart, Financial analvsis models
-NPV, ROI
Tools
* A tool is software support that helps create models or othe: components
required in the project,
smart editors, C-5 help, debugging tools, CASE (Computer-Aided Svstem
Engineering)
Tools- Help the analyst ereate the important system models
Techniques
*  Aechnique is a collection of gu
system development activity,
Some Techniques
00 analysis, Data Modeling,
analysis and design Software-testing
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D 1.4Approaches to System Development
System Design Coneept has
approaches and methodologics, The

types of Systems Development Life
Adaptive approach.

two {;Ioscl[\- related ver independent concepts
first important concept is that there are two
Cyele approaches Predictive approach and

[ ] The second important concept 15 that there arc

: two tvpes of devel
methodologies Structured approach and Object Ori T

ented approach.
These are two separate concepts. Projects can be
) approaches, the approach to the life eycle and the
predictive with structured, predictive with abject ori

) or adaptive with object onented.

any max of these two
approach to the methodology
ented. adaptive with structured,

We first presents and explains the differences in the life cvele approach the
) predictive and the adaptive approaches. These nwo approaches are really a continuum
and any give project may have elements of both approaches. The pred Léti\-eapp roach
D tothe SDLC is used for projects that are well understood and low risk. The adaptive
approach to the SDLC is used for projects that are not well understood and are
P higher risk. Adaptive SDLCs are more iterative and allow the praject team to adapt
the praject to changing circumstances.
)

The object oriented approach refers to system development using newer
object technologies that require a different approach to analvsis, design, and
programming

One of the key concepts in svstem development is the systems development

life cvcle (SDLC). The SDLC refers to the entire process of building, deploving,

) using. and updating an information svstem. A predictive approach to the SDLC

assumes thar the development project is planned in advance and that the new

) information svstem can be developed according to the plan. An adaptive approach

to the SDLC is used when the ¢xact requirements or nceds of the users are not

I well understood. A more flexible approach 1s needed that allows the plan (o be
madified as the project progresses.

I We use the following techniques for software development,

! {i) The Structured Approach

Structurad Svsiem Development: The three techmques that make up the
structured approach are Structured analvsis, structured design, and structured
, programming. Sometimes. these techniques are collectively called as the Structured

Analyvsis and Design Techmgue (SADT). Structured programming produces a
Ipro»gr':!rr: that has one begimning and one ending, with cach step in the program
execution consisting of one of three programming constructs

A sequence of program statements
A decision point at which one set or another set of statements execules
A repetition of a set of statements

1
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T¢ complex programs into a hicrarchy of
progmm madulus One medule at the top of the hicrarchy controls program execution
by “calling” lower level modules as required. The modules and the arrangement of
modules are shown graphically by using a model called a structure chart,

There are two main principles of structured design © Program modules
should be (1) loosely coupled and (2) highly cohesive. Loosely coupled means that
cach module is as independent of the other madules nghly‘cohcsivc means that
cach module accomplishes one clear task

Top down programming divides mo

The structured analysis technique helps the developer define what the system
needs 1o do (the processing requirements), what data the svstem needs to store and
use {data requirements), what inpus and outputs are needed, and how the functicns
work together to accomplish tasks. The key graphical model of the svstem
requirements that arc used with structured analysis is called the data flow diagram
(DFD). A model of the needed data is also created based on the tvpes of things the
syster needs to store information (data entities) about. The data modeling is done
with the entity relasonship diagram (ERD).

(ii) The Gbject Oriented Approach

The object oriented approach views an information svstem as a collection
of interacting objects that work together to accomphsh tasks

n object 1s a thing in
the computer svstem that is capable of responding to messaze

{1

Given that the object oriented approach views imformation systems as
collections of interacting objects, object oriented analyvsis (00 A) defines the objects
that do the work and determines what user interactions (called use cases) are
required to complete the tasks. Object oriented design (O0D) defines all the additional
types of objects that are necessary 1o communicate with people and devices in the
system. it shows how the objects interact to complete tasks Object oriented
programmung (OOP) is the writing of statements i a programming language 1o
define what cach tvpe of ehject does. This is done using “methods.” which are
smaller groups of program code. Within a given method programmers normally use
struciured Prosrammng conitmcts, of SCquUence, decison, and repelition

An object is a tvpe of thing, It could be a customer or an emplovec or it
could be a button or a menu. Identifving tvpes of objects means classifving things,
A classification or “class” represents a collection (in reality it is a set) of similar
objects: therefore. object oricnted development uses a UML class diagram to show
all the classes of objects that are in the system.

The object oriented approach vields several key benefits. among them
naturalness and reusability. The approach 1s natural or miuitive for people !mc;!:use
we tend to think about the world in terms of tangible objects Because the object
oniented approach involves classes of objects and many systems in the organization
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use the same objects, these classes can be used over and over again whenever
they are needed.

2. Classification of Systems :

From previous section we have a firm knowledge of various system components
and its characteristics. There are various types of system available which, can be
categorized in many ways. Some of the categories are open or closed, physical or
abstract and natural or man made mfonﬁation systems, which are explained below:

Classification of systems can be done in many ways.

2.1 Physical or Abstract Systems : Physical systems are tangible entities
that we can feel and touch. These may be static or dynamic in nature. For example
take a computer center. Desks and chairs are the statie parts, which assist in the
working of the center. Static parts don’t change. The dynamic systems are constantly
changing. Computer systenis are dvnamic system. Programs, data, and applications
can change according to the user’s needs,

Abstract svstems are conceptual. These are not phvsical entities. They may be
formulas. representation or model of a real system,

2.2 Open and Closed Systems : Systems interact with their environment to
achieve their targets. Things that arc not part of the system are environmental
clements for the svstem. Depending upon the interaction with the environment.
systems can be divided into two categories, open and closed. -

Open Systems : Svstem that interact with their environment. Practically most
of the sysiems are open systems. An open svstém has many interfaces with its
cvironment. It can also adapt to changing environmental conditions. It can receive
nputs from. and delivers output to the outside of system. An information system is
an cxample of this category

Closed Systems : Svstems that don’t interact with their environment. Closed
systems exast in concept only:

2.3 Man made Information Systems : The rain purpose of information
systems 15 1o manage data for a particular organization, Maintaining files, producing
nformation and reports are few functions.

An information syvstem produces customized information depending upon the
needs of the organization. These are usually formal, informal and computer based.

Formal information Systems: It deals with ihe flow of information from top.
Management to lower management. Information flows in the form of memaos,
instructions. cie. But feedback can be given from lower authorities to top management.

Informal Information system: Informal systems are employec based. These
are made 1o solve the day to dav work related problems.

12
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Computer-Based Information Systems: This class of systems dcplcnds £
the use of computer for managing business applications. These systems are discus
in detail in the next section.

3. Information Systems :

In the previous section we studied about various classification of systems. Since
in business we mainly deal with information systems we'll further explore these
systems. We will be talking about different types of information systems prevalent
i the industry. )

Business Information system deals with data of the organizations, The purposcs
to business information system are to process input, maintain data preduce reports,
nandle queries, handle on line transactions, generate reports, and other outlput. These
maintain huge database, handle hundreds of queries ete. The transformation of data
into information is primary function of information system, i o

These tvpes of systems depend upon computers for performing their objectives.
A computer based business system involves six interdependent elements These are

(1) Hardware (machines) (2) Software (3) People (programmers, managers
or users), (4) Procedures, (5) Data and (6) Information (processced data). All six
clements interact to convert data into information. System analvsis relies heavily
upon computers to solve problems. For these types of systems, analyst should have
a sound understanding of computer technologies. -

In the following section, we explore three most important information systems
namely, transaction processing system, management information svstem and decision
support system, and examine how computers assist in maintaining Information systems.

Decision Support
System

Management Information
Systemn

Transaction Support
System

Information
System

Fig. 2 : Relation of Information systems to levels of organization
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3.1. Types of Information Systems :

Information systems differ i
levels in orsanization informatio
are |

1 their business needs. Also depending upon different

" systems differ. Three major information systems

1. Transaction processing

2. Management information Svstem
3. Decision support system

i Flg;a_m: 2 shows rcT:f :;21 of information svstem o the levels of organization. The
rmation needs are different at different organization, ingly

i . . al levels. Accordingly the

information can bc categorized as: strategic information, managerial information

and operational information.

i, ming. For ot i oo 6 G K g
ired by the top man tfi e o eameC by the orpanization are
i:?fq::na.ljo;': is not mqu:;} ::K:;':c ig:‘.:f:l_n = lht policies D_f ﬂ',c organization. This
b evels in the organization. The information
systems that provide these kinds of information are known as Decision Support
Svstems
The second category of information required by the middle management is
known as managerial information. The information required at this level is used for
makmg, short term decisions and plans for the organization. Information like sales
analysis for the past quarter or vearly production details etc. fall under this category.
Management information system (MIS) caters to such information needs of the
organization Dug¢ toits capabilities to fulfill the managerial information needs of the
organization. Management Information Systems have become a neeessity for all big
organizations. And dug to its vastness, most of the big organizations have separate
MIS departments to look into the related issues and proper functioning of the system.
The third catezory of information is relating to the daily or short term information
needs of the organization such as attendance records of he employees. This kind of
information is required at the operational level for carrying out the day-to-day
operational activitics Duc to its capabiliies to provide information or processing
transaction of the organizauon, the information system is known as Transaction
Processing Svstem or Data Processing System. Some examples of information
provide by sue svstems are processing of orders, posting of entnies in bank, evaluating
overduc purchaser orders ¢tc,

1. Transaction Processing Systems : TPS processes business transaction
of the organization. Transaction can be any activity of the organization. Transactions
differ from organization to organi zation

For example, take a railway reservation system Booking, canceling, et are all
transactions. Amy querv made to it 15 a transaction However, there are some

13
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transactions, which are common to almost all organizations. Like employee new

emplovee. maintaimng their leave status, maintaining employees accounis, etc,
This provides high speed and accurate processing of record keeping of basic

operationzl processes, These include caleulation, storage and retricval.

Transaction processing svstems provide speed and accuracy, and can be
programemed to follow routines functions of the organization.

2. Management Information Systems : These svstems assist lower
management in problem solving and making decisions, They use the results of
transaction processing and some other information also. It is a set of information
processing functions. It should handle quenes as quickly as they arrive. An important
clement of MIS svstem is database. A database 15 a non-redundant collection of
interrelated data items that can be processed through application programs and
available to many users.

3. Decision Support Systems : These sistems assist higher management to
make long term decisions. These tpe of systems handle unstructured or scmi
structured decisions. A decision is considered unstructured It there are no clear
procedures for making tile decision and if mot all the factors to bw:- considered in the
decision can be readily identified in advance These are not of recurning nature
Some recur infrequently or occur only once

A decision suppart system must very flexible. The user should be able to produce
customized reports by giving particular data and format specific to parmicular situations.

Summary of Information Systems J

Characteristics J

stes computer-based processing for material
Substitute pi

procedures. Deals with well structured processcs
lacludes record keeping apphcations.

Provides input o be used n the managerial
decision process. Deals with supporting well

Categories of
Information System

Transaction
Processing
Syvstems

Management

Information . ppe
system structured decision situations. Ty pic§l )
- information requircments can be anticipated.
1st make
Decisions Support Provides information 1o Managers who mu

ts about particular situations. Supports

CTl
Judgn ok

decision-makers n situations that arc
well structured

Svslems

[

“Table 1 : Characteristics of Information Svstems
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Approach ‘What? When? Why? Why not?
SDLC Building the system | Mediumito | 1. Structured L. Time consuming
by completing 6 stages| large
sequentially : mainframe | 2. Formal 2. Costly
based :
systems 3, Inflexible
1. Project Definition
2. Systems Study
3. Design
4. Programming
5. Installation
6. Post-implementation
Prototyping | Building and Unclearuser | 1. User L. Poor system
experimental and requirements | involvemen quality
system equickly involvement | quality
cheaply 2. Fast 2. Lack of standard
Package Purchasi hg programs | Comanon 1. Limited L. Mot meeting all
that have been writien | solution technical skills
and tested
2. Cost saving | 2. Customization
3. Clear
expeclations
End-user Bilding the system by | Personal & | 1. No. 1. Limited scope
Development| end- users with litde | small misunder 2. Loss of control
or ne formal technicl standing
assistance 2. Fast
Outsourcing | Using an external Mission non | 1, Reduce L. Risky
vendor develop or critical cosis
operale an applications | 2, Prediciability | 2. Loss of control
organization’s [Ss J

Table Z :

Information System development approaches
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4. Classification of Business Information System

4.1. Introduction :

There are various points on the basis of which Computzr Based Business
Information Systems may be classified, Some of the impaortant arcas which can be
used to classify business irformation systems are discussed in this section.

4.2 Functional Areas :

Every organization has various functional
different organization,

The typica! functional areas for a manufacturing company are listed Fig. 3.

Serviee to cach of the functional areas will be provided of by a business
information system. A business information svstem or its subsystem serving a
particular functional area gets named or classi fied accordingly.

For instance there are business information systems which may be termed as,
# Financial Accounting Systems, )

areas which may be different for

 Inventory Management Systems,
# Production and Control Systems etc.,
# Personncl Management System,

¢ Planning Management Svstem
Organisation
)

v * + - v )

Accounting Inventory Purchase Ma";ﬂ'ﬂg Production Personnel
L___ Sales
Receivables Payables General Supplier Purchase Payroll  Personnel
Accounts| Management  Order Records

Processing

+ v i
Fixed Raw Finished Waork Material Production Maintenance
Assols  Malterial Goods In Resource Planning &
Progress Planning Control
+ +
Customar Customer Sales Forecasting Market
order Support & Managemant Intelligent

Processing  Management

Fig. 3 : Functional Areas of Manufacturing Company
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4.3. Usage Level :
Business information svstem may be viewed as having the following, three
lavers.
e Transaction Processing Svstem
o Management Information System.
& Decision Support Svstem.
4.4, Nature of Processing :
Depending on its processing modes, a business information system may be

classified as a batch. online or realtime svstem. This classification is based on when
and how fast the transactions are processed

(a) Batch Systems : In a baich svstem all the transactions for a period ‘of
given time are first collected as a bateh. This bateh of transactions is then processed
at the end of the pericd

e Pavroll svstem is one of the good example of a batch system.

& The transactions of all the employees related to payroll like leaves, advances,
increments. bonus, overtime, incentives etc. are collected for a month.

e At the end of the month these transactions are processed to produce the
salarv statement.

® This salany statement will gives the details of the salary to be paid to the
emplovees of the organization for the previous month.

Generallv Batch processing software is operated by the persons in the EDP
staff and not used by the end user directly. Batch processing software need not be
user friendly or interactive. Batch processing systems cannot provide latest
information.

(b) Online Systems : [n an online system all the transactions arc captured at
the ongin and processed immediately, /

Hotel Information Svstem is typical example of online system where following
actions are taken care off

e Resernvations

e Check Ins

e Check Outs

End users generally interacts with online softwarc which should be in.lcractl\-c
and user friendly. Online input devices like monitor are required for capturing data.
Direct access files are required for mentaming database. Most unling svslems are
being developed using RDBMSs The application programs arc bc!n}:_; written in
cither 3GL or 4GL Since transactions arc processed immediately online svstems
can provide latest information A typical application may hawve both online and baich
processing components.

(¢) Realtime Systems : In this svstem the transactuions are captured at the
point of ongin and are processed within a Jirmited tme period. A real time system
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may also be defined as onc which controls the environment by receiving data
processing them and returning the results sufficiently quickly to affect the environment

at that time The term environment generally refers to a piece of equipment being
controlled by the real time system.

A few examples of real time systems are listed in the table below.

System Description

Pracess Control Systems The computer systems that are used to

control crude oil refineries, chemical
manufacturing processes, mining and
machining operations.

The ATMs that are used for making hmited
deposits and withdrawals at a bank ATM.
High Speed Data Acquisition Systems | Computers which receive data from
satellites. laboraton equipment.

Computer Systems that must track the
trajectory of a missile and make continuous
adjustments 1o its trajectory.

The term sufficiently quickly in the definition of a realtume svstem is subjective.
There are many online systems- banking svstems. airline reservation systems, stock
brokerage svstems that are expected to react very quickely.

Automated Teller Systems

Computer Guided Missile System

However in most realtime systems the computer must react within nano seconds
to the inputs that it receives. Another distinction berween onhine and realtime systems
is that, whereas online systems interact with people. the realtime systems interact
with both people and environment.

A realtime svstem mav receive inputs from the environment and may send
results direstly to the environment. The environment is controlied by the realtime
system If the response is not fast enough the emvironment may o out of control.

5. Processing Location :

At one time. all data processing was centralized, with data recorded, mput and
processed at a central computer site. The cost of placing computers closer to the
end-user was prohibitive,

Today because the computers have become cheaper, most of big organizations
have decentralized their processing workload to multiple computer nodes.

Distributed computing can offer several advantages including improved
responsiveness, better end user control over data and reduction in costs

Computers used in distributed processing may be connected in a network
Different ypes of network topologis can be used like .. point to point, bus, star
lwerarchical, nng ¢t
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6. Degree of Integration :

The information system for an organization may have muliiple components e.g.

financial accounting, inventory management, purchase sales etc

If all these different components share a commeon database of organization
then the business information system will be considered integrated Otherwise each

component will be considered a stand alone component,
Very Short Questions :
1. What is system 7

Define Resources ina system.

