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Chapter Two
Systems Life Cycle (Preliminary Investigation)

2.1. Introduction

System life cycle is series of stages (or is an organizational process) that are worked
through during the developing and maintaining of information system. It helps in
establishing a system project plan, because it gives overall list of processes and sub-

processes required for developing a system.
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System Development Life Cycle (SDLC) is a conceptual model which includes policies
and procedures for developing or altering (maintaining) systems throughout their life
cycles. In the System Analysis and Design terminology, the system development life cycle

also means software development life cycle.
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2.2. Phases of Systems Development Life Cycle (SDLC)

Systems Development Life Cycle is a systematic approach which explicitly breaks down
the work into phases that are required to implement either new or modified Information
System.
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An effective System Development Life Cycle (SDLC) should result in a high quality
system that meets customer expectations, reaches completion within time and cost
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evaluations, and works effectively and efficiently in the current and planned Information
Technology infrastructure. SDLC is used by analysts to develop an information system and
includes the following different phases:
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Planning:
System analysis or requirements specification
System design
Implementation: coding, testing, deployment, operations

Maintenance

Let us now describe the different phases and related activities of system development life

cycle.
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Figure (2-1): system development life cycle
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1- Planning Phase:
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The systems planning phase usually begins with a formal request to the information
technology (IT) department, called a systems request, that describes problems or desired
changes in an information system or a business process. In many companies, IT systems

planning is an integral part of overall business planning. When managers and users develop
their business plans, they usually include IT requirements that generate systems requests.
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requests

A systems request can come from a top manager, a planning team, a department head, or
the IT department itself. The request can be very significant or relatively minor. A major
request might involve a new information system or the replacement of an existing system
that cannot handle current requirements. In contrast, a minor request might ask for a new
feature or a change to the user interface.
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The purpose of this phase is to perform a preliminary investigation. The preliminary
investigation is a critical step because the outcome will affect the entire development
process. A key part of the preliminary investigation is a feasibility study that reviews
anticipated costs and benefits and recommends a course of action based on operational,
technical, economic, and time factors.
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Element Description Examples
Project Sponsor The person wha initiates the Several members of the finance
proiect and who serves as the department
primary point of contact for the  Vice president of marketing
project on the business side IT manoager
Sieering commitiee
Cic
CEC
Business Need The businesstelated reasan for Increase sales
initiating fhe syskem Improve markst share

Improve accass o information
Improve customer service
Decrense product detects
Streamline supply acquisifion

PIOCESSEs
Businass Requirements  The business copabilifies that the Provide online occess o informafion
system will provide Copture customer demographic
information

Include product search capabilities
Produce monopgement reports
Include onfine user suppord

Business Value The benefits that the system will % increase in sales
creale for the organizafion V% increase in morket share
Reduction in headcount by 5*FTEs
$200,000 cost savings tom
decreased supply costs
$ 150,000 savings from removal
of exisfing system

Spacial lssves or [ssues that are relevant io the Governmeni-mandated deadline
Consiraints implementation of the system for May 30
that need fo be known by the Systen needad in time for the
approval commitiee Chyistmas holiday seasan

Toplevel security dearance needed
by project feam jo work with dalo

* = Fulltime equivaent

Figure (2-2): Elements of the system request
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Systemn Request—Digital Music Download Project

Proied Sponsor. Coarly Eawards, Assistant Vice President, Marketing

Business Need: This project has besn mitiated to increase sales by creating the capabiliy of sail-

ing digital music downloads to ceslomers through kiosks in our stores, and over the Internet using

our website

Business Requirements: Using the VWsb or instore kiosks, customers will be able 1o search for and

purchase aigital music dow mia yads. The specitic functionality that the system should have includes

the following

e Search farm in our digiial music archive

® jisien o music sampias

® Purchase individual dawnloods ot a fixed fee per downlood

® Establish o customer subscripfion occount permitfing unlimited downloads for a monthly fee

® Purchase music downlood gift cords

Business Valve: W= expect that Tune Source will increase sales by enabling exizfing customers

o p:;r:ho:e spacitic digital music frocks and by reaching new cusfomers who o= int -'E.:'e} n our

unique archive of rare and hardtofind music. We expect to gain a new re strac

customer subscriptions o our downlood services. Ve expect some increase in crossselling, as

customers who have downloodad a track or two of a CD decide to ;:ur’n" <2 the entire CD

in a store or through our websile e also expad @ new revenue stream from the sale of
music downiood gilt cords