Define Procedures in a system.?

Define Intermediate Data in a System.

Define Processina System,

What are different approaches of system development ?
7. What is information system ?

[« T R VRN

Short Questions :
1. What are types of Information System 7
2. What are the components of system ?
3. What are the characteristics of system ?
4. Classsify various types of system ?

Long Question :

Define the term svstem?

1
2. What are the various elements of system?
3 What is svstem analvsis & design?
4. What are the role of svstem analvst?
5. Differentiatc between

(a) Open and closed svstem
(b) Phvsical and abstract

6 What is business information system? Classify BIS with suitable Example.
7. What is degree of integration? Give comparison study between batch a

relation system.

aaa
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SYSTEM DEVELOPMENT LIFE CYCEE

~ ( Objectives l'

1. Imtroduction to Life Cyele Models
1.1. Preliminary Investigation
1.2. Feasibility Study
1.3. Analysis phase, Determination of System’s requirements
1.4. Design of System
1.5, Development of Software
1.6. System Testing
1.7. Implementdtion and Maintenance
2, Different Life Cyveles Models
2.1. Traditional/Waterfall Software Development Model
. A data model
4. Alemate Development Models
4.1. Prototyping
4.2. Incremental Model
4.3. Spiral Model
4.4. Rapid Application Development (RAD)
4.5. Object Oriented Methodology
4.6. Dynamic Svstem Analysis
\5' Software Development Methodologics

tad

1. Introduction to Life Cycle Models :

In the last session we studied about system’s concepts and different pes of
systems. Also, a brief introduction to svstem analysis and design proccss was
presented. Let us now look into various kinds of svstem development methodologics.

Nearly four decades ago the operations in an organization used to be limited
and so it was possible to maintain them using manual procedures. But with the
growing operations of organizations and use of Information Technology, the need 1o
automate the various activitics increased, since for manual procedures it was
becoming very difficult and cumbersome. Like maintaining records for a thousand
plus employees company on papers is definitely a cumbersome job. So, ar that time
more and mere companies started going for automation.
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Since there were a lot of organizations, which were opting for automation, it
was fr.:_ll that some standard and structural procedure or methodology be int I'bdu(;['.d
in the industry so that the transition from manual to automated system became easy.
The concept of system life evele came into existence lhcn.' Life evcle model
em!:ahaslzed on the need to follow some structured approach towards b;lilding new
or improved system. Manv models were suggested for life cvele : waterfall model
was among the very {irst models that came into existence. Later on many other

models like prototype, rapid application development model, et were also introduced.

System development begins with the recognition of user needs. Then there is-a
preliminary investigation stage. Tt includes evaluation of present svstem, informartion
gathering. fasibility study, and request approval. Feasibility study includes technical,
economic, legal and operational feasibulity. In economic feasibility cost-benefit analysis
is done. After that. there are detailed design, implementation, testing and maintenance
stages.

In this session. we will learn about various stages that exists in system's life
eyele. In addrion, different life cycles models will be discussed. These include
Waterfall model. Prototype model, Object-Oriented Nlodel, and Dynamic Systems
Development Method (DSDM).

Activities involved in any Life eyele Model : Following activities are the
part of anv life cvecle model. The sequence may be not being exactly same. However,
cach of these 1s nezessanly covered in the life eyvele, The following section describes
cach of these stages

L.1. Preliminary Investigation :

Fig. | shows diffcrent stages in the svstem’s life evele. It initiates with a project
request. First stage 1s the prelimmary analysis The main aim of preliminary analysis
15 to identify the problem Firsi, need for the new or the enhanced system is
established . Only afier the recognition of need. for the proposed system is done
then further processing 1s possible.

Suppose in an office all leave-applications arc processed manually, Now this
company Is recruifing many new people every vear. So the number of emplovee in
the company has inercased. Thus the manual processing of leave application is
becoming very difficult. Therefore the management is considening the option of
automating the leave processing system, If this is the case, then the system analyst
would need to investigate the existing system, find the limitations present. and finally
evaluate whether automating the svstem would help the organization

Once the miual investigation is done and the need for new or improved svstem
i1s established, all possible alternate solutions arc chalked out. All these systems are

17

System Development Life Cycle 29

known as “candidate systems™. All the candidate systems are then weighed and the
best aliernative of all these is selected as the solution system, which is termed as the
“proposed system” )

.1.2. Feasibility Study :

The proposed system is evaluated for its feasibility. Feasibility for a system
means is it is practical and beneficial to build that system. Feasibility is evaluated
from developer and customer’s point of view. Developer sees whether they have
the required technology or manpower to build the new system. Is building the new
system really going to benefit the customer. Does the customer have the mqmm:l
money to build that tvpe of a systemn? All these issues are covered in the feasibility
smd\’- of the system. The feasibility of the system is evaluated on the three main
issu:':s: technical, economical, and operational. Another issue in this regard is the
lzgal feasibility of the project.

Stan
Pl

Preliminary
Investigation

If new additions are o be

: ! Feasibility
introduced in the syster'b'é’ iy

Stop

Implementation
and mainienance,

Fig. 1 : Various stages in System Development,
1. Technical feasibility: Can the devclopment of the pmp_osed system tr;
done with current cquipment, existing software technology, and available personncl-
Daes it require new technology?
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2. Economic feasibility: Are there sufficient benefits in creating the system
to make the costs acceptable? An-important outcome of the economic feasibility
study is the cost benefit analysis.

3. Legal feasibility: It checks if there are any legal hassle in developing the
system.

4. Operational feasibility: Will the svstem be used if it is developed and
implemented?

Will there he resistance from users that will undermine the possible application
benefits?

The result of the feasibility study is a formal document. a report detailing the
nature and scope of the proposed solution. It consists of the following:
# Statement of the problem
* Details of findings
& Findings and recommendations in congise form

Once the feasibility study is done then the project is approved or disapproved
according to the results of the study. if the project seems feasible and desirable then
the project is finally approved otherwise no further work is done on it
1.3. Analysis phase. Determination of System’s requirements:

After preliminary investigation, analvsis phase begins. Analvsis is a detailed
study of the various operations performed by the system, relationships aniong the
various sub-systems or functional units and finally the relationships outside the system.
Major qquestions under consideration durin 2 analvsis are:

I. What is being done?
2. How is 1t being done?
3. Does a problem ¢xist?
If & problem exists. how severe is i?
5. How frequentiv does it occur?
6. What is the underliming cause for the problem?

Study 1s conducted to find user’s information requircments, Proper functioning
of the current svstem is also studied Many tools are used during analysis. Data flow
diagrams, on-site obscrvations, and QUESHIONNAINSS are some examples. Once the
analysis is completed. the analvst has a firm knowledge of what is to be donc.

1.4, Design of System :

Aficr the system has been analvzed by the analyst, the design stage of system
Irfe evele begms. In design phase. the structure or design for the proposed system is
tinalized. Structure of files. databases, input, output, processes, and screens
(inrerfaces) are decided. Afier design is finalized, it is clearly documented in what is
called Design Document. This design document contains varigus graphical
represeniations of reports, user interaction screens, ¢te. This design document is

referred by developers during development of system
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Correct designing, of the system is very important. If we have a w(ang dcsu:r':ﬂd
we won'i beable to a get correct desired system. From various studies it is obSCW‘ :
that nearly 50% errors are made during design phase in any software dcvﬂapmj"“l
while 33% crrors are pertaining to program logic and only 17% are ;-»__\"nl&!u:tl‘-‘»‘?l
errors. Also cost of fixing errors is maximum for design phase. Cast of fixing ¢ﬂ'l'0"5
for design phase nearly amounts to 80% while it is only 20%; for logic and programming.

Cost of change increases when errors are discovered during later stag,cslfﬂl‘
system development. Mostly design errors are discovered in dcvcl_opmcml. testing,
or maintenance phase. So the cost of change due to changes in design “:'hiCh might
happen due to some error or improper design is very high. Thus the design process
should be handled very carefully. -7
1.5. Desvelopment of Software : _ y

In this phase, the actual development of the svstem takes place. That is. ;In.'sagﬂ
representations are translated into actual programs. Software developers may install
(or modify and then instzll) purchased software or they mav write new, custom-
designed programs.

Programmers are also responsible for documenting the program, providing an
explanation of how procedures are coded. Documentation is csscnn_al o test t!'lu,-
program and for further maintenance, after the application has been installed It is
also helpful to user in knowing the system well,

1.6. System Testing :

After a system has been developed, it is very important to check if it fulfills the
customer requirements and is working as per requirement of user. For this purpose,
testing of the system has to be done. For testing the svstems, varous test cases are
preparcd A test case is a eertain made up situation on which svstem is exposed so
as to find the behavior of system in that tvpe of real situation. These test cases
require data. The data can be also made up artificial data or the real data provided
by the user.

There are various types of tests which are used 1o test the svstem. These
include unit. integration, and acceptance testing.

The smallest unit of software design 15 module. In unit testing these raodules
are tested. Since the modules are very small even individual programmer can test
them. Onee the individual modules are tested, these are integrated to build the complete
#system. But testing individual module doesn’t guarantee if the svstem will work
properly when these units are integrated.

Accoptance testing ensures that the system meets all the requirements. [f it
fulfils all the needs required by the system, it is accepted by the customer and put
nto use

L.7. Implementation and Maintenance System :

Svstzmimplementation means putting up system on user s site, Like any svstem.
there 1s a aging process. Therefore, the system requires periodic maintenance and
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updations as per the requirements. Maintenance can be for software or hardware.
User priorities, changes in organizational requirements, or environmental factors
call for system enhancements. This is very crucial for the system’'s life.

2. Different Life Cycle Models :

A system development methodology refers to the framework that is used to
structure, plan, and control the procsss of developing an information system. A wide
variety of such frameworks have evolved over the years, each with its own recognized
strengths and weaknesses. One svstem development methedology 1s not necessarily
suitable for use by all projects. Each of the available methodologies is best suited to
specific kinds of projects, based on various technical, organizational, project and
tcam considerations.

We have studied the various stages that are involved in the development of
swstems. There are system development models, which follow these stages. There
is sequential traditional model also called waterfall model, Along with this there are
many other approaches to system development. There is iterative Prototype Model,
Dynamic Systerns Development Model (DSDM), Spiral Model, Incremental Model
and Object-Oriented Model. In the following section, we'll be discussing waterfall
model, prototype model, incementak mode!, spiral model, rapid application development
{RAD) Model, DSDM and object-onented model.

2.1. Traditional/Waterfall Software Development Model :

Framework Type: Linear

Initial !nvestigation
Requiremant

Definition o Design —————

IMPlEMEN AL ——
Operation &
Support
Fig. 2 : Waterfall Model
Basic Principles:
1. Project is divided into sequential phases, with some overlap and splash back
acceptable between phases.
2. Emphasis is on planning, time schedules. target dates, budgets and
implementation of an entire system at one Lme.
3. Tight control is maintained over the life of the project through the vse of
extensive
Written documentation, as well as through formal reviews and appm\-'::l,-b!z_-_rml'l“
by the user and information technology management otcurmng at the end of most
pinus before beginning the next phasc.
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Strengths:

1. Ideal for supporting less experienced project teams and project managers

2. The orderly sequence of development s

the adequacy of documentation and design revie

and maintainability of the developed software,
3. Progress of system development is measurable
4. Conscrves resources.

Weaknesses:

teps and strict controls for ensuring
ws helps ensure the quality, reliabi lity,

1. Inflexible, slow, costly and cumbersome due to significant structure and
tight controls.

2. Project progresses forward, with only slight movement backward,

3. Lirtle room for use of iteration, which can reduce manageability if used.
Depends upen early identification and specification of requirements, vet users may
not be able to clearly define what they reed early in the project.

5. Requirements inconsistencics. missing system components, and unexpected
development needs are often discovered during design and coding.

@. Problems are often not discovered until system testing

7. System performance cannot be tested until the system is almost fully coded,
and under capacity may be difficult to correct.

8. Difficult to respond te changes. Changes that occur later in the life evele
are more costly and are thus discouraged, -

9. Produces excessive documentation and keeping it updated as the project
ProEresses IS ime-consuming,

10.  Written specifications are often difficult for users to read and thoroughly
appreciate.

11.Promotes the gap between users and developers with clear division of
responsibility.

Situations where most Appropriate:

1. Project is for development of a mainframe-based or transaction-oricnted
batch svstem.

2. Project is large, expensive, and complicated.

3. Project has clear objectives and solution

4. Pressure does not exist for immediate wmplementation,

5. Project requirements can be stated unambiguously and comprehensively.

6. Project requirements are stable or unchanging during the svstem development
life evele. o

7. User community is fully knowledgeable in the business and application

8. Team members may be inexperienced.

9, Team composition s unstable and expected to fluctuate.

10, Project manager may not be fully experienced.
11. Resources need to be conserved.
12. Strict requirement exists for formal approvals at designated milestones.
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Situations where Least Appropriate:

1. Large projects where the requirements are not well understood or are
changing for any reasons such as external changes, changing expectations, budget
changes or rapidly changing technology.

2. Web Information Svstems (WI18) primarily due to the pressurc of
implementing a WIS project quickly: the continual evolution of the project
requirements; the need for experienced, flexible team members drawn from multiple
disciplines: and the inability to make assumptions regarding the users’ knowledge
level

3. Real-time syvstems

4. Event-driven svsiems

5. Leading-edge applications,

CASE STUDY: Library Management System :

Referring to the case of "Library management system’ introduced in the first
chapter. let us develop this svstem on Waterfall approach.

In Waterfall model. first stase is preliminary analysis, which deals with the
studv of the current system. finding problems and establishing whether the new
svstem will benefit the organization, In this library presently all transactions are
done manually. Each member is allowed a certain number of books to borrow. Hef
she-has cards to borrow books. Against each card a member can borrow one book
from library. Whenever a member wishes to issu¢ a book and there are spare cards,
then the book is issued. Otherwise that request is not entertained. The numbers of
members 2re increasing day by day. It is becoming a problem to manage the cards
of members S0 un automated system is required that can maintain the details about
the books borrowed by different svstem. As we have studied the system, we now
know about the existing problems. And we can positively establish the need for the
automated record keeping svstem. Afier this preliminary investigation, second phase
of Waterfall model. 1.¢, analysis phase begins.

In analysis. a detail study of svstem is performed. Each operation is looked into
more detanls. From the prehminary analysis we know that the members are increasing
and managmg their cards 1s now difficult task for the library staff Let us find out
why increasing members 15 a problem. There might be a case when a card gets
misplaced either by library staff or by member itself. If this is indeed the case then
a duplicatc card is made. But a member can lic about it and can make a duplicate

card even if the card is not lost In that case that particular member is having more
than maximum allowed cards There 15 no means o identity such members. Presently
there is a need to have a svstem that can record the details about the books issued
to members. Card svsiem needs to be discarded To solve this situation our library
needs a computer application that has a database that contains details corresponding
10 cach book issued. It should also have facilitics to check if the number of books
issued to a particular member doesn 't execed the maxlinum books allowed to him/
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her. Now we know what type of sysiem is required, we can move to the next stage
of waterfall model that is design stage.

From analysis phase it is clear that we need a database to implement our new
system. In design stage it is decided as to which type of database system'mll be
used. Secondly we'll identify what data should this database store and in \_'-'haf
format. After that various operations like issuing and returning books are finalized.
Various checks like number of books issued not 10 exeeed the maximum: number are
finalized. Various interfaces that are to be used for input are decided.

Once all these details are finalized, these are properly documented. These
documents are used in building the system during the development stage, which
follows the design stage. Using the design details the new system is built. Only
things that are identified during the design stage are incorporated into the system.
There is no deviation from the design specifications. Supposc in the design phase
the database to be used in the system is decided to be Oracle RDBMS then dunng
development of the system only Oracle database will be used, Simularly cach design
specification is taken care of and whole new system is build.

Mow we have developed our new system. But before it is implemented at the
user’s site it needs to be tested for performance and accuracy. So the system 15
tested to determine if it s performing correctly according to the requirements idenufied
during the analysis phase. Each function of the system is tested, For example, we
have issue book and return book functions. In return function it is checked if it 15
incrementing the count of variable that signifies how many books that member can
issue more. In the issue function, it should be tested that this vanable is decreased
by one unit. Similarly whole of the system is tested.

After testing the system, it is implemented at the desired site of user. Now we
have tested our new system for the library, it is implemented at the user’s site e,
library in our example.

After implementation, the svstems require time to time maintenance.
Maintenance can be for the software and hardware, Suppose two vears after the
implementation of the svstem, there occurs an alarming increase in number of
members of the library. A situation can anse when all the memory for keeping the
details have been exhausted then there will be a need to increase the memory of the
system. Similarly the speed of processing requests might slow down. Then there
will be a need for a faster processor. All these 1ssues are maintenance issues. So
maintenance, though it is last stage of the system development, 1s equally important.
In this section we explored how we can solve our case study probiem *Library
management system’” using traditional Waterfall model. )

Using Waterfall model is not mandatory. It is possible to follow other approaches
also to solve the same problem. It depends upon the developer, which approach to
follow. In the next section, we llustrate case study using another approach j ¢
Prototyping, This is an iterative approach towards system development -



36

System Design Concept

4. Alternate Development Models :
In this section, we will discuss i iof.

) N ss in brief, some of th
the |nd-.‘|stry fo_r systems development. Prototype, Dy :
and Object Oriented methods are discussed, ’
4.1. Prototyping :

Framework Type: lterative

o!hcr maodels prevalent in
lamic System Development

Requirement
Definition

Coding testing
Implementation

—m—

Initial Investigation Maintenance

System Dasign

Fig. 3 : Prototyping

Basic Principles:

L. Nota standalone, complete development methedology, but rather an approach
to handling sclected portions of a larger, more traditional development methodology
(i.e., Ineremental, Spiral. or Rapid Application Development (RAD)).

2. Attempts to reduce inherent project risk by breaking a project into srr;allcr
segments and providing more ease-ofchange during the development process.

3. User is involved throughout the process, which increases the likelihood of
user acceptance of the final implementation.

4. Small-scalec mock-ups of the svstem are developed following an iterative
meodification process until the prototvpe evolves to meet the users’ requirements.

5. While most prototypes are developed with the expectation that they will be
discarded, it i1s possible in some cases to evolve from prototype to working system.

6. A basic understanding of the fundamental business problem is necessary to
avoid solving the wrong problem

Strengths:

1. “Addresses the inability of many users to speeify their information needs,
and the difficulty of svstems analvsts to understand the user’s environment, by
providing the user with a tentative system for expernimental purposes at the carliest
possible time.” (Janson and Smith, 1985)
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2. “Can be usud.lo realistically n_qg.dg;] important aspeets of a system during
each phasc of the traditional life cycle.” (Huffaker, 1986)

3. Improves both uscr participation in svstem developmant and communication
among project stakeholders.

4. Especially useful for resolving unclear objectives; developing and validating
user requirements, experimenting with or comparing various design solutions; or
investigating both performance and the human computer interface,

5. Potential exists for exploting knowledze gamed in an carly teration as later
iterations arc developed.

6. Helps to easily identify confusing or difficult functions and missing functionality.

7. May generate specifications for a production application,

8, Encourages innovation and flextble designs

9, Provides quick implementation of an incomplete. but functional, application.

Weaknesses:

1. Approval process and control 15 not strict.

2. Incomplete or inadequate problem analysis may occur whereby only the
most obvious and superficial needs will be addressed. resulting in current incfficicat
practices being easily built into the new system

3. Requirements may frequently change significantly

4. Identification of non-functional elements is difficult to document i

5. Designers may prototype too quickly, without sutficient up-front user needs
analysis, resulting in an inflexible design with narrow focus that linuts future svstem
potential. o

6. Designers may neglect documentation, resulting in insufficient justification
for the final product and inadequate records for the future. _

7. Can lcad to poorly designed systems. Unskilled designers may s_yb.smulc
prototyping for sound design. which can lead to a “quick and dirty system \\'lthout‘
global consideration of the integration of all other components. While mmallsoftu:m.
development is often built to be a “throwaway 7, attempting to retrcactively produce
a solid system design can sometimes be problematic. .

8. Can lead to false expectations, where the customer mistakenly believes that
the svstem is “finished” when in fact it is not. the svstem looks good and has adequate
user interfaces, but is not truly functional

9, lrations add o project budgets and sc}l;i:}ﬁ; rt:‘lgm mma:dg‘csstzb T;u:;

i & - Verv
be weighed against the potential bcm.ﬁls. A : : ; : i
Justify the added time and money, while only li'n‘T high-risk portions of very rge
complex projects may gain benefit from prototyping.

10, Prototype may not have sufficient cheeks and balances incorporated.
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Situations where most appropriate:

1. Project is for development of an online system requiring extensive user
dialog, or for a less well-defined expert and decision support system.

2. Project is large with many users, interrelationships, and functions, where
project risk relating to requirements definition needs to be reduced.

3. Project objectives are unclear,

4. Pressure exists for immediate implementation of something.

5. Functional requirements may change frequently and significantly.

6. User is not fully knowledgeable.

7. Team members are experienced (particularly if the prototype is not a throw-
away)

8. Team composition 15 stable

9. Project manager 18 expenenced.

10. No need ewsts to absolutely mimimize résource consumption.

11. Mo sinet reguirement exists for approvals at designated milestones,

12. Anal sts'users appreciate the business problems involved, before they begin
the project

13. Innovative, flexible designs that will accommodate future changes are not
critical.
Situations where least appropriate:

1. Mainframe-based or transaction-oriented batch systems,

2. Webk-enabled c-business syvsiems.

3. Project team composition 1s unstable.

4. Future scalabilitv of design is critical.

5. Project objectives are verv clear. project risk regarding requirements definition
is low
CASE STUDY: Library Management System :

Now we Il iook at our case study *Library management sysiem’ using Prototype
model Fig 3 shows vanous stages involved in the Prototype model.

In our case the customer 1 ¢ . our library management are not technical people.
All they know 15 that they need a system for their library that can automate the
functions of the librars Onls functions they have identificd at this stage arc issue
and return of books. They want the new svstein as carly as possible

In this scenario, Prototping approach can be used for system development,

First stage s requirement eathering For our case the only reguircments that
the library staff has wdentificd are having an automated system for books return and
issue functions. So the analyvst stans working onthe presently identified requirements

of svstem,
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After requirements gathening, design stage begins, This is of very short pt?rlD_d-
Design is often very quick. Design considerations are same as discussed carlier In
section 1.4. Database, procedures, checks, screen layouts, etc are deeided. These
are properly documenied, )

After design is finalized a working prototype or model is built, It is built to show
the funetionality of the system to the user before the development of the actual
product. Once you have a prototype, it is shown to the customer. The customer
verifies the prototype. In case there are somg suggestions or alterations from
customers’ then again that functionality 1s added to the prototvpe and again 1t is
evaluated by customer. This cvele gets repeated till the time the customer is fully
satisfied with the prototype. Then the actual product is built. The same prototype
can be used for the final product or 2 new product can be built based on the prototype.

In our case, first at the customer evaluation stage SUpPpOse OUr cusiOmMEr identifies
that they require one more function that could handle fine amounts colleeted if the
books return is delayed than due date. Then our designer will again go to the design
stage and incorporate this function in the prototype. This cvele will be repeated tll
the customer is fully satisfied with the prototyvpe

The prototyping model of System Development is thus venv differcnt from the
traditional Waterfall Approach. In this model, the phases of development are not
sequential, but they arc iterative, where any changes or additions suggested by the
end user arc incorporated by modifving the protonype model and again giving it to
the user.

4.2, Incremental Model :

Framework Type: Combination Lincar and Iterative
Basic Principles:

Various methods are acceptable for combining lincar and iterative svstem
development methodologies, with the primary objective of each being to reduce
inherent project risk by breaking a project into smaller scgments and providing more
casc-of-change during the development process

1. A scries of mini-Waterfalls are performed. where all phases of the Waterfall
development model are completed for a small part of the svstem, before proceeding
to the next ncrement: OR

2. Overall requirements are defined before proceeding to evolutionary, mini-
Waterfall development of individual ingrements of the system. OR

3. The imitial software concept. requircments analyvsis, and design of architecture
and system core are defined usmg the Waterfall approach, followed by iterative
Prototyping. which culmmates i istallation of the final prototyvpe (i.e.. working
system)

Strengths:

1. Potential cxists for explomng knowledge gained in an early increment as

later merements are developed
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. 2 Moderate control is maintained over the life of the project through the use
o W_ﬂtlcn do_cumcntauon and the formal review and approval/signoff by the user
and information technology management at desipnated major milestones.

3. Stakeholders can be given concrete evi

dence of proj
ik oyl nee of project status thronghout

4. Helps to mitigate integration and architectural risks earlicr in the project.
sl. "\“05““5 d"z"“-fr," of a series of ih'lplct:lmnl.‘.ltions that are gradually maore
complete and can go into production more quickly as incremental releases.
-6 (in?d“ﬂl implementation provides the ability to monitor the effect of
Incrementa ‘Thd-"'gt‘s- 1zolate 1ssues and make adjustments before the organization
is negatively impacted.
Weaknesses:

1. \\-11..\:11 utilizing a series of mini-Waterfalls for a small part of the svstem
before moving on to the next increment. there is usually a lack of overall consideration
of the business problem and technical requirements for the overall svstem.

2. Since some modules will be completed much carlier than others, well-defined
interfaces are required,

3. Difficult problems tend to be pushed to the future to demonstrate early
success (o management.

Situations where most Appropriate:

1. Large projects where requirements are not well understood or are changing
due to external changes. changing expectations, budget changes or rapidly changing
technology.

2. Web [nformation Svstems (WIS) and cvent-driven systems.

3. Leading-edge applications.

Situations where Least Appropriate:

1. Verv small projects of very short duration.

2. Integration and architectural risks arc very low,

3. Highly nteractive applicatons where the data for the project already exists
(completely or in part). and the project largely comprises analysis or reporting of
the data.

4.3. Spiral Model :

Framework Type: Combination Lincar and ltcrative
Basic Principles: ) :

1. Focus is on risk assessment and on minimizing project risk by breaking a
project into smaller scgments and providing more case-of-change during the
development process. as well as providing the opportunity to evaluate nsks and
weigh consideration of project continuation throughout the hfe eyele
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2. “Each cycle involves a progression through the same
| 2 s sequence of steps,
cach portion of the product and for each of its levels nfc]ahor:?un from an :fcr?l{
concept-of operation document down to the coding of e h indi 5 =
e 2 cach individual program.

Determine Objeclives

X Evaluate Alternatives
Altermnalives, Constraints o

Identity, Rescive Risks

£
Ery

=

Develop, Verity

Plan Mext Phases Next Level Product

Fig. 4 : Spiral Model

3. Each trip around the spiral traverses four basic quadrants: (1) determine
objectives, alternatives. and constramnts of the wteration. (2) evaluate alternatives;
identify and resolve risks: (3) develop and venfv deliverables from the iteration:
and {4) plan the next iteration. (Bochm, 1986 and 1988)

4. Begin cach cvcle with an identification of stakeholders and their win
conditions, and end each cvele with review and commutment. (Boehm. 2000
Strengths:

1. Enhances risk avoidance

2. Useful in helping to seleet the best methodology to follow for devclopment
of a given software iteration, based on project nisk.

3. Can incorporate Waterfall, Prototyping, and | atal methodologies as
special cases in the framework, and provide guidance as to which combination of
these models best fits a given software iteration, based upon lhc type of project n§k.
For'example, a project with low nsk of not meeting user requirements. but high risk
of nussing budget or schedule argets would essentially Fclkml a lincar Waterfall
approach for a given software teration. Conversely, if th.. risk factors were reversed,
the Spiral methodology could yield an iterative Prototyping approach.
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Weaknesses:

1. Challenging to determine the exact composition of development
methodologies to use for each iteration around the Spiral.

2. Highly customized to cach project, and thus is quite complex, limiting
reusability. ;

3. A skilled and expenenced project manager is required to determine how to
apply it to any given project,

4. There are no established controls for moving from one cycle to another
cycle. Without contrals. each evcle may generate more work for the next cyele.

5. There are no firm deadlines. Cveles continue with no clear termination
condition. so there 1s an inherent risk of not meeting budget or schedule.

6. Possibiliny exists that projeet ends up implemented following a Waterfall
framework.

Situations where most Appropriate:
1. Real-time or safetv-critical systems.

2. Risk avoidance is a high prionty.

3. Minumizing resource consumption is not an absolute priofity.

4. Project manager is highly skilled and expericnced.

5. Requirement exists for strong approval and documentation control,

6. Project might benefit from a mix of other development methodologies.
7. A high degree of accuracy is essential.

8. Implementation has priority over functionality, which can be added in later
VErsions, .

Situations where Least Appropriate:
L. Risk avcidance is a low priority.
2. A high degree of accuracy is not essential.
3. Functionality has prierity over implementation.
4.Minimizing resource consumption is an absolute priority.
4.4. Rapid Application Development (RAD)
Framework Type: herative
Basice Principles:
1. Key objective is for fast development and delivery of a high quality system
at a relatively low investment cost
2. Attempts to reduce mherent project risk by breaking a project inte smaller
segments and providing more casc-of-change during the development process,
3. Aums to produce high quality systems quickly, primarily through the use of
iterative
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4. Prototyping (at any stage of development), active user izwolvcmcm}f :u;i
computerized development tools. These tools may include Graphical User Inte b:sc
(GUI) builders, Computer Aided Software Engincering (CA":.SE} tools, Datacodc.
Management Systems (DBMS), fourth-generation programming languages. | :
generators, and object-oriented techniques. Key emphasis is on fulfilling the busines
need, while technological or engineering exeelicnee is of lesser importance.

5. Project conirol involves prioritizing development and dcfin.ing dehivery
deadlines or “timeboxes”. If the projeet starts to slip, emphasis is on reducing
requircments to fit the timebox, not in increasing the deadline.

6. Generally includes Joint Application Development (JAD), where uscrs are
intensely involved in system design, either through consensus building in structured
workshops, or through electronically facilitated interaction.

7. Active user involvement i1s imperative,

8. Iteratively produces production software, as opposed to a throwaway
prototype.

9. Produces documentation necessary to facilitate future development and
maintenance,

10. Standard systems analvsis and design techniques can be fitted into this
framework.

Strengths:

1. The operational version of an application is available much earlier than
with Waterfall, Incremental, or Spiral frameworks.

2. Because RAD preduces systems more quickly and to a business focus. this
approach tends to produce svstems at a lower cost.

3. Engenders a greater level of commitment from stakeholders. both business
and technical, than Waterfall, Incremental, or Spirzl frameworks. Users are scen as
gaining more of a sense of ownership of a svstem, while developers are seen as
gaining more satisfaction from producing successful svstems quickly,

4. Concentrates on essential svstem clements from user viewpoint,

S. Provides the ability to rapidly change system design as demanded by users.

6. Produces a tighter fit between user requirements and system specifications,

T. Generally produces a dramatic savings in time, money, and human effort.
Weaknesses:

1. More speed and lower cost may lead to lower overall system quality

2. Danger of misalignment of devcloped system with the business due o missing
information

3. Project may end up with more requirements than needed (gold-plating)

4. Potenual for feature creep where more and more features are added 1o the
system over the course of development,
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5. Potential for inconsistent designs within and across systems.

6. Potential for violation of programming standards related to inconsistent naming
conventions and inconsistent documentation.

7. Difficulty with module reuse for future systems.
8. Potential for designed system to lack scalability.

9. Potential for fack of attention to later system administration needs built into
1 e
system

10. High cost of commitment on the part of key user personnel,

11. Formal reviews and audits are more difficult to implement than for a
complete svstem. )

12. Tendeney for difficult problems to be pushed to the future to demonstrate
carly success to management,

13. Since some modules will be completed much earlier than others, welli-
defined interfaces are required

Situations where most Appropriate:

1. Project is of small-to-medium scale and of short duration (no more than 6
man-vears of development effort).

2. Project scope is focused, such that the business objectives are well defined
and narrow.

3. Application is highly interactive, has a clearly defined user group, and is not
computationally complex.

4. Functionalitv of the svstem is clearly visible at the user interface.

5. Users possess detailed knowledge of the application area.

6. Scnior management commitment exists to ensure end-user involvemnent.

7. Reguirements of the sistem are unknawn or uncertain,

8. It is not possible to define reguirements accurately ahead of time because
the situation 1s new or the svstem being employed is highly innovative.

9. Team members arc skilled both socially and in terms of business.

10. Team composiuon is stable: continuity of eore development team can be
maintaimned.

11. Effcetive project control is definitcly available.

12. Developers are skilled in the use of advanced tools.

13. Data for the project alrcady cxists (completely or in part), and the project
largely compriscs analvsis or reporting of the data.

14. Technicai archmtecture is clearly defined

15. Key technical components are in place and tested.
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16. Technical requirements (e.g.. response times, throughput, database sizes,
ete.) are reasonable and well within the capabilitics of the technology being used.
Targeted performance should be less than 70% of the published limits of the
technology.

17. Development team is empowered to make design decisions on a day-to-
day basis without the need for consultation with their superiors, and decisions can be
made by a small number of people who are available and preferably co-located.
Situations where Least Appropriate:

1. Verv large, infrastructure projects, particularly large, distributed information
svstems such as corporate-wide databases

2, Real-time or safetv-critical systems.

3, Computationally complex svstems, where complex and voluminous data must
be analvzed, designed. and created within the scope of the project,

4, Project scope is broad and the business objectives are obscure.

5. Applications in which the functional requirements have to be fully specified
before any programs are Writlen.

6. Many people must be nvolved in the decisions on the project, and the decision
makers arc not available on a umely basis or thev are geographically dispersed.

7. The project team is large or there are multiple teams whose work needs to
be coordinated.

8. When user resource and/or commitment is lacking.

9. There is no project champion at the required level to make things happen.

10, Many new technologies arc to be introduced within the scope of the projeet.
or the technical architectu re is unclear and much of the technology will be used for
the first time within the project .