Consarvative esfimaies of tangible value o the company include the following

e $757,.500 in zales rom individual music downloods

e 3$3950,000 in zales rom customer subscriptions

e $205. 000 in addifional insiore ar website CD sales

e $153,000 in sales from music download gift cards

Special Issves or Conséraints:

® The marketing d»—c-:xr iment views this os o strategic system. The obility to offer digital music
dowrdoods is critical in order o remain competitive in our market niche. Our music orchive
ot rare and hard- Jnd music is an asset that Is currently undesnudilized

® Marny of our current loyal custamers have been requasting this capability, and we need to
provide this sarvice or face the loss of these customers' business

® B=cause customers have o number wriood aptions ovoilkabls 1o them elsewhers, we
need to bring this syslem o itle

Figure (2-3): system request example

A) The Impetus for Change

The Impetus for change may come from a number of sources. These sources can be divided

into internal sources

within the organizatio

and external sources. The internal sources are those that originate

n. There are many reasons for the administration to decide to develop

or change the existing system. That the existing system is unable to meet its requirements

and needs. The external sources are those that come from outside the organization and

require the institution

imposed on the organ

to change the existing system, such as new government regulations

ization to adhere to a certain system, for example.
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Orgnization based Environment based

[ Customers or Consumers
[ Vendors

[ Government sources

[ Competitors

‘ Top managment ’

‘ The user ’

‘ System analysts ’

Figure (2-4): Major Sources of Change
B) Problem Definition

The basis for introduce another system is to recognize the need to develop the existing
system and to determine whether an alternative system can solve the problem. Therefore,
the systems analyst must know and determine the nature of the problem first before it

begins to find solutions to it and then determine the scope and objectives of the study.
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C) Overview of Feasibility

A systems request must pass several tests, called a feasibility study, to see whether it is

worthwhile to proceed further.
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Types of Feasibility:

e Operational Feasibility (workability) means that a proposed system will be used
effectively after it has been developed.
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e Technical Feasibility (effective use of resources) refers to technical resources
needed to develop, purchase, install, or operate the system.
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e Economic Feasibility (the cost effectiveness) means that the projected benefits of
the proposed system outweigh the estimated costs usually considered the Total cost
of ownership (TCO), which includes ongoing support and maintenance costs, as
well as acquisition costs.

ClaaY dlleay) ddSil) sale il Al 3 08a)) CalISHl (35 o yiall aUaill Zad gidd) )il o Jiad @
O Db 63 painall Ailpall 5 acall s Joiii Al ¢« Total cost of ownership (TCO) Jexl)
o) il Callss

2223 JMA (e (Should we build it? fallaill s o casg da ) el e laY) Jolag Jidaill 2a @
AUl ddasi yall 23) gl 5 Caglsal

e Schedule Feasibility means that the project can be implemented in an acceptable
time frame.
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e Organizational feasibility: how well the system ultimately will be accepted by its
users and incorporated into the ongoing operations of the organization.
organizational feasibility analysis attempts to answer the question “If we build it,

will they come?
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The main goal of the feasibility study is not solve the problem, but to measure the scope
of requirements availability that needed by the alternative proposals. The result of the
feasibility study is a feasibility report (system proposal) submitted to the management.
The management may be accepted or accepted with modifications or rejected. The system
cycle proceeds only if the management accepts it. The system proposal is prepared by the

System Analyst (who studies the system).
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Planning (obtain approval for project, initiate, assess feasibility, plan, and schedule) and

we can say the planning or system proposal involves:

1. Define the problem and scope of existing system.

2. Overview the new system and determine its objectives.

3. Confirm project feasibility and produce the project Schedule.

4. During this phase, threats, constraints, integration and security of system are also
considered.

5. A feasibility report for the entire project is created at the end of this phase.

6. Present Results and Recommendations to Management.

The Impetus for Change

Results of Results of L
Feasibility study Problem definition
roposs < Feasibilit FOEIL
Ip] gy |« definitionand

-

Recommendation  Results

Figure (2-5): Planning phase
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2- Analysis Phase:

The purpose of the systems analysis phase is to build a logical model of the new system.
The analysis phase includes the following steps:-
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First step is fact-finding:- The basic work of the analysis phase is data collection and
analysis. One of the primary requirements for collecting data about the existing system is
to understand what you are looking for and where to find it.
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There are many ways for data gathering such as interviews, Questionnaires and surveys,
document review, observation, sampling, and research.The process of collecting data
can take weeks or several months and may involve a large number of individuals. During
the fact finding phase, the systems analyst has a good background on the status of the
existing system and the needs of the beneficiaries. And also during this phase, the
analyst gathers a large amount of data that needs analysis so that he can better
understand it.
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Second step is data analysis (requirement modeling):- The objective of the data analysis
phase is to describe the existing system then create the new system requirements. This is
done by organizing the data collected during fact finding phase in a meaningful form,
which generally means building models that illustrate what the existing system is doing.
You use the fact finding results to build business models, data and process models, and
object models. Then conversion of these data into a written product serves as a basis for
documenting the analysis phase.
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The last steps is the system requirements document. At this stage, the actual
requirements of the beneficiaries and specification are identified and documented, and new
system requirements are created. The system requirements document describes
management and user requirements, costs and benefits, and outlines alternative
development strategies.
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System analysis (understand business needs and processing needs) and we can say that
system Analysis or requirement specification involves

1. Gather, analyze, and validate the information. <o sleall daia (e (38al 5 Jalat 5 pes
2. Define the requirements and prototypes for new system.
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3. Evaluate the alternatives and prioritize the requirements.
Clllaiall iy ol gl a5 Jilad) s
4. Examine the information needs of end-user and enhances the system goal.
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5. A Software Requirement Specification (SRS) document, which specifies the
software, hardware, functional, and network requirements of the system is prepared
at the end of this phase.
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Interviews Questionnaires and
i surveys
Gathered fact
Data Fact Ob ti
vsis D — X «— servation
analy: gathering -
Document review
Analyzed data i T
Observation
Create system Questionnaires
requirement
Sampling, and
i research
System requirement

Figure (2-6): system analysis phase
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3- Design Phase:
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The purpose of the systems design phase is to create a blueprint that will satisfy all
documented requirements for the system. At this stage, you design the user interface and
identify all necessary outputs, inputs, and processes. In addition, you design internal and
external controls, including computer-based and manual features to guarantee that the
system will be reliable, accurate, maintainable, and secure. During the systems design
phase, you also determine the application architecture, which shows programmers how to
transform the logical design into program modules and code.
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The result of this phase is documented in the system design specification and presented to
management and users for review and approval. Management and user involvement is
critical to avoid any misunderstanding about what the new system will do, how it will do
it, and what it will cost. All the hardware and software will implement in this phase. The
system analyst chooses one of the suggested projects the document it by many tools such
as: Data Dictionary, Structure English, and Data flow diagram (DFD).
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Prototyping

¢ Prototyping produces an early, rapidly constructed working version of the proposed
information system, called a prototype.
Ll ad e canid e yiall il sbaall alail Saa g o S8 Jee A A0 5Y) el iy o
* Prototyping allows users to examine a model that accurately represents system
outputs, inputs, interfaces, and processes
Cililee 5 Cilgal 5 EMA 5 e jda Gy S8 e i sal andy Gpeddiuall 06V w3l mand o
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Documentation type

» Program Documentation
- Systems analyst usually verifies that program documentation is complete and
accurate
A5 o ALalS malipall (56 3 Aglee () (e Bale ay Bale abaill Jlaa -
» System Documentation
- Includes data dictionary entries, data flow diagrams, object models, screen layouts,
source documents, and the systems request that initiated the project.
GG 55 ASLA) Gl y object J) zilai g clilall (g8 Glaladia g Cllall el GV Gasaly -
& s all el 58 (53 systems request 5 sl
» Operations Documentation
- Such as:
e Scheduling information for printed output, such as report run frequency and
deadlines.
Algll e sall gyl aladiul ) S5 Jie de guaall il il Cilagleall A g2 o
o Input files and where they originate; and output files and destinations, E-mail
and report distribution lists.
&5 el By S5 AN 2l delea sy Aa il Clalall ¢l jaae (pl ey Adadl ikl o
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» User Documentation
- Systems analysts usually are responsible for preparing documentation to help users
learn the system.
AU aladiil alad e pandiiall sacbuad (3050 dlac) e Gl g e alail) sllaa S lasale -
- Such as: (System overview, Source document, Security and audit, Input, Output,
Processing, requesting changes and reporting problems, Exceptions and error,
frequently asked questions).
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System design (Define solution system based on requirement and system analysis decision)
and we can say that System Design involves:-

1. Includes the design of application, network, databases, user interfaces, and system
interfaces.
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2. Transform the SRS document into logical structure, which contains detailed and
complete set of specifications that can be implemented in a programming language.
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3. Create a contingency, training, maintenance, and operation plan.
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4. Review the proposed design. Ensure that the final design must meet the requirements
stated in SRS document.
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5. Finally, prepare a design document which will be used during next phases.
4- Implementation Phase:

During the systems implementation phase, the new system is constructed. programs are
written, tested, and documented, and the system is installed. If the system was purchased
as a package, systems analysts configure the software and perform any necessary
modifications. The objective of the systems implementation phase is to deliver a
completely functioning and documented information system.
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At the conclusion of this phase, the system is ready for use. Final preparations include
converting data to the new system's files, training users, and performing the actual
transition to the new system. The systems implementation phase also includes an
assessment, called a systems evaluation, to determine whether the system operates properly
and if costs and benefits are within expectations.
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Training Activities

¢ A successful information system requires training for the three main groups for
training are users, managers, and IT staff members.
elac 5 o) aall 5 Cprediivuall an g Haill GO dpusd 511 e gamall Gy i callaty pealil) il sleall alls o
(Cle slall L o] 35 40
s The entire systems development effort can depend on whether or not people
understand the system and know how to use it effectively.
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Type of Training:-

+ Outside Training Resources
- Many training consultants, institutes, and firms are available that provide either
standardized or customized training packages.
3aa g (S Ll Ay i g i g8 Ay i) S ) 5 il el 5 L0 6 Al e dpaall an gy -
(AR ) dacada
% In-House Training
- The IT staff and user departments often share responsibility.
A g praal) il Gla¥) e S (A ) serdiuall Lgr 2a) gy A aLadY) 5 o laall L sl 65 08

When developing a training program, you should keep the following guidelines in mind:

e Train people in groups. Cle sana 8 bl )
e Select the most effective place to conduct the training. sy 4llxd Y ISl sl
i)

e Provide for learning by hearing, seeing, and doing. When Training is complete,
many organizations conduct a full-scale test, or simulation.
Claaiall (e paall (g ya3 ey Haill JaiS) Laxie 5 Jaall 5 Ay )ll g caanll aladind Gy jha e olaill jd 55 @
PO AR Y

Data Conversion Strategies (System Changeover): Jisad g st i) Jisad il i)
(pUai

%+ System changeover is the process of putting the new information system online and
retiring the old system. el Alaly Jany paall Gl glaall allas e dlee sa allaill s
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¢ The four Conversion Strategies (changeover) methods are:

> Direct Cutover &bl Jasidl)

- Involves more risk than other changeover methods.

Jisaill 3ok (e o e (e JST Hhlae o (g shiy -

- Companies often choose the direct cutover method for implementing commercial
software packages. Al mal ) 3 sl direct cutover Sl jUas L Llle
4,k

- Least expensive method because IT group has to operate and maintain only one
system at a time.

a5 i g A Jadh a5 allad il s Judii () Leale e slaall L 51 5505 aalae Y 40 45, )l JiT -

> Parallel Operation ) sidl Jasl)

- Easier to verify that the new system is working properly under parallel operation
than under direct cutover. ) s ke Cand mania G Jany paal) sUail o (e 38aill Jed

DALl bl s e

- Running both systems might place a burden on the operating environment and cause
processing delay. Aaladl 5ali g s Judidl) Ay e ecae gy ) cpallail) Juanis (505 28

- Is not practical if the old and new systems are incompatible technically or the two
systems perform different functions.

Adkise (ol g oy Cppaldail) of L 4880 gia e sypaadl s dagaill alaill il 1Y) Llee Ll -

> Pilot Operation (=il Jadall

- Involves implementing the complete new system at a selected location of the
company. A new sales reporting system, for instance, might be implemented in only
one branch office.

oo D anas ol Gaadai Sy (JUall Jua lad AS Al dane 2850 3 JalSH aaal) pUal) 25 ey -
A aal g o 8 iiSa & Clapal) (0

- The group that uses the new system first is called (pilot site).

(emoadll a8 sall) Yl canst apaad) allail) axacies il de gaaal) -

- The old system continues to operate for the entire organization.

LeleSl Aakaiall Jaall 8 apadll QUsil) jaiey -

- After the system proves successful at the pilot site, it is implemented in the rest of
the organization, usually using the direct cutover method. So it is a combination of
parallel operation and direct cutover methods.