11. Techmcal requirements (¢ &, response times, throughput, database sizes.
cte.) are tight for the equipment that 1s to be used.

4.5, Object Oriented Methodelozy : _ N

We live in a world of objects. These objects exist in nature, in man-made entitics,
in business, and in the products that we usc. They can be calcgpriwi_ described.
orgamzed. combined, manipulated and created. Therefore, an ubpcli—oncntcd view
has come into picturc for creanonof computer software. An object-oriented approach
to the development of software wus proposed in late 1960s.

Object-Oricnted development requires that objcct-ori.cnt?d techniques Ito E
used during the analysis and implementation of the system. This methodology as!
the analyst to determing what are the objects of the system, how they ?\-ﬂl :chaw

over Lme oF in Fesponse 1o cvents. and what rcsp?nmbl‘lmcs and relations ||:|r151::
jects. Object-oriented analysis has the analyst look at &

object has 1o other oby ' : . !
objects m a system. their commenalties, difference, and how the system needs

manipulate the objeets
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Object Oriented Process : The Object Oriented Methodology of Building
Swystems takes the objects as the basis. For this, first the svstem to be deviloped is
abserved and analvzed and the requirements are defined as m any other method of
svstem development. Once this is done, the objects in th: required svstem are
identified. For example in case of a Banking System, a customer is an abject, a
cheque book is an object: and even an account is an object.

In simple terms, Object Modeling is based on identifying; the existing objects in
a system and their interrelationships. Afier this the coding of the svstem is done,
Object Modcling is somewhat similar to the traditional approach of system dusigning,
in that it also follows a sequential process of system designing but with a different
approach The basic steps of svstem designing using Object Modeling may be listed
as:

1. Svstem Analvsis

2. System Design

3. Obieet Design

4. Implementation

System Analysis : As inany other system development. model, svstem analysis
15 the first phase of development in case of Object Modeling too. In this phase, the
developer interacts with the user of the svstem to find out the user requirements and
analyses the svstem to understand the functioning. Based on this svstem study, the
analyst prepares a model of the desired system. This model ic purely based on what
the svstem is required 1o do.” At this stage the implementation details are rot taken
carc of Only the model of the system is prepared based on the idea that the svstem
is made up of a set of interacting objects. The important elements of the svstem are
emphasized
System Design : Svstem Design is the next development stage where the
overall architecture of the desired svstem is decided, The system 1s organized as a
set of subsystems micracting with cach other. While designing the sysicm as a set
of intcracting subsysiems. the analvst takes care of specifications as observed in
svstem analvsis 2s well as what is required out of the new svstem by the end user,
As the basic philosophy of Object-Oriented method of system design is to perceive
the svstem as a set of interacting objects, a bigger system may also be seen as a set
of mitcracting smaller subsystems that in tum are composed of a set of interacting
objects. While designing the svstem, the stress lies on the objects compnising the
sysiem and not on the processes being carried out in the syitem as in the case of
traditional Waterfall Model where the processes form the important part of the
svstem
Object Design : Durimg this phase, the details of the system anal.sis and
svstem design arc implemented. The Objects identified in the system design phase
are designed. Here the implementation of these objects is decided as the data
structurcs get defined and also the interrelationships between the objects are defined.
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Let us here deviate slightly from the design process and understand first a few
impoltant terms used in the Object-Oriented Modeling,

As already discussed, Object Oriented Philosophy is very much similar to real
world and hence is gaining popularity as the systems here are seen as a set of
nteracting objects as in the real world. To inlplement this concept, the pmcuss-
based structural programming is not used; instead objects are created using data
structures. Just as every programming language provides various data types a"_d
various variables of that type can be created, similarly, in case of objects certain
data tvpes are predefined. For example, we can define a data type called pen and
then create and use several objects of this data tvpe. This concept is known as
creating a class, .

Class : A class is a collection of similar objects. It is a template where certain
basic characteristics of a set of objects are defined. The class defines the basic
attribuies and the operations of the objects of that tvpe. Defining a class docs not
define ary object, but it only creates 2 template. For objects to be actually created
nstances of the class are created as per the requirement of the case

Abstraction : Classes are built on the basis of abstraction, where a set of
similar chjects are observed and their common characteristics are listed. OF all
these. the characteristics of concern to the svstem under observation are picked up
and tile class definition is made. The attributes of no concern to the s stem arc left
out. This is known as abstraction. The abstraction of an objeet varies according to
its application. or instance, while defining a pen class for a stationery shop, the
aitributes of concern might be the pen color. ink color, pen tvpe eic., whereas a pen
class for a manufacturing firm would be contaming the other dimensions of the pen
like its diameter, its shape and size ete.

Inheritance : Inheritance is another important concept. A new tvpe of class
can be defined using a similar existing class with a few new features. For nstance.
a class vehicle can be defined with the basic functionality of any vehicle and a new
class called car can be derived out of it with a few modifications. This would save
the developers time and effort as the classes already existing are reused without
much change

Conung back to our development process, in the Object Designing phase of
the Development process, the designer decides onto the classes in the system based
on these concepts. The designer also decides on whether the classes need to be
ereated from seratch or any casting classes can be used as it is or new classes can
be inherited from them.

Implementation : In this phase, the class objects and the nterrelationships of
these classes are translated and actually coded using the programming language
decided upon, The databases are made and the complete svstem is given a functional
shape,

The complete object oriented methodology revolves around the objects identified
in the system, When cbserved closely, every object exhibits some charactenistics



48 Svstem Desipn Concept

and behavior. The objects recognize and respond to certain events. For example,
considering a Window on the screen as an objeet, the size of the window gets
changed when resize button of the window is clicked. Here the clicking of the
button is an event to which the window responds by changing its state from the old
size to the new size. While developing systems based on this approach, the analyst
makes use of certain models to analyze and depict these objects. The methodology
supports and uses three basic Models:

Object Model - This model describes the objects in a svstem and their
interrelationships. This model observes all the objects as static and does not pay
any attention to their dynamic nature,

Dynamic Model - Tius model depicts the dvnamic aspects of the svstem. It
portrays the changes occurring in the states of various objects with the events that
mizht occur in the svstem

Functional Model - This model basically describes the data transformations
of the system. This describes the flow of data and the changes that occur to the data
throughout the system.

While the Object Mode! 1s most important of all as it describes the basic element
of the svstem. the objects. all the three models together describe the complete
functional svstem.

As compared to the conventional svstem development techniques. object
oriented modeling provides many benefits. Among other benefits, there are all the
benefits of using the Object Ortentation. Some of these are:

Reusability - The classes once defined can easily be used by other applications.
This is achicved by defining classes and putting them nto a library of classes where
all the classes are maintained for future use. Whenever a new class is needed the
programmer looks into the ibrary of classes and ifit1s available. it can be picked up
directly from there

Inheritance - The coneept of mhenitance helps the programmer use the existing
mode in another wav, where making small additions to the existing classcs can
quickly create new classes

Programmer has to spend less ume and effort :1.nd can concentrate on oiher
aspects of the system due to the reusability feature of the methodology

Data Hiding - Encapsulauon is a technique that allows the programmer to
hide the internal functioning of the objects from the users of the objects
Encapsulation scparates the internal funetiomng of the object from the a,-xh:{nnl
functioning thus providing the uscr fiexibility to change the external behavior of the
object making the programmer code safe against the changes made by the user

The systems designed using this approach are closer 1o the real world as the
real world ‘ﬁmctioning of the svstem 1s direetly mapped into the system desined
using this approach.
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Advantages:

00 Model closely represents the problem domain, Because of this,

it is easier
to produce and understand designs

The objects in the system are immune to requirement changes, Therefore, allows
changes more casily.

QO designs encourage more re-use. New applications can use the existing
medules, thereby reduces the development cost and cyvele time.

OO0 approach is more natural. It provides mice structures for thinking and
abstracting and leads to modular design

4.6. Dynamic System Development Method :

Dynamic System Development Method is another approach to system
development, which develops the svstem dynamicallv. This methodology is
independent of tools, in thac it can be used with both structured analvsis and approach
or object-oniented approach

The DSDM development process is dvnamic as it is a Rapid Application
Development method that uses ineremental prototvping This method 15 particularly
useful for the systems to be developed in short ime span and where the requirements
cannot be frozen at the start of the application building Whatever requirements are
known at a time design for them is prepared and design 15 developed and incorporated
into system. In DSDM, analysis, design and development phase can overlap. Likeat
one time some people will be workung on some new requirements while some will be
developing something for the system. In DSDM, requirements evolve with time,

DSDM has a five-phase as shown in Fig. 3

Feasibility Study : In this phase the problem is defined and the techmical
feasibility of the desired appheanon is venfied Apan from these routine tasks, it is
also checked whether the application is suitable for Rapid Applicanon Development
(RAD) approach or not Onlv if the RAD 1s found as a jusufied approach for the
desired system, the development contunues

Business Study : In this phase the overall business study of the desired system
is done. The business requirements are specified at a high level and the information
requirements out of the system are idenutied. Once this is done, the basie
architectural framework of the desired svstem is prepared. The systems designed
using RAD should be highlv mantainable, as they are based on the incremental
development process The mamtamabidity level of the system is also identified here
so as to set the standards for quahiny control activities throughout the development
process.
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Fig. 5 : Dvnamic Svstems Development Model Scurce: DSDM consortium

Functional Model Iteration : This is one of the two iterative phases of the
lifie eyele. The main focus in this phase is on building the prototype iteratively and
getting it reviewed from the users to bring out the requirements of the desired system.
The prototype 15 improved through demonstration to the user, taking the feedback
and incorporating the changes. This cyele is repeated generally twice or thrice until
a part of functional model 15 agreed upon. The end product of this phase is a functional
maodel consisting of analysis model and some software components containing the
major functionality *

Design and Build Iteration : This phase stresses upon ensuring that the
prototypes are satisfactorily and properly engineered to suit their operational
cnvironment. The software components designed during the Functional modeling
are further refined till they achicve a satisfactory standard. The product of this
phasc is a tested system ready for implementation.

There is no clear line between these two phascs and there may be cases where
while some component has flown from the functional modeling to the design and
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build modeling while the other component has not vet been started. The two phascs.
as a result, may simultancously continue.

Implementation : Implementation is the last and final dcvclo[?mcni Smé‘?‘: in
this methodoiogy. In this phase the users are trained and the system 15 acm_ztl_l}_ _put
into. the operational environment. At the end of this phase, there are four possibilites,
as depicted by figure:

o Everything was delivered as per the user demand, so no further development
required.

o A new functional arca was discovered, so return to business study phase and
repeat the whole process

o A less essential ﬁart of the project was missed out due to time constraint and
so development returns to the functional model iteration.

» Some non-functional requirement was not satisfied, so development returns
to the design and build iterations phase.

DSDM assumes that all previous steps may be revisited as part of its iterative
approach. Therefore, the current step need be completed only enough to move to
the next step, since it can be finished in a later iteration. This prenuse 15 that the
business requirements will probably change anyway as understanding increascs, so
any further work would have been wasted. According to this approach, the time is
taken as a constraint i.¢. the time is fixed, resources are fixed while the requirements
are allowed to change. This does not follow the fundamental assumption of making
a perfect system the first ime, but provides a usable and useful 80% of the desired
system in 20% of the total development time. This approach has proved to be very
useful under time constraints and varving requircments.

Limitations:
e Itis a relatively new model. [tis not very common. Soit is difficult to understand.
Advantages:

® Active user participation throughout the life of the project and development
improves quality of the product.

& DSDM cnsures rapid deliveries.

e Both of the above factors result in reduced project costs,
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S. Software Development Methodologies

is used to structure, pl :
developing an information svs 3 . plan, and control the process of
tem frware
development methodology 4 15 a 50/ development methodology or system

There are the following methodologies:
& Agile Software Development
® Crystal Mcthods

@ Dynamic Systems Development Model (DSDM)

& Extreme Programming (XP)

® Feature Driven Development (FDD).

e Jomnt Application Development {JAD)

® Lean Development (LD)

e Rapid Application Development (RAD)

® Rational Unified Process (RUF)

& Scrum \

® Spiral

# Svstems Development Life Cyele (SDLC)

® Waterfall { Traditional / spiral)
5.1 Agile Software Development Methodology

_ Conceptual framework for undertaking software engineering projects is

Agile software development. Most agile methods attempt to minimize risk by
developing software in small time frames, called iterations, which tvpically last one
to five weeks Each iteration is like a miniature software project of its own, and
includes all the tasks necessary to release the mini-increment of new functionality:
planning, requirements analvsis, design, coding, testing, and documentation. While
iteration may not add enough functionality to warrant releasing the product, an agile
software project intends to be capable of releasing new software at the end of
every iteration. At the end of cach iteration, the team re evaluates project prionities.
Agile methods emphasize real time communication, preferably face-to-face, over
written documents. Agile methods also emphasize working software as the primary
measure of progress. With the focus on face-to-face communication, agile methods
produce very less written documentation relative to other methods.

5.2 Crystal Methods Methodology

Crvstal Methods approach was developed by Alistair Cockbum. His focus
was on the people, interaction, community, skills, talents, and communications with
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the belief that t!’lcsc are what have the first-order effect on performance. Process.
he says, is important, but secondary, Cockburn’s philosophy translate inte a
recognition that each tcam has a.d-iﬁ’cn:n? set of talents and skills and therefore
each team should use a process uniquely tailored to it. And it means that the process
should be minimized - barely significant,

The use of the word “crystal” refers to the various facets of a gemstonc -
each a different face on an underlying core. T he underlying core represents values
and principles, while each facet represents a specific set of elements such as
techniques, roles, tools, and standards.

Cockburn also differentiates between methodology, techniques, and policies.
A methodology is a set of clements (practices, toals); techniques are skill areas
such as developing use cases; and policies dictate organizational “musts”

5.3 Dynamic Systems Development Model Methodolegy (DSDM)

In UK. during mid-1990s the Dynamic Systems Development Model was
developed. It is the evolution of rapid application development (RAD) practices
DSDM boasts the best-supported training and documentation of any of the agile
software development techniques. at least in Europe. DSDM favors the philosophy
that nothing is built perfectly the first time and looks to software development as an
exploratory endeavor.

The nine principles of DSDM are

e Active user involvement.

e Empowered teams that the authority to can make decisions.

e A focus on frequent delivery of products.

e Using fitness for business purpose as the essential criterion for acceptance
of deliverables

e Herative and incremental development to ensure convergence on an accurate
business solution

e Reversible changes during development.

e Requirements that is baselined at 2 high level.

o Integrated testing throughout the life evele

e Collaboration and cooperation between all stakeholders.

5.4 Extreme Programming (X¥) Methodology _
XP is a methodology for creating software withina very unstable .mw;me:;;
It allows flexibility within the modelhng process. The main goal oli‘ XP 1; t\c— rit\\w:l‘r] -
cost of change n software requirements. With lmdlt[.onai syls;:mh::fs\;pm o
methodologies. like the Waterfall Mc[l;:dqlog,y, rhcfmu::::::lr:;“c;: P:(ﬁcm i
ie .d and often freczed at the beginming 0 . oo
::;:?'S:ﬁ ;:11: cost of changing the requirements at a later stage in the project

something that 1s very conunon in the real-world can be very high.
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XP Core Practices

The core practices of Extreme Programming, as described in the first edition
of “Extreme Programming Explained™ can be grouped into four arcas as follows:

Fine scale feedback Continuous process rather than batch Shared
understanding Programmer welfare

The core practices are derived from generally accepted best practices, and
are taken to extremes:

Interaction between developers and customers is good. Therefore, an
XP team is supposed to have a customer on site, who specifies and prioritizes work
for the team, and who can answer questions as soon as they arise. (In practice, this
role is sometimes fulfilled by a customer proxy.)

If learning is good, take i 10 extremes: Reduce the length of development
and feedback cveles. Test carly.

Simple code is more likely to work, Therefore, extreme programmers only
write code 1o meet aciual needs at the present time in a project, and go to some
lengths to reduce complexity and duplication in their code.

If simple code is good, re-write code when it becomes complex. Code
reviews are good. Therefore XP programmers work in pairs, sharing one screen
and kevboard (which also improves communication) so that all code is reviewed as
itis written

Testing code is good. Therefore, in XP, tests are written before the code is
written. The code 1s considered complete when it passes the tests (but then it needs
refactoring 1o remove complexity). The system is periodically, or immediately tested
using all pre-existing automated tests te assure that it works, See tesi-driven
development

5.5 Feature Driven Development Methodology

In the development of Feature Driven Development methodology Jeff De Luca
and Peter Coad were both greatly involved. Peter describes FDD as having just
enough process to ensure scalability and repeatability while encouraging creativity
and mnovation

Morc speciically. Feature Driven Dcwlopmcm asserts that:

& A svsiem for building svstems is necessary in order to scale to larger projects.

e A simple, but well-define process wall work best,
e Process steps should be logical and their worth immediately obvious to cach
team  member
e “Process pride” can keep the real work from happening,
e Good piocesses move to the background so team members can focus on
rcsults.
& Shoit ieratise. feature-driven life cveles are best,
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FDD proceeds to address the items above with this simple proccss (numbers
in brackets indicate the project time spent): _

1. Develop an overall model (10 percent initial, 4 pereent ongoing)

2. Build a features list (4 percent initial, 1 percent ongoing}

3. Plan by feature (2 percent initial, 2 percent ongomng)

4_ Design by feature

5. Build by feature (77 percent for design and build combined)

5.6 Joint Application Development (JAD) Methodology

Chuck Morris and Tony Crawford, while working at IBM, dc\_'clope:d the JAD
methodology in the late 1970s and began teaching [he approach n to the IQSI{)S_
Joint Application Development is a requirements definition and us¢ r—ulatcrfacc dcsu_gn
methodology in which end-users, executives, and dcv,:lopcrs u:ttcnd intense oﬁ‘—sntc.
mectings to work out a system’s details. So the Joint _App!tcatmn Development
(JAD) methodology aims to involve the client in the design and development of an
application, -

JAD rather than focusing on technical problems focuses on the I:_m::lncas
problem. It is most applicable to the development of business svstems. but it can be
used snuccessfully for systems software. It produces its savings by shortening the
elapsed time rv.:quircd to gather a system’s requirements and by g:.nthcring
requirements better, thus reducing the number of costly. downstream requirements
changes. Its success depends on effective leadership of the JAD sessions, on
participation by kev end-users, executives, and developers, and on achieving group
synergy during JAD sessions.

In contrast to the Waterfall approach, JAD is thought to lcad to shorier
development times and greater client satisfaction, both of which stem from the
constant involvement of the client throughout the development process. On the
other hand, with the traditional approach to svstems development. the developer
investigates the system requirsments and develops an application, with client input
consisting of a series of intervicws.

Rapid application development (RAD), a vanation on JAD, attempts to create
an application more quickly through strategics that include fewer formal
methodologics and reusing software components.

5.7 Lean Development (LD) Methodology

Bob Charctte the founder of Lean Development focuses on the creation of
change-tolerant software. This methodology embodies the notion of dynamic stability
which can be thought of as similar to how Scrum embraces controlled chaos. It
further states that measurable goal of LD s to build software with one-third the
human effort, one-third the development hours and one-third the nvestment. There
are 12 principles of Lean Development:



- Satisfying the customer is the highest priority,
- Always provide the best value for the money.
- Success depends on active customer participation,
- Every LD project is a team effort,
Everything is changeable.
Domain, not point, solutions,
. Complete. don’t construet.
An 80 percent solution today instead of 100 percemt solution tomorrow.
. Minimalism is essential ..
10. Needs determine tcclmdlogy.
11. Preduct growth is feature growth, not size growth.
12, Never push LD bevond its limits,
5.8 Rapid Application Development (RAD) Methodology
“Rapid-development language™ is a general term that refers to anv programming
language that offers speedier implementation than do traditional thicd-generation
languages such as C/C++, Pascal, or Fortran. Rapid-Development Languages
(RDLs) producc their savings by reducing the amount of construction needed to
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build a product. Although the savings are reahized during construction, the ability to

shorten the construction cvele has project wide imphcations: shorter construction
cveles make meremental lifecyeles such as Evolutionary Prototvping practical.
Because RDLs often lack first-rate performance, constrain flexibility, and are limited
to specific kinds of problems, they are usvally better suited to the development of
in-house business softwars and limited-distribution custom software than systems
software.

RAD (rapid application development) proposcs that products can be developed
faster and of higher quality by

« Using workshops or focus groups to gather requircments.

& Prowonping and user testing of designs.

e Re-using software components.

e Following a schedule that defers design improvements to the next product
VErsion. -

e Keeping review meetings and other team communication mformal

There are commercial products that include requirements gathering tools,

prototyping tools. software development environments such as those for the Java |

platform, groupware for communication among development members, and testing

tools. RAD usually embraces object-orientcd programming methodology, which |

inherently fosters software re-use. The most popular object-orented progmmn.ling
]a.llgum:,c-s C++ and Java. arc offered in visual programming packages often described
as providing rapid application development
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5.9 Rational Unified Process (RUP) Methodology

The Rational Unified Process attempts to capture many of modern softw:
dcve]:?pmc:nt's best practices in a form suitable for a wide range of projects ::i;
organlzaiipns. This process recognizes that the traditional waterfall apprl:oach can
be incfficient becausc it idles kev tcam members for extended periods Of.lim:.!
Many feel that the waterfall approach also introduces a lot of risk because it del‘eré
testing and integration until the end of the projest lifecycle. Problems found at this
stage are very expense to fix.

By contrast, RUP represents an iterative approach that is superior for a number
of reasons:

® It lets you take into account changing requirements which despite the best
efforts of all project managers arc still a reality on just about every project,

# Integration is not one “big bang™ at the end; instead, elements are integrated
progressively.

# Risks arc usually discovered or addressed during integration. With the iterative
approach, you can mitigate risks carlier.

» Iterative development provides management with a means of making tactical
changes to the product. It allows vou to release a product early with reduced
functionality to counter a move by a competitor, or to adopt another vendor for a
given technology.

» [teration facilitates reuse: it is easier to identifv common parts as they are
partially designed or implemented than to recognize them during planning.

& When vou can correct errors over several iterations. the result is a more
robust architecture. Performance bottlenecks are discovered at a time when they
can still be addressed. instead of creating panic on the eve of dehveny.

e Deveiopers can learn along the way, and their various abilities and specialties
are more fully employed during the entire lifecyele. Testers start testing early. technical
writers begin writing early, and so on

s The development process itself can be improved and refined along the way
The assessment at the end of iteration not only looks at the status of the project
from a product or schedule perspective, but also analyzes what should be v:haﬂg,ad
in the organization and in the process 1o make it perform better in the next iteration.
5.10 Scrum Methodology

Scrum is an agile method for project management developed by Ken Schwabc:__
Its goal is to dramaucally improve productivity in teams previously paralyzed by
heavier, process-laden methodologies.

Scrum is charactenzed by

o A living backlog of priontized work to be done. ) _ .

« Complction of a largely fixed set of backlog items in a series of short iteratons

OF Sprints.
— |
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e A brief daily meeting (called a serum), at which progress is explained,
upcoming work is described. and obstacles are raised.

o A brief planning session in which the backlog items for the sprint will be
defined. .

» A brief heartbeat retrospective, at which all team members reflect about the
past sprint.

Scrum is facilitated by a scrum master, whose primary job is to remove
impediments to the ability of the team to deliver the sprint goal. The scrum master
is not the leader of the team (as they are self-organizing) but acts as a productivity
buffer berween the team and any destabilizing influences.

Scrum enables the creation of self-organizing teams by encouraging verbal
communication across all team members and across all disciplines that are involved
in the project. A key principle of scrum is its recognition that fundamentally empirical
challenges cannot be addressed successfully in a traditional “process control” manner.
As such, scrum adopts an empirical approach - accepting that the problem cannot
be fully understood or defined. focusing instead on maximizing the team’s ability to
respond in an agile manner o emerging challenges.

5.11 Spiral Methodology

The Spiral Lifecvele Model is a sophisticated lifecycle model that focuses on
carly identification and reduction of project risks. A spiral project starts on a small
scale, explores risks. makes a plan to handle the risks, and then decides whether to
take the next step of the project - to do the next iteration of the spiral. It derives its
rapid development benefit not from an increase in project speed, but from
continuousiy reducing the projects risk level - which has an effect on the time
required to deliver it, Success at using the Spiral Lifecycle Model depends on
conscientious, attentive, and knowledgeable management (It can be used on most
kinds of projects. and its nisk-reduction focus is always beneficial.

The spiral methodology extends the waterfall model by introducing prototyping.
It is generally chosen over the waterfall approach for large, expensive, and
complicated projects.

Ata high-level, the steps in the spiral model are as follows:

I. The new svstem requircments are defined in as much detail as possible.
This usuallv involves interviewing a number of users representing all the external or
intemnal users and other aspects of the existing system.

2. A preliminary design 1s created for the new system.

3 A first prototype of the new system is constructed from the preliminary
design. This is usually a scaled-down system, and represents an approximation of
the characteristics of the final product,

4. A second prototvpe is evolved using four sieps:
e Evaluate the first prototype and identify its strengths, weaknesses, and risks.
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o Define the requircments of the sceond prototype.

« Plan and design the sccond prototype.

o Construct and test the second prototype. ”

5. At the project sponsor’s option, the entire project can be aborted if the ris e
is deemed too great. Risk factors might involve development cost overmns, c-;_)cratmg
cost miscalculation, or any other factor that could result ina less-than-satisfactory
final product. .

6. The existing prototype is evaluated in the same manner as Was l]'lclprcvious
prototype, and, if necessary, another prototyps 1s developed from it according to the
fourfold procedure outlined above.

7. The preceding steps are iterated until the customer is satisfied that the
refined prototype represents the final product desired.

8. The final system is constructed, based on the refined prototype.

9, The final system is thoroughly evaluated and tested. Routine maintenance is
carried out on a continuing basis to prevent large-scale failures and to minimize
downtime.

5.12 Systems Development Life Cycle (SDLC) Methodology

The systems development life cycle (SDLC) is a conceptual model used in
project management that deseribes the stages involved in an information system
development project, from an initial feasibility study through maintenance of the
completed application. Various SDLC methodologies have been developed to guide
the processes involved, including the waterfall model (which was the original SDLC

method); rapid application development (RAD): joint app lication development (JAD);
the fountain model; the spiral medel; build and fix: and synchronize-and-stabilize,

Often, several models are combined into some sort of hybnd methodology.
Documentation is crucial regardless of the tvpe of model choszn or devised for any
application, and is usually done in parallel with the development process. Some
methods work better for specific types of projects, but in the final analysis. the most

important factor for the success of a project may be how closely the particular plan
was followed.

In general, an SDLC methodology follows these steps:

1. If there is an existing svstem, us deficiencies are identified. This is
accomplished by interviewing users and consulting with support personnel.

2. The new system requirements are defined including addressing any
deficiencics in the existing system with specific proposals for improvement. :

3. The proposed system is designed. Plans are created detailing the hardware
operating systems, programming, and security issues, ki

4. The new system is developed. The new components and programs must be
obtained and installed. Users of the systemmust be trained inits use, and all aspects
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of performance musy . adj
iy be tested. 1If necessary. adjustments must be made at this
3. The system !'s put imc: use. This can be done in vanous ways, The new
system can phased in, according to appiication or location, and the old systen
gradually rep]ac_.e-.i. In some cases, it may be more cost-effective 1o shut down the
old system and implement the new system all at once.
6. Once the new system is up and runnin,
evaluated. Maintenance must be kept up rigo
should be kept up-to-date concerni ng the

2 for a while, it should be exhaustively
rously at all times. Users of the system
latest modifications and procedures.
5.13 Waterfall ( Traditional / Linear) Metlmdolugy

The waterfall model is a popular version of the systems development life evele
model for softwarc engincering. Often considered the classic approach to the systems
development life evele, the waterfall model describes a development method that is
rigid and linear. Waterfal] development has distinet goals for each phase of
development where cach phase is completed for the next one is started and there is
no turning back.

The perceived advantages of the waterfall process are that it allows for
departmentalization and managerial control. A schedule is tvpically set with deadlines
for cach stage of development and a product can proceed through the development
process. In theory, this process leads to the project being defivered on time because
each phase has been planned in detail.

In practice, waterfall development often falls short of expeetations as it does
not embrace the inevitabie changes and revisions that become necessary with most
projects. Once an application is in the testing stage, it is very difficult to go back and
change something that was not thought of in the concept stage.

Very Short Questions
I. What is SDLC 7
2. What is RAD ?
3. What is Waterfall Model 7
4. What is System Testing 7
5. What i1s Maintanence 7

6. What is Dynamic System analysis 7

7. What do you mean by System Design 7
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8. What s spiral model ?

9, What do you mean by RUP ?
10, What 15 DSDM 7
Short Questions :
1. What is preliminary Investigation ?
2. W'i\al is feasibability study ?
3. Mame different types of Svstem Development Model ?
4. ‘What are different sofiware development methodologies ?
Long Question :
1. What are the various stages in waterfall, prototyping A DSDM ?
2. What arc the advantage of prototype methodology over traditional
waterfall model ?
3. What is SDLC. discuss it’s all stages in brief ?
4. What is object Oricnted methodelogy ?
5, What is Rapid Development Methodology 7
6. Describe various types of Feasibality study ?

aaQ
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PRELIMINARY ANALYSIS &
FEASIBILITY STUDY

. Preliminary Analysis
1.1, Request Clarification

. Feasibality Study
2.1. Technical Feasibility
2.2, Economic Feasibility
2.3, Operational Feasibility
2.4. Legal Feasibility

3. Evaluating alternatives

\-I Documenting Feasibility Study

(8]

In the previous chapters we had studied about systems, their components,
different tvpes of swstems and different system development models. From this
session onwards we'll be looking into details of various activities involved in the
development of a Svstem Department Life Cvele (SDLC). First stage of any system
development 15 Preluminary Analysis. Understanding the customer request for the
new or improved syvstem is the first activity performed in preliminary analysis.
Secondly thinking of possible solutions. After that, cach possible solution is looked
more carefully and it is ascertained whether that system is practically possible or
not. In the end of preliminary analysis all the findings and recommendations for
which solution to use, are presented to management, which finallv decide whether
to accept the proposal or reject it.

1. Preliminary Analysis :

The main objectives of Preliminary Analysis is to identify the customer s needs,
evaluate svstem concept for feasibility, perform economic and techmical analysis,

perform cost benefit analysis and create system definition that forms the foundation
for all subscquent engineering works,

There should be encugh expertise available for hardware and software for
doing analysis
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While performing analysis, the following quéstions arise.

e How much time should be spent on it?

As such, there are no rules or formulas available to decide on this. HO\*«'G"?:;
size, complexity, application field, end-use, contractual obligation are few paramete
on which it should be decided.

& Other major question that arises is who should do it. _

Well an experienced well-trained analyst should do it. For large project, there
can be an analysis team. -

After the preliminary analysis, the analyst should report lhg ﬁpdll\gs to
management, with recommendations outlining the acceptance or rgjection of the
proposal.

larification : _

- ::Tt?;lfs:.:in the customer makes a reauest for a system, the customer itself is
not sure about the exact requirements of the system. In order to know what exactly
the customer expects out of system, the analyst personally meets the cnd_uscr or
customer. For this analyst should be very tactful and have a good communications
skills so that he/she is able to extract maximum information. In this way anal yst is
able to know about the exact requirements for the desired system. All information
gathered duning the identification period is recorded in Svstem Concept Document.
2. Feasibility Study :

The process of evaluating the options, and arriving at the bcstlsqiution is what
doing a Feasibility Study is all about. Essentially it means that if it is proposed to
build a new system, some preliminary investigation is done at this stage to find out
whether this new system is actually feasible and viable to implement.

An analvst at the end of this initial study will prepare a feasibility report.
Based on this the management will decide either to go ahead with the project or to
drop it

Why is Feasibility Study Reguired? : Basically a Feasibility Study is done
to find out whether for the svstem that is proposed, will be:

» Possible (to build it with the given technology and resources)

» Affordable (given the time and cost constraints of the organization)

e Acceptable (for use by the eventual users of the system)

You might wonder then, whether a feasibility study 15 mandatory for every
project? In certain smaller projects where it is very clear as to what needs to be
done. the benefits of which are very obvious and where there are minimal risks
involved, a formal study of this kind may not be warranted. In larger projects where
the variables and imponderables are more and the implications vary depending on
the options chosen, the feasibility study is certainly a timely investment to ensure
that there are po unforeseen surpnses or shocks much later in the life of a project.
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At what Point in Time should a Feasibility Study b
study attempts to find out the cost of dcw.‘-IOpill;; and ¥
and the benefits that are likelv to acerue out of the san
turn out that automation may not be the solution at
to find out whether it is worth developing a new
to develop it.

e done? : The feasibility
mplementing a new system
e, In domg so it might well
all. So, basicaliy the study tries
system. before actually proceeding

. You need to do a feasibility study to figure out whether it
with requirement analysis and design. On the other hand unless vou have some idea
of the requirements and the design, you will really not have suh‘micm information
to do a proper cost benefit analysis. There are several schools of thought where the
exact chronology of the feasibility study is concerned. Some textbooks and experts
position it after the requirement analvsis is done. Whereas some others argue that
the feasibilitv study ought

mrhe latter case some form of an abridged requirement analysis is actuallv hidden
within the feasibilitv study itselfl ’

is worth proceeding

Th_c _s?lulion that we vwould like to advocate is that at the outset of the project
the feasibility studyv should indeed be done. This could make use of a broad overview

of the requirements. some top level estimates on resouree requirements, some .

assumptions regarding outlavs and benefits based on past project experiences and
expert judgements This would be a good starting point, atleast in terms of having
some objective assessment regarding the feasibility of the exercise. As the project
proceeds the details of these can always be added, refined or modified. The feasibility
can always be resvaluated and reassessed at various stage of the project. It is not
very often that there are fundamental differences at a later stage, which might result
in shelving the entire project.