48yl 22300 Lo sale y clalaial) 43 8 odudli oy ¢ oayail) whgall  eals JS SUail) cudly o aay -
.parallel operation and direct cutover methods ¢ z = s» < direct cutover
> Phased Operation s sl Juil
- Allows you to implement new system in stages, or modules.
laa g ol edal e JSE el alail) ddvty ol ey -
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- You give a part of the system to all users (measivall aread 2Uaill (e ¢ ja slac| SliCay
- The risk of errors or failures is limited to the implemented module only.
add 3danal) sas gl e clEEAY) ff elady) Hhi pat -
- Is less expensive than full parallel operation because you have to work with only
one part at atime. <8y d ki sl e ae Jaall clile Cany 43 ALY parallel operation
e A8 3
- Is not possible, however, if the system cannot be separated easily into logical
modules or segments. In addition if the system involves a large number of separate
phases, it can cost more than a pilot approach.
Gly ALYl ol Jal ol dgghie Clas 5 A sgan allail) Juad (S0 ¥ OIS 1Y) clld pa g AiSan j2 -
.pilot approach oe Sl o ¢Say 43ld cdliaiiall Jal jall o jaS 22e o (s shiy alaill (K1)

The implementation (Construct, test, train users, install new system) and we can say that
Implementation involves:-

1. Implement the design into source code through coding.
(cﬂ\)wﬂ\d;ﬁ\d%w@}&@lﬂ ‘_“J\M \d:\ju}\ms.u\

2. Combine all the modules together into training environment that detects errors and
defects.

sl g elad¥) (ol g il Ay 8 lee las ) ases pan Y
3. A test report which contains errors is prepared through test plan that includes test

related tasks such as test case generation, testing criteria, and resource allocation for
testing.

DLV Alall culd algal) Jadii ) LAY ddad JA e elad¥Wi e 5 ging (g2l HLEAY) 8 dlae) Y
LRI 2 ) gall apadd s QLEAY) julaa g ¢ JLEAYT s a5 Jia
4. Integrate the information system into its environment and install the new system.
sl aUaill Cuati § 4 Cila glaall alad ey €
5- Operation, Support, Security, and Maintenance Phase:

During the systems operation, support, security, and maintenance phase, the IT staff
maintains, enhances, and protects the system. Maintenance changes correct errors and
adapt to changes in the environment, such as new tax rates. Enhancements provide new
features and benefits. The objective during this phase is to maximize return on the IT
investment. Security controls safeguard the system from both external and internal threats.

Al g4 g pUail) e il glaall s 1SS gals g Lailay il 5 (a5 aeall 5 dadail) Judi dla o IS
35 Baaall (il jual) ¥ ame Jie i) 8 sl e @il elbdl) mmaly sl el dilual)
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. Sloslaall Lin o1 935 3 LY o dilal) adaat ga Aa jall 03 JOA Caagll Bauaa 2 68 g ) jaa Glisuadl)
Aalalall g da Al lanagdl) e aUaill 4y dayl gaall an

A well-designed system must be secure, reliable, maintainable, and scalable. A scalable
design can expand to meet new business requirements and volumes. Information systems
development is always a work in progress. Business processes change rapidly and most
information systems need to be updated significantly or replaced after several years of
operation.

il g si (Sary o sill sl glaill SUE 5 AalaDU DUl 5 43 B 58 g g Lial Jas el pUail) (065 o any
Al Glleall 5t i Jao Laily ga il slaall adai gkt ) sl 55 5aad) Jlee ) cilillaia 31
Janil) e ) g sae sy Lellagind s S Cuas ) Clle sleal) dadail alans zliag s de juu

So we can say that Maintenance/Support involves:-
Keep system healthy and improve

1. Include all the activities such as phone support or physical on-site support for users
that is required once the system is installing.

Cnaii die W saling ol Gaeadiall 28] sl 8 o) acall 5 Cailedl jue acall Jie i) apen (panai )
Uaal)
e

2. Implement the changes that software might undergo over a period of time, or
implement any new requirements after the software is deployed at the customer
location.

Gl ) Jiea 58 20 spaa Clllaia (61 285 5 ¢ 3 (08 538 dny il yall Ll aucads 08 3 ol i) 2dis ¥
Jaenl) a8 5e I

3. Italso includes handling the residual errors and resolve any issues that may exist in
the system even after the testing phase.

LAY Al g ey i sl 880 g e () 5S5 08 JSLEe 6f Ja g Agiiall oUadY) dallae Lyl Jadiy Y

4. Maintenance and support may be needed for a longer time for large systems and for
a short time for smaller systems.

) alaill ailly jual gl g5 Sl AalaiDU duilly Jshal 5 yial acall g dluall ) dals ollia (S5 08
Leas

|Page )t