What are the Different aspects of Conducting a Feasibility Study? : A
feasibil:ty study has to begin with understanding the issues on hand, including the
various organization factors that may impact the system. This is followed by looking
at the proposed svstem from various angles to figure out whether there are likely to
be any hitches and whether it is worth pursuing the project any further Broadly
speaking therefore. a feasibility study has to look at the following:

1. Need Analysis

2. Economic feasibility

3. Technical feasibility

4. Legal feasibility

5. Evaluation of alternatives

Need Analysis:: The starting point of any system is to understand what are
the issues on hand and therefore what needs to be done Quite often. this task 1s not
as simple as it may seem. In fact the same problem across different organizations
could be handled differently depending on vanious issucs like orgamezational culture,

urgeney of the issue, resource constraints etc. One could at dus stage therefore look
at the following:
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Background Information of the Organization: This would include getting
familiar with the industry in which organization operates, the performance of the
organization over the years, its guiding philosophies, the overall orzanizational
objectives and goals and plans for the next few years,

Understanding the Current Issues to be Tackled: Onc has to get a
comprehensive understanding of what are the issues on hand and what arc the
management’s expectations. The new system would need to handle not only the
problems with the current system, but also attempt to give some additional advantages
and improvements over the current system

Understand the User Profile : A common mistake that people generally make
is merely obtain the organizational chart and assume that they have understood all
they need to know. This could prove to be a very expensive mistake The reasons
are two-fold. Firstly, the exceptions of each user group could be different as far as
the proposed system is concerned. Secondly, the profiles of cach of these user groups
could be vastly different as far as capabilities and exposurs to technology is
concerned. Generally the people who operate the system (in terms of the daily
input and output jobs} are people in the clerical cadre. Most orgamzational charts
do not give information pertaining to them. [t 1s important to get such information
10 get an idea of the quality of manpower resource available

After request clarification, analyst proposes some solutions. After that for each
solution it is checked whether it is practical to implement that solution, This 1s
done through feasibility study. In this various aspects like whether 1t 15 Icchn_mg._lly
or economically feasible or not. So depending upon the aspect on which feasibility
is being done it can be categorized into four classes.

e Technical
e Economic
e Legal
e Opcrational

The outcome of the feasibility study should be very clear. It should answer the
following lssues :
» Is there an aliemate way to do the job in a better way
e What is recommended”?

.1. Technical Feasibility : o :
= Evaluating the technical feasibility 15 the tnckiest pan 1_:11':1 fcaSI_bLIﬂi}: s.mgz{.:
This is because, at this point in fime, nOt o many d-:tmls_wlll be a-tallf; e on
detailed design of the system, making it difficult to assess 1ssucs Illg pe D"":;'I“fc;
costs (on account of the kind of technology to be deployed) ciw ;{t::’ s
number of assumptions are made at this stage and the r?!l:'bl lt?'q(;ﬂs] doiné -
depends almost exclusnely on the technical experuise ? l-tcnr:)r‘t ot
Analyzing the technical feasibility 15 dependent to ?‘Iatgb extel )
The gwmcr the risk element, the less feasible the b_\lslt-rﬂ- ) e

A number of issues have to be considered while doing a technical anatysis.

The wnportant ones are
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1. Understand the Different Technologies Involved in the Proposed
System: Before commencing the project, we have to be very clear about what are
|t;¢ technologics that are going to be required for the development of the new system.
It has to be understood as to what are likely to be the associated costs. If certain
clements seem 1o b2 too expensive considering the investments that the organization
can make, alternate technologics need to be explored.

2. Find Qut whether the Organization Currently Possesses the Required
Technologies : Here we need to ask ourselves questions such as - “Is the required
technology available with us?”, if so then is the capacitv sufficient? For instance -
“Will our current printer be able to handle the new reports and forms required of
the new svstem?” If the answers to the above is no, then we must ask ourselves,
“Can we get this technology or additional resources? If we cannot afford the
technology, then the alternative that requires the technology is not practical.

If new and old technologies need to coexist, then the feasibility of the same
needs to be explored. For instance, if the new system requires new communication
equipment and software, can it be interfaced casily with the existing systems, and
30 00,

If there are any new tools/techniques/algorithms/methodologies that are
proposed to be used. then availability of these and the cost of procuring them and
the viabihiy of the same need to be worked out,

3. Find Out whether the Necessary Expertise Exists to use the Technigues
and Technologies Involved: It is not enough to come up with a solution which is
based on the latest technologies and is also cost effective. It should be assured
whether the development team possesses the necessary skills to use and apply these
technologies. If not it has to be seen whether these skills can be imparted through
traiming. This will have implications on both costs as weli as project schedules and
is hence a very important consideration,

It is also extremely important to find out whether the eventual users will be
comfortable using these technologies. Even if the svstem is developed by an external
agency. it will ultimately be operated by the users. If they are not familiar with the
new technologies it has to be seen whether adequate training can bridge the gap and
If s the costs for the same have to be worked out. But what is most important is to
cnsure that all the user groups are positively inclined towards using the new system.
It at this stage a major resistance is anticipated from the users then it may not be
adwvisable to go ahead with the svstem, wathout satisfactorily addressing this issues,
however clegant the system may look on paper.

Once the technical feasibility is established, it 15 imporiant to consider the
mongtary factors also. Since it might happen that developing a particular system

may be technically possible but it may require huge mvestments and benefits may
be less. For evaluating this, economic feasibility of the proposed system is carried
LalT]i
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. Economic Feasibility : .
e For any system if the expected benefits cqug] or exceed the cxpft;c::::)llcﬁiwc ?st

tem can be judged to be cconomically feasible. In economic Ec«c‘x:lcn'lic
E:reﬁt analysis is done in which expected costs and benefits zm-.a:valuatt:!t:r.1 e
analysis is used for evaluating the effectiveness of mlpmposed Si’mm_-u i
feasibility, the most important is cost-bqreﬁt analysis. As the Eamze bi\ﬁ? 5 o,ul. .
an analysis of the costs to be incurred in the system and benefits der
the m. - i 2

s}éfﬂ Benefit Analysis : Developing an 1T applica._l.lml is an‘mvestl:i'lte:tb ?Du;iotz
after developing that application it provides the organization with P"UH it
can be monetary or in the form of an unpro\_fcd working environment. Ho m';;m
carries risks, because in some cases an estimate can be wrong. And the proj
might not actually turn out to be beneficial. . -

Cost benefit analysis helps to give management a picture of the costs, benefits
and risks. It usually involves comparing alternate investments.

Cost benefit determines the benefits and savings that are expected from the
system and compares them with the expected costs.

The cost of an information system invelves the development cost and
maintenance cost. The development costs are onc Iimg investment \lvherens
maintenance costs are recurring. The development cost is basically the costs incurred
during the various stages of the system development.

Each phase of the life cycle has a cost. Some examples are:

Personnel Equipment

Supplies Overheads

Consultants™ fees.

Cost and Benefit Categories : In performing CBA it is important to identify
cost and benefit factors, Cost and benefits can be categorized into the following
calegories.

There are several cost factors/elements. These are hardware, personnel, facility,
operating, and supply costs. . .

In a broad sense the costs can be divided into two types

1. Development Costs- Development costs that are incurred during the
development of the system are one time investment.

Wages

Equipiment

2. Operating Costs- It inciudes day to day activity cost that will be incurred
during the development of the system e.g.

Wages

Supplics

Overhcads
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Another classification of the costs can be:

Hardwaref’afoftwa_lrt Costs: It includes the cost of purchasing or lecasing of
computers and it’s peripherals. Software costs involves required s/w costs.
Personnel Costs: : It is the mone ! i
HE =V, spent on the people
development of the svstem. e people mvalved fn the

These expenditures include salaries, other benefi

ts such as health insuran
conveyance allowance, ete. B

Facility Costs : Expenses occurred during the preparation of the pi.iysical site
where the system will be operational. These can be wi

Ko 5 ring, flooring, acoustics
lighting, and air conditioning. * ¢ ’

Dpe_rating Costs : Operating costs are the expenses required for the day o
da}.' running of the svstem. This includes the maintenance of the system. That can
be in the fprm of maintaining the hardware or application programs or maoney paid
to professionals responsible for running or maintaining the system,

Supply Costs : These are variable costs that vary proportionately with the
amount of use of paper. ribbons, disks, and th= like. These should be estimated and
included in the overall cost of the system.

Benefits : We can define benefit as

Profit or Benefit = Income - Costs

Benefits can be accrued by

— Increasing income, or

— Decreasing costs. or
—- both

The system will provide some benzfits also. Benefits can be tangible or
intangible, direet or indirect. In cost benefit analysis, the first task is to identify
each benefit and assign a monetary value to it.

The two main benefits are improved performance and mimimized processing
costs. Further costs and benefits can be categorized as

Tangible or Intangible Costs and Benefits : Tangible cost and benefits can
be measured. Hardware costs. salancs for professionals, software cost are all tangible
costs. They are identificd and measured.. The purchase of hardware or software,
personnel training, and employee salaries are example of tangible costs. Costs whose
value cannot be measured are referred as intangible costs. The cost of breakdown
of an online system during banking hours will cause the bank lose deposits.

Benefits are also tangible or intangible For example, more customer

satisfaction, improved company status, ete are all imangible benefits. Whercas
improved response time, producing error free output such as producing reports are
all tangible bencfits. Both tangible and intangible costs and benefits should be
considered in the evaluation process.
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Direct or Indirect Costs and Benefits : From the cost accountin i
) Eig 2 o g 2 point of
view, the costs are treated as either direct or indirect. Direct costs are ha\-'ing =
value associated with it. Dircct benefits are also attributable to a given Project g
example, if the proposed system that can handle more transactions say 25% mo
than the present system then it is direct benefit.
Indirect costs result from the operations that are not directly associated with
the system. Insurance, maintenance, heat, light, air conditioning arc all indirect
cosls.

Fixed or Variable Costs and Benefits : Some costs and bencfits are fixed,
Fixed costs don't change. Depreciation of hardware, insurance, ete are all fixed

" costs. Variable costs are incurred on regular basis. Recurring period may be weekly

or monthly depending upon the system. They are proportional to the work volume
and continue as long as sysiem is in operation. :

Fixed benefits don’t change. Vanable benefits are realized on a regular basis.
Performing Cost Benefit Analysis (CBA)

Example:
Caost for the proposed system (figures in Rs lakhs)

Year 1 Z 3 4 5
Cost Category
Hardware 40
Software 22
Personnel . 8 22 24 26 28
Maintenance 0 4 & ] 10
Cost at vear end 70 16 30 34 3
Cumulative costs 70 96 126 150 188
Benefit for the proposed svstem

Year 1 2 3 4 E]
Benefits
From fimshed 15 15 13 13 15
reports
Increase m sales 25 40 30 ﬁl:'l ‘,'-:Et
Henefits at vear 40 55 63 75 83
end
Cumulative 40 95 160 235 310
benefits
Profit = Benetits - Costs

=310-188
= Rs. 122 lakhs
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Since we are gaining, this system is feasible. Steps of CBA can bricfly be
described as:

Estimate the development costs, operating costs and benefits Determine the
life of the system

When will the benefits start to accruc?

When will the system become obsolete?

Determing the interest rate

This should reflect a realistic low risk investment rate.

Select Evaluation Method : When all the finaneial data have been identified  *

and broken down into cost catcgories, the analyst selects a method for evaluation,

There are various analvsis methods available. Seme of them are following :

1. Present value analvsis d

2. Pavback analvsis

3. Net present value

4. Net benefit analysis

5. Cash-flow analvsis

6. Break-cven analvsis

Present value analysis : It is used for long-term projects where it is difficult
to compare present costs with future benefits. In this method cost and bencfit are
caleulated in term of todav’s value of investment,

To compute the present value, we take the following formula

F
PV = PO R

(a+ie
Where,

1 is the rate of interest &

n is the time
Example: '

Present value of Rs. 3000 invested at 15% interest at the end of sth year is
calculates as :

P =3000/(1 + 15)5
=1491.53
Table below shows present value analysis for 5 vears
Year Estimation Present Cumulative Present
Future Value Value Value of Benefits
1 3000 2608.69 2608.69
2 3000 2268.43 4877.12
3 3000 1672.54 684966
[ 4 3000 1715.25 4564.9]
s | 13000 1491 53 10056.44
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Net Present Value : NPA
The net present value is equal to benefits minus costs. It is expressed as 2
percentage of the investment.
Net Present Value= Costs - Benefits
% = Met Present Value/Investments
Example : Suppose total investment is 50000 and benefits arc Rs. 80000

Then Net Present Value= Rs. (80000 - 50000)
= Rs. 30000
30000/80000
=373

Break-even Analysis : Once we have determined what is estimated cost and
benefit of the system it is also essential to know in what time will the benefits are
realized. For that break-even analvsis is done.

Break-even is the point where the cost of the proposed svstem and that of the
current one are equal. Break-even method compares the costs of the current and
candidate systems. In developing any candidate system, initially the costs exceed
those of the current system. This is an investment period. When both costs are
equal, it is break-even. Bevond that point, the candidate svstem provides greater
benefit than the old one. This is return period.

%

I
urrent System
5600 1 Foetarn Y
e ntal Caat
4 g 4
500 — N Candidpte system
4000 - T o B
1 | ? i
3500
_— 3 L/
3000 N 1
2500 / |
|
2000 otal fixed
1500 [ m:%'lhﬁimw re)
1000 IL
A [ |

1
20 30 40 50 60 70 80 90 100110120130
Processing volume (1,000s)
Fig. 1 : Break-cven Chart
Fig. 1 is a break-even chart comparing the costs of current and candidate
systems. The attributes arc processing cost and processing volume. Straight lines
are used to show the model's relationships in terms of the vanable, fixed, and total
costs of two processing methods and their cconomic benefits. B® point is break-
even. Area after B is return period. A’ AB” area is investment area. From the chart,
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it can b_c con:;lud:?d that when the transaction are lower than 7¢ 1,000 then the present
system is economical while more than 70,000 transaction would prefer the candidate
svstem.
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Cash-flow Analysis: Some projects, such as those carried out by computer j

and word processors services, produce revenucs: from an
systzms. Cash-flow analysis keeps
regular basis.
2.3, Operational Feasibility :
Operat ion:_tl {' casibility is mainly concemed with issues like whether the system
will be used if it is developed and implemented. Whether there will be resistance:
from users that will effect the possible application benefits? The essential questions
that help in testing the operational feasibility of a svstem are following,
Does Management Support the Project? : Are the users not happy with

current business practices? Will it reduce the time (operation) considerably? If yes,
then they will welcome the change and the naw system,

investment in computer

Have the users been involved in the planning and development of the project?
Early involvement reduces the probability of resistance towards the new system,

Will the proposed svstem really benefit the organization? Does the overall
response increase” Will accessibility of information be lost? Will the system effect
the customers in considerable wav?

2.4. Legal Feasibility :

It includes study concerming contracts, liability, vielations, and legal other
traps frequently unknown to the technical staff.

The development of certain sensitive svsicms may have some legal
ramifications. In such cases it has to be ascertained whether the development of the
new svstem may result in any infringement, violation, contracts or liabilites. This
is an arca where the technical people may not have the necessary information and
therefore leeal experts may need to be consulted on such issues

3. Evaluating Alternatives :

Once the feasibility analysis is done for the different options that are being
considered. it might turn out that more than one option is feasible. The next step
then would be to decide which of these options 1s most suitable. In case the analys:ls
has been purely quantitative, the comparison becomes rather straightforward. IThIS
option with the lowest cost and maximum returns naturally bc:.:omcs the most +':§b1c
option. Here it is important to consider the net present v aluc u_::l cach of these options
otherwise comparing absolute rupee figures over a time period could ofien become
conﬁ..lsing and musleading

However in most projects, the decision is seldom based on a mere quantitative
comparison. There will alwavs be a number of gqualitative and intangible issucs
which greatly influence the decision, But even in such cases it 1s alwavs useful to
hist these factors, so that the eventual decision msukmg 15 sunpler
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4. Documenting of the Feasibility Study

The findings of a feasibility study are gencrally documented in what is called
a Feasibility Report ;The degree of detail in such reports would be greatly dependent
on the nature of project, the organization and the scale of investments. The ci::c:tcms
of this report would be as mentioned below - -

1. Iatroduction

L1 Statement of problem
1.2 Implementation environment
1.3 Constraints
2. Management summary and recommendations
2.1 Imporant findings
22 Comments
23 Recommendations
24 Impact
3. Alternatives
3.1 Altemative system configurations
3.2 Criteria used in selecting the final approach
4. System Description
4.1 Abbreviated statemeni of scope
4.2 Feasibility of allocated clements
. Cost benefit analysis
. Evaluation of technical risk Legal ramifications
. Other project specific topics
Evolving the Project Proposal :

Once the feasibility study is completed and the best option is chosen. then the
outcome of the same has to be presented to the organization. This is done in the
form of Project proposal. The purpose of this is to present all the details of the
chosen option and also give additional details in terms of calendar schedules ete..
so that it gives the management an overview of the entire project. Strictly speaking,
calendar schedules for a project should be arrived at based on the cffort estimate
for the project. However. in reality, calendar schedules are mfluenced by a whole
host of other factors, the most important of which could be the stipulation made by
the orgamzation. So gencrally at this stage some rough idea of the likely schedule is
given to the top management, This may be later adjusted or augmented by suitable
staffing and providing other resources, once a proper estimation exercise is done.
Broadly. this would contain the following:

¢ Enumeration of problem arcas

o Identification of application portfolio to deal with these problems

& Expected benefits from automation

& Prerequisites for development and implementation including hardware.
commodity software. manpower and traming needs

o Phasewise demarcation of activities 1

e Indicative calendar schedules for software development and implementation

e -]
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Based on the above the management decides whether or not to accept the
proposal. Onee they decide to accept it, the stage is set for proceeding with the next

phase of requirement analysis.

Very Short Questions
1. Define Preliminary Analysis

2. What is Request clarification ?
3. ‘What is Feasibality study
4. What is need analysis in Feasibality study
5. Whatis CBA?
Short Questions

|, Describe steps involved in Preliminary Analysis.

What is Technical feasibility.

What is Operational feasibility

How will vou propare documentation of feasibality study ?
5. 'Whar is legal feasibality ?

B

Long Question :
. What is preliminary Analysis ?

2. What do vou mean by cost-Benefit Analysis and discuss all type of benefits
and cost 7
What is Estimation ? Discuss all Estimation methods.

]

4 What do vou mean by feasibality analysis. Discuss different types of
feasibality analysis ?

5. What is Economic feasibality ? Discuss in detail various methods of finding
Economic feasibality 7

0aa

40

S

REQUIREMENT ANALYSIS _

1. Introduction

2. Steps in the Requirements Analysis Process
3. Product versus process requircments

4. Requirements in systems and softwarc engincering
5. Some factors in developing requirements

1. Introduction

In engincering, a requirement is a singular documented need of what a particular
product or service should be or do. It is most commonly used in a formal sense
systems engineering or software enginecring. It is a statement that identifies a
necessary attribute, capability, characteristic, or quality of a system in order for it
o have value and utility to a user. In the classical engineering approach, sets of
requirements are used as inputs nto the design stages of product development.

The requirements development phase may have been preceded by a feasibility
study, or a conceptual analysis phase of the project. The requirements phase may
be broken down into requirements clicitation (gathering the requirements from
stakeholders), analysis (checking for consistency and completeness). specification
(documenting the requirements) and verification (making surc the specified
requirements are correct).

Requirements Analysis is the process of understanding the customer needs
and expectations from a proposed system or application and is a well-defined stage
in the Software Development Life Cycle model

Requirements are a description of how a system should behave or a description
of system propertics or attributes. It can alternatively be a statement of “what” an
application is expected to do.

Given the multiple levels of interaction between users, business processes and
devices in global corporations today, there are simultancous and complex
requirements from a single application, from various levels within an organization
and outside it as well.
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The Software Requirements

eliciting .:m_d documenting the requirements of all these use rs. modeling and analyzing
these requirements and documenting them as a basis for svstem design,

Analvsis Process covers the complex task of -

: r\ dedicated ;nd specialized Requirements Analvst is best equipped to handle :
the job. The Requirements Analysis function may also fall under the scope of Project

Manager, Program Manager or Business Analyst, depending on the organizational
hierarchy.

Software Requirements Analvsis and Documentation Processes are critical to |
software project success. Requirements Engineering is an emerging field which -

deals with the svstematic handling of reauirements.

Why is Requirements Analysis necessarv? : Studies reveal that inadequate
atiention 1o Software Requirements Analvsis at the beminning of a project is the
most common cause for entically vulnerable projects that often do not deliver even
on the basie tasks for which they were designed. There are instances of corporations
that have spent huge amounts on software projects where the end application
eventually does not perform the tasks it was intended for.

Software companies are now investing time and resources into effective and
streamlined Software Requirements Analysis Processes as a prerequisite to
successful projects that align with the client’s business goals and meet the project’s
requirement specifications,

2. Steps in the Requirements Analysis Process

I. rix system boundaries : This initial step helps in identifving how the new
application integrates with the business processes. how it fits into the larger picture
and what 1ts scope and limitations will be.

I1. Identify the customer : In more recent imes there has been a focus on
wdentifving who the “users” or “customers of an application are. Referred to broadly
as the “stake holders’. these indicate the group or groups of people whe will be
directly or indirectly impacted by the new application

By defimng m concrete terms who the intended user 1s, the Requirements
Analvst knows in advance where he has to look for answers. The Requirements
Elicitation Proccss should focus on the wish-hst of this defined group to arnive at a
valid requirements hist

11, Requirements elicitation : Information s gathered from the multple
stakehalders dentified The Reguirements Analvst draws out from cach of these
groups what thewr requirements from the apphication are and what they expect the
apphication 10 accomplish

Considening the multiple stakcholders ivolved, the hst of requirements
gathered in this manner could run imte pages. The level of detail of the requirements
list is bascd on the number and size of user groups, the degree of complexity of
business processes and the size of the apphcation
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(a) Problems faced in Requirements Elicitation
Ambiguous understanding of processes

Inconsistency within a single process by multiple users

Conflicting stakeholder interests

.
o Insufficient input from stakcholders
o
o

Changes in reguirements after project has begun
A Requirements Analyst has to interact closcly with multiple work-groups, often
with conflicting goals, to arrive at a bona fide requirements list. Strong communication
and people skills along with sound programmung know ledge are prerequisites for an
expert Requirements Analyst.
{b) Tools used in Requirements Elicitation

Traditional methods of Requirements Elicitation included stakeholder interviews
and focus group studies. Other methods like flowcharting of business processes and
the use of existing documentation like user manuals, organizational charts, process
madels and systems or process specifications, on-site analvsis. interviews with end-
users, market research and competitor analvsis were alse used extensively in
Requirements Elicitation. .

However current rescarch in Software Requirements Analvsis Process has
thrown up modern tools that are better equipped to handle the complex and multi
layered process of Requirements Elicitation Some of the current Requirements
Elicitation tools in use arc:

& Prototvpes

Use cases

Data flow diagrams
Transition process diagrams

*® s 0

User interfaces

IV, Requirements Analysis Process : Once all stakcholder requirements
have been gathered. a structured analvsis of these can be done after modeling the
requirements. Some of the Software Requirements Analysis techniques used are
requirements animation, automated reasoning. knowledge-based critiquing,
consistency checking, analogical and case-based reasoning,

V. Requirements Specification : Requirements, once elicited, modeled and
analyzed should be documented in clear, unambiguous terms. A writien requirements
document is critical so that its circulation is possible among all stakeholders including
the client, uscr-groups, the development and testing teams. Current requirements
engineering practices reveal that a well-designe  Jlearly documented Requirements
Specification is vital and serves as a
& [ase for validating the stated requirements and resolving stakeholder conflicts,
i any
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o Contract between the client and development team

o Basis for svstems design for the development team

o Bench-mark for project managers for planning project development lifecycle
and goals : !

o Source for formulating test plans for QA and testing teams

o Resource for requirements management and requirements tracing

o Basis for evolving requirements over the project life span

Software requirements specification involves scoping the requirements so that
it meets the customer’s vision. It 1s the result of collaboration between the end-user
who 15 often not a technical expert, and a Technical/Systems Analyst, who is likely
1o approach the situation in technical terms. )

The software requireiments specification is a document that lists out
stakeholders” needs and commumicates these to the technical community that will
design and build the system. The challenge of a well-written requirements
speaification is to clearly communicate to both these groups and all the sub-groups
within.

To overcome this. Requirements Specifications may be documented separately

¢ User Requirements - written in clear, precise language with plain text and use
cases. for the benefit of the customer and end-user

¢ System Requirements - expressed as a programming or mathematica’ model,
addressing the Application Development Team and QA and Testing Team.

Regquirements Specification serves as a starting point for software, hardware
and database design. It describes the function (Functional and Non-Functional
spectfications) of the svstem, performance of the system and the operaticnal and
uscr-interface constraints that will govem svstem development,

VI. Requirements Management : Requirements Managemem is the
comprchensive process that includes all aspects of software requirements anaiysis
and additionally ensures verification, validation and traceability of requirements.
Efiective requirements management practices guarantee that all system requirements
are stated unambiguously, that omissions and errors are correcied and that evolving
specifications can be incorporated later in the project lifecyele.

3. Product versus process requirements

Projects are subject to three sorts of requirements. B_tlSiIIGSS Requirements
describe in business werms what must be delivered or :lcl;ompllslwd lo providz value.
Product Requirements describe the system or product which is one of several possible
wayvs to accomplish the business requircments. Process Rl.‘querI“U“!&f describe the
processes the developing organization must follow and the constraints that they
must obey.
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The Product and Process requirements are closely linked. Process requirements
are often imposed as a way of achieving some higher-level Product requirement.
For example, a maximum development cost requirement (a Process requirement)
may be imposed to help achieve a maximum sales price requirement (a Product
requirement); a requirement for the product to be maintainable (a Product
requirement) often is traced to by requirements to follow particular development
styles (¢.g., object-oriented programming), style-guides, or a review/inspection
process (Process requirements). Both user along with system requirements are vital
for every system to develop(Su rafel)Requirements show what clements and function
are necessary for the particular project.

4. Requirements in systems and software engineering

In systems engineering, a requirement can be a description of what a system
must do, referred to as a Functional Requirement. This type of requirement specifies
something that the delivered system must be able to do. Another tvpe of requirement
specifics something about the system itself, and how well it performs its functions.
Such requirements are often called ‘non-functional requirements”, or “performance
requirerrents’ or “quality of service requirements.” Examples of such requirements
include availability, testability, maintainability. and case-of-use.

A collection of requirements define the characteristies or features of the desired
system. A “good’ list of requirements generally avoids saving how the svstem should
ismplement the requirements, feaving such decisions to the svstem desiencr. Describing
how the system should be implemented is known as implementation bias.

In software engineering, the same meaning of requirements apply. except that
the focus of interest is the software itself.

5. Some factors in developing requirements
Classification : Requirements are typically placed into these categories:

Functional requirements describe the functions that the svstem is 10 execute:
for example, formatting some text or modulating a signal. They are sometimes
known a; capabilities.

Functional requirements are-
Understanding functional needs-
a. Understanding High Level UseCases

i. For cxmlnplc‘ At a time how many of them can use the weebsite. What would
happen if 10,000 people uses within a min?
b. Understanding User Interface Needs
c. I_.Inctclsmndin_l_!, Architecture & Technology Selection
i Selection of best suitable technology based on the clicn
ii. Manpower skills and infrastructure needs
Understanding process needs-
a. Process and Protocol specifications

Us requirements,
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Understanding, business needs-

Non-functional requirements arc the ones that act to constrain the solution.
Nonfunctional requirements are sometimes known as constraints or quality
requirements, Non-Functional requirements are usability, scalability, extensibility,

performance, security and maintainability. They are all very important for a project.

but not non-functional requirements.

AMBLTST

SCOMNG

UHOERLTAND SYITEM EHIIRLS.
STAKEROLDE RS AND ACTORS

Fig. 1 - Requirement Analvsis
From the above diagram, analyst is the technical person. Scoping con
Business entities, smk_c
decision makers and influencers. . ks
service provider like iLink. The Requirement analysis
functional and non-functional requirements.

They can be further classified
requirements. maintainability requt .
requirements, Or one of many other types of requircments
Good requirements . ‘

The characteristics of good requiremen
writers, with each wnter gu:ncrally-lcmphamzmg the
ussion or the specific technology d

:  aeneral disc
1o his general generally acknowicdged

the following characteristics are
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tains the
holders and actors. Stake holders and actors are business

Influencers will intereonnect the chent and the
document contamns both

according to whether they are performance
irements, safety requirements. reliability

ts are variously stated by different
charactenistics most appropnate
omain beng addressed. However,

Requirement Analysis

i Characteristic Explanation &

f Cohesive The requirement addresses one and only onc thing

Complete The requirement is fully stated in one

b 3 la\. Y
information, place with no mussing

Consistent The requirement docs not contradict any other requirement and is
fully consistent with all authoritative external documentation
The requirement meets all

cqu or part of a business necd as
authoritatively stated by stakcholders. e

Correct

o

Current Thc requirement has not been made obsolete by the passage of

time.

Externally

The n:quirt:mcnt spcciﬁus a characten g
ctenstic of the rowd ]
" p uct that 1s

extemall_lv opscrvablc or experienced by the user “Requirements™
thax' specify internal architecture, design. implementation, or testing
siacls:ons are properly constraints, and should be clearly articulated
: in the Constraints section of the Requirements document.
Feasible Th.e requirement can be implemented within the constraints of the
project.

Unambiguous The requirement is concisely stated without recowrse to technical
| Jargon, acronyms (unless defined clsewhere i the Requirements
document), or other esoteric verbiage. It expresses objective facts,
not subjective opinions. It is subject to one and only one
interpretation. Vague subjects. adjectives. prepositions, verbs and
subjective phrases arc avoided. Negative statements and compound
statements are prohibited.

The requirement represents a stakeholder-dafined characteristic the
absence of which will result in a deficiency that cannot be
ameliorated.

| Mandatory

i
t
1
i ;
. Verifiable The implementation of the requirement can be determined through
{ : one of four possible metheds: inspection. analysis, demonstration,
E or test.

+ Testability

1

Most requirements should be testable. [fthis is not the case, another verification
!mhod should be used instead (e.g. analysis. inspeetion or review of design).
| Testable requirements are an important component of validation

_C'-‘Hﬂil'l requirements, by their verv structure, are not testable. These include
i fequirements that say the svstem shall never or always exhibit a particular property
!Propcr testing of these requirements would require an infinite testing cvele. Such
Tequirements are often rewnitten to state a more practical time penod

Un-testable non-functional requirements may still be kept as a documentation
f customer intent: however they are usually traced to process requirements that
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are determined to be a practical way of meeting them. For example, a non-functional
requirement to be free from backdoors may be satisfied by replacing it with a process
requirement 1o use pair programming,

Testability is essentially a form of clanity, which indeed is necessary but can
divert attention from other important issues. A requirement can be testable yet
mcorrect; and assessing testability often will not detect incorrect requirements.
Morcover, testability is totally irrelevant with regard to a requirement which has
been overlooked, Mere analvsis, inspection, or review alone will find some of these
issucs but generally is far weaker than usually is realized. There are more than 21
more powerful ways to test or evaluate requirements adequacy and more than 15
wavs Lo strengthen testing or evaluation of design adeguacy.

Requirements analysis

Requirements are prone lo issues of ambiguity, incompleteness, and
meonsistency. Techniques such as rigorous inspeciion have been shown to help
deal with these issues. Ambiguities, incompleteness, and inconsistencies that can
be resolved in the requirements phase typically cost orders of magnitude less to
correct than when these same 1ssues are found in later stages of product development.
Requirements analysis strives to address these issues.

There 15 an engineering trade off to consider between requirements which are
too vague, and those which are so detailed that thev take a long time to produce
begin to limit the implementation options available are costly to produce
Documenting requirements

Requirements are usually writien as a means for communication between the
different siakeholders. This means that the requirements should be easy to understand
both for normal users and for developers. One common way to document a
requirement s siating what the system shall do. Example: “The contractor shall

deliver the produet no later than xvz date ™ Other wavs include use cases and user :

SLOTICS.
Changes in requirements

Requirements generally change with time. Once defined and approved,
requirements should fall under change control. For many projects, requirements
are altered before the svstem is complete. This is partly due to the complexity of
computer software and the fact that users don’t know what they want before they

T e T TR

see it This characteristic of requirements has led to requirements management -

studies and practices,
Disputes reparding the necessity of rigour in software requirements

Seme modemn software engineering methodologies like extreme programming
question the need for rigorously deseribing software requirements, which they consider
a moving target. Instead, they deseribe requirements informally using user stories
(short summaries fitting on an index card explaining one aspect of what the system
should do). and composc a series of accepiance test cases for this user story.
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Ques!

Very Short Questions :
1. What is Request Analysis ?
2. What is Feasibality study ?
3. What is need analysis in Feasibality study ?
4. What is CBA ?

Short Questions :

1. What is requirment elicitation ?
2. What are the steps involved in requirement analvsis process 7
3. What do you mean by product requirement 7
4. What do vou mean by process requirement ?
Long Question :

1. Name some requirement gathering techniques

When should you end the process of gathering requirements?

Why is a simple change control process necessary for agile projects?
Why do requirements change?

What are the three levels of requirements?

What do you mean by Requirement Analysis 7

Why is necessary Requirement Analysis ? Discuss all steps involved in
Requirement Analysis Process :

N w R woN
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FACT GATHERING TECHNIQUES

L. Fact gathering techniques

L1 Interviews
L.1.1 Structured Interviews
1.1.2 Unstructured Interviews
1.1.3 Structured Vs Unstructured

1.2 Questionnaires
1.2.1 Open
1.2.2 Closed
1.2.3 Open Vs Closed

1.3 Record Reviews

1.4 On-site Observation

1.5 Case Study Example E

1. Fact Gathering Techniques :
Fact finding/gathering is an important activity in system investigation. In this
stage, the functioning of the system is to be understood by the system analvst to
design the proposed system. Various methods are used for this and these are known
as fact-finding/gathering techniques. The analvst nezds to fully understand the current
system.

The analyst needs data about the requirements and demands of the project
undertaken and the technigues emploved to gather this data are known as fact-
finding techniques. Various kinds of techniques are used for pathening data and the
most popular among them are interviews, questionnaires, record reviews, case tools
and also the personal observations made by the analvst himself. Each of these
techniques is further dealt with.

1.1. Interviews :
Interview i1s a very important data gathering techmque as in this the analyst
directly communicates with system and the potential user of the proposed system,
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One very essential aspect of conducting the intervicw is that the interviewer
should first establish a proper emaronment with the interviewee. It should also be
taken into account that the interviewee may or may not be a technician and the
analyst should prefer to use day to day language instead of Jargon and technical
terms.

For the interview to be a success the analyst should be appropriately prepared,
as he needs to be beforchand aware of what exactly needs 1o be asked and to what
depth. Also he should try to gather maximum relevant information and data. As the
pumber and type of respondents vary, the analvst should be sensitive to their need
and nature, 3

The advantage of interviews is that the analyst has a free hand and he can
extract most of the information from the concerned people but then as it is a veny
time consuming method. he should also emplov other means such as questionnaires,
record reviews, etc. This may also help the analyst to venfv and validate the
information gained, Interviewing should be approached, as lowically as possible and
from a general point of view the following guides can be veny benefical for a
successful interview.

1. Set the stage for the nterview.

2. Establish the environment put the imterviewes at case. 3 Phrase questions
clearly and sequentially.

4. Be a good listener; avold arguments

5. Evaluate the outcome of the interview

The interviews can be of two tvpes namely structured and unstructured.

1.1.1. Structured Interview : Structured nterviews are those where the
intervicwee is asked a standard set of questions in a particular order. All intervicwees
are asked the same set of questions.

The questions are further divided in two kinds of formats for conducting I'h'l.ﬂ
type of interview. The first is the open-response format in which the respondent is
free to answer in his own words. An example of open-response 15 “Why are you not
satisfied with the current attendance processing methed™” The other option 15 of
closed-response format, which limits the respondents to opt Thcir qnswcr flr_om a Iﬁcl
of already prescribed choices. An example of such a question might be “Are you
satisfied swith the current attendance processing methods?” or "Do you think that
the manual attendance processing procedure be changed with some autcmated
procedure”?”

1.1.2. Unstructured Interviews : The unstructured inlervi_c“s are undL;:lt'tak;:
n a question-and-answer format This is of a much more flexible nz:tun;— mt'w
structured interview and can be very rightly used to gather general informat
about the system.
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Here the respondents are free to answer in their own words. In this way their
views are not restricted. So the interviewer pet a bigger area to further explore the
1551Cs pertaining to a problem.

1.1.3. Structured Vs Unstructured : Each of the structured and unstructured
interview methods has its own merits and demerits. We will consider the structured
format first and that too its advantages. This method is less time consuming and the
interviewer need not be a trained person,

It is easier to evaluate objectively since answers obtained are uniform. On the
other hand a high level of structure and mechanical questions are posed which may
cam the disliking of the respondents, Also this kind of structure may not be appropriate
for all situations and it further limits the respondent spontaneity.

In unstructured interviews the respondents are free to answer and present
their views. Also there may be case that some issue might surface spontancously
while answering some other question. In that ease the res pondent can express views
on that issue- also.

But at times, it may happen that the interview £oes in some undesired direction
and the basic facts for which the interview was organized do not get relieved. So the
analyst should be careful while conducting interviews.

1.2. Questionnaires :

Questionnaires is another way of information gathering where the potential
users of the system are given questionnaires to be filled up and returned to the
analvst.

Questionnaires are useful when the analyst need to gather information from a
large number of people. It is not possible to interview each individual. Also if the
time is very short, in that case also questionnaires are uscful. If the anonvmity of the
respondent is guaranteed by the analyst then the respondent answers the
questionnaires very honestly and critically,

The questionnaire may not vield the results from those respondents who are
busy or who may not give it a reasonable priority,

The analyst should sensibly design and frame questionnaires with clarity of it's
objective so as to do justice io the cost incurred on their development and distribution,
Questionnaires are of two tvpes ic. open-response based and the closed-response
based.

1.2.1. Open Response : The objective of open-responsce questionnaire is to
gather information and data about the essenual and critical design features of the
svstem. The open-ended question requires no response dircction or specific FCSPonse.

This form is also used to learn about the feclings, opinions and experiences of
the respondents, This information helps in the making the system cffeetive because
the analvet can offer subsequent modifications as per the knowledge gained.
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1.2:2. Closed Response : The objective of closed-response questionnaire ]ls
to collect the factual information of the system. It gives an insight in how the people
dealing with the system behave and how

comfortable arc they with it. In this case the respondents have to choose from
a set of given responses. Thus the respondent can express their liking for the most
favorable one from the possible alternatives.

The closed questions can be of various types and the most common ongs arc
listed below.

1. Fill-in-the-blanks.

2. Dichotomous i.e. Yes or No type.

3. Ranking scale questions ask the respondents to rank a list of items in the
arder of importance or preference.

4. Multiple-choice questions which offer respondents few fixed alternatives to

choase from.

5. Ranng scalc questions are an extension of the multiplc-chnl:.ioc questions.
Here the respondent is asked to rate certain alternatives on some given scale.

1.2.3 Open Vs Closed : The basic comparison between the two can be
made on the grounds of the format used. Open form offers more flexibility and
freedom to the respondents whereas the closed form is more specific in nature.

Open-ended questionnaires are useful when it is required o explore certain
situation. They also require a lot of time of the analvst for evaluation,

Closed questionnaires are used when factual information is required. Closed
questions are quick to analyze but tvpically most costly to prepare but they are more
suitable to obtain factual and common information,

It 15 the job of the analyst to decide which format should be employved and what
exactly should be it’s objective. The care should be taken to ensure that all the parts
of the form arc casy to understand for the respondents so that they can answer with
clanty.

1.3. Record Reviews :

Records and reports are the collection of information and data accumulated
over the time by the users about the svstem and it’s operations. _Thjs can also put
light on the requirements of the svstem and the modifications it has undergone,
Records and reports may have a limitation if they are not up-to-date or if SO
essential links are missing. All the changes, wh.ic[l1 the system sn_lﬂ'n;rs‘ may not be
recorded. The analyst may scrutinize the records cither at the b_cgmmng of his study
which may give him a fair introduction about the system and will make him familiar
with it or in the end which will provide the a.r_la_l)st with a comparison between what

exactly isiwas desired from the system and it’s current working,
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Qm; drawback of using this methed for gathering information is that practically the
functioning of the systems is generally different from the procedure shown in records
So analyst should be careful in gathering in gathering information using this method. .
1.4. On-site Observation :

On-site abservations are one of the most effective tools with the analyst where
the analyst personally goes to the site and discovers the functioning of the system. As
an observer, the analvst “can gain first hand knowledpe of the activitics, operations
pProcesses gf The system cl_i-sttc, hence here the role of an analvst is of an i.nfonnatim;
secker. This |nforrmt|un_ 1s very meaningful as it is unbiased and has been directly
taken by the analyst. This exposure also sheds some light on the actual happenings of
the svstem as cumpa.red 1o \\'ha?t has already been documented., thus the analyst gets
closer to the system. This technique is also time~consuming and the analvst should not
Jump to conclusions or draw inferences from small samples of observation rather the
analyst should be more patient in gathenng the information. This method is however
less effective for leaming about people’s perceptions, feelings and motivations.

1.5 CASE STUDY: Library Management System :

In previous chapters we discussed how the analvst performed the preliminary
analysis. But we didn't leok into the actal methods that the analyst employed to
gather the information about the system Inour case the analvst used on-site observations,
interviewed the staff members and used questionnaires for both staff and members of
the library, Now. we will see how our analvst employved these methods.

Fact Finding Techniques
On-site Observation

Our analyst wanted 1o see the functioning of library: So analyst visited the library
for two davs and observed librarian issuing and returning books. “The analyst also
inspected the place where the cards are stored and from that it was seen that it was a
real mess. To see if a particular book is already issued it is a difficult and effort
intensive process. The analvst also saw the records for books. members, and accounts.
From site visit our analvst had a good understanding of the functioning of the svstem.,

After this, the analvst performed some personal interviews of librarv staff and
few members. [n the next scction we'll look at these interviews.

Interviews : Interviews are useful to gather information from mdividuals. Given
below is the interview between the analyst and onc of the libranans, during the
information gathening stage of the development of our library system,

Analyst’s interview with Librarian :

Analyst : Hi, [ have come to know regarding the funcuoning of vour library.

Librarian : Hello, do come in. | was waiting for vou.

Analyst : I'll come straight to the point. Don't hesitate, yvou can be as much
open vou want. There arc no restrictions

Librarian : I'll give vou my complete suppon

Amnalyst : Tell me are vou excited about the idea of having an automated
svstemn for vour library?
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Librarian :
work.
Amalyst : Will you elaborate on it?

Yes, I do. Very much. After all it’s gonna reduce our loads of

Librarian : Major problem 1s managing the cards of members. There are so
many of them. Many times cards get lost. Then we have to issue a duplicate card
for it. But there is a flaw in it. It is difficult to find out if it is genuinely the case.
Member can lic about it so that he/she gets an extra card. And we can’t do anything
about it.

Analyst : What do you think be ideal solution to this?

Librarian : There should be no cards at all. All the information should be put
into computer. It'll be easy for us to check how many books we have already issued
to a particular member.

Analyst : How often vou get new members?

Librarian : Very often. At about 100 to 130 members in a month. But for two
manths we have free zed the membership because it is zlready very difficult to
manage the existing 1500 members. But if this whole svstem gets compulterised
then we'll open the membership. From this svstem, the management hopes to cam
huge revenues.

Analyst : Could vou explain how?

Librarian : Look every month we get about 100-130 memberships requests.
After the new svstem is built, we will open membership to our library, There is a
membership fees to be paid. Management is planning o change the membership
criteria. It is planning to increase fee from 1000 o 1000 for half vearly and 2000 for
the whole year. So in this way, we plan to get huge revenues after we have an
automated system.

Analyst : Do vou have different member categonies”

Librarian : No, we don’t have any categorisation for members. All are trcated
atpar,

Analyst : How many books are there? About 80,000 books

Librarian : Do vou people keep records for them? Yes.

Analyst : Do you want facility of booking a particular title in advance?

Librarian : No we don't want any such facility. It is an overhead. So we don’t
have any such facility presently.

Analyst : How do vou categorise vour books”

Librarian : By subject

Analyst : Would vou prefer online regi
form™?

stration for users rather than the printed
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Librarian : Yes, we really would, Sometimes we lose these forms then we
don’t have any information about that particular member. It will be better to have it
on computer,

Analyst : Do you have any other expectation or suggestion for the new system?

Librarian : It should be able to produce reports faster,

Analyst : Reports? 1 completely forgot about them. What reports you people
produce presently?

Librarian : Well first is for books in the library, another for members listing,
ene for our current supplier of books, and reports for finance, :

Analyst : Do vou have some format for them?

Librarian : Yes we do have and we want that the sarae format be used by the
new system.

Analyst : Yes we'll take care of that. Any other suggestions you want to give?

Librarian : No. You have already covered all the fields,

Analyst : Thanks for vour cooperation. It was nice talking to you.

Librarian : My pleasure, Bye.

Our analyst tock interviews of few members of the library in order to know
about their vicwpoint about the new system. One of such interview is given below:
Analyst interview with one member :

Venue : Reading Room

Analyst : Hello. If you are free, I need to ask vou few questions,

Member : Sure. I pleasure.

Analyst : Do vou know the library people are planning to have an automated
system”

Member : Yes, | do and I'm feeling good about it.

Analyst : Are vou ready to pay more if there is a computerised system?

Member : In the overall functioning is going to improve then I think no one will
object te paying more. It should help us finding the books casily. But by what amount,
it should matter.

Analyst : Well as far as | Know they are pianning to hike the membership fee
from 700 to 1000 for half vear and 2000 for full vear.

Member : That would be too much. Then in that case, they should increase
the number of books to be issued. Also the number of days a book can be kept by
member should also be increased.

Analyst : What you do think, hew much books to be allowed for 155ue and for
how many days.
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Member : Well these people should increase number of books from 3 to at
least 5. And the number of days for which a book is kept should be incrcasodlby 4
days. Presently it is for 10 days. It should be 14 days, Only then the fee hike will be
justificd.

Analyst : Yes, they have such plans.

Member : Then it should not bother members.

Analyst : Are you keen on online registration of members instead of normal
paper one?

Member : Yes. It'll be a good practice.

Analyst : Should there be a facility to reserve a book in advance?

Member : Presently they have many copies of a single title. Usually a book is
always available. I never have felt the need to reserve a book in sdvance.

Analyst : On what basis a book should be categorised”

Member : Well, it should be on the basis of subject.

Analyst : What do you think on what basis a search for a particular book can
be done?

Member : It can be searched using subject or title.

Analyst : How often you visit this library?

Member : Daily

Analyst : Do you think magazines and cassettes should be made available in
the library?

Member : [ think it's a good idea.

Analyst : Do you like this library?

Member : Yes, very much. That’s why I come here daily.

Analyst : Have you ever recommended this library
or [0 your acquaintances?

Member : Yes [ very often do.

Analyst : Till now, to how many you have recommended?

Member : About 35 people.

Analyst : And how many of them have actually become its members?

Member : 20 people.

Analyst : That's really nice. People actually take vour recommendation very
seriously. Thank You. It was nice talking to vou.

Member : Thank You.

After interviewing different people, analyst got to know about their opinions.

to vour friends, relatives,
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Questionnaires : ;
In order to get the views of the existing members, the analyst also distributed

questionnaires to the member also. The questionnaires used by analyst for the library
members 15 shown in fig, 8

Instruciion; Answer as specified by the format. Put NA for non-applicable
situation. 3

1. Are you willing to pay extra for a library if it is fully computerized and eases
finding of book, ete.

Since the time was less it was i i i

e 1 not practical to interview every library staff So
to get the opinion of all staff, the analyst distributed questionnaires to aﬁrof‘ them
The questionnaire given to library staff is given below. I
[|I13:.n.|‘ctions: Answer as specified by the format. Put NA for non-applicable
situation.
1. What arc your expectations out of the new system {computer based)? Rate

the following on a scale of 1-4 giving a low value for low priority.

L P T T S T SR

a) better cataloguing Yes\No

b) better managing of users (if Yes, how much extra are vou willing to pay)

¢} better account and books management b 2. What you feel should be necessary for a book to be searched? (by topic, by
d) computer awarcness ! title, by author,. . .. )

¢) any other

2. How many users are you expecting? -

3. Hov. many books are there in library? ; o

4. How vou want the books to be categorized for searching (like by title, author 3. Are you keen on online registration instead of the normal paper one.Yes/No

namse or bv subject) 7 | 4. How many titles do vou feel should be issued 1o a single mcmb-.'l“.’_
_ 5. What should be the maximum duration for the issu¢ of certain book to a
D R e j member? Days.
® 6. Should there be a facility to reserve a book in advance? Yes/No
5. Is there anv dn-fcrcr_we n the roles (privileges) of two members? ; 7. How often do you visit the library? Choose One
Yes\™Wo Please specify if Yes l z
[ a) Dailv
. T i b) once in two davs
= = 1 T | ¢) weekly
6. Do vou want facility of booking a ttle in advance Yes\Mo i {
: : y | d) bi-weekly
Do you have data of book entered into some hind of databasc? YesiNo ! ¥
i ;
- o ized? | - _ _
4. Mt e bcccramgonzui 8. Should there be a facility to reserve a book on phone?

Yes/No

9 Would vou like online registration for users rather than printed form?Yes/No ! 9, Should magazines and casseties be included in the library
10. Do you already have some existing catcgonzation of books on the basis as H Yes/No ; . "
specificd in question 4 above Yes/ No | | 10. Do vou recommend this library to your friends, relatives, or acquain )

Yes/No (if ves, to how many you recommended and out of them how many

11, Any other specific suggestion / expectation out of the proposed system.
actually became the members)

Became Members:

Recommended:

|
|
i
|
|
|
|
|
|

: e TRt library
Fig. 1 : Questionnaire for library staff Fig. 2 : Questionnaire for bers of library
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(Questions)
Very Short Questions :
l. What is Interview ?
2 What is Questionnaries ?
/8 What is Record review ?
4. What is Qusite Observation ?

Short Questions :

1.
2.
3
4.

Describe types of Interview
Describe types of Questionnaries.

What is difference between Interview and Questionnaries ?
What is On-Site Observation ?

Long Question :

I

A owon

Lh

P

What are the two types of interviews used in fact finding tcchhique s
How many types of questionnaires are used ? Compare them.

What is fact finding ?

List different types of questionnaires formats

What are the different between open and closed form questionnaires ?
For what types of information is each form most useful ?

What type information is often best obtained through interview discus in details.
Summarize the advantages and limitations of interviews and questionnaires.

Explain the differences between (I) Structured and unstructu red interviewing
and (II) Open ended and closed questions. Give an example of each.

Qaao
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