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System Development
Life Cycle (SDLC)

soLC ED

The Design phase decides how the system
will operate. This collection of deliverables
is the system specification that is handed to
the programming team or implementation.

The Planning Phase is the fundamental
two-step process of understanding why
an information system should be
developed and creating a plan for how
the project team will develop it.

The final phase in the SDLC

The Analysis phase answers the questions is the Implementation

of who will use the system, what the phase, during which the
system will do, and where and when it will system is actually built (or
be used. purchased, in the case of a

packaged software design)




The Planning Phase
is the fundamental two-step process
of understanding why
an information system should be developed
and creating a plan for how
the project team will develop it.

The deliverables from both steps
are combined into the project plan,
which is presented to the project sponsor and
approval committee at the end of the
Planning Phase. They decide whether it is
advisable to proceed with the system
development project.

OBJECTIVES

m Explain the role played in information systems development by the systems
analyst.

m Describe the fundamental systems development life cycle and its four phases.
m Explain how organizations identify IS development projects.
m Explain the importance of linking the information system to business needs.
m Be able to create a system request.
m Describe technical, economic, and organizational feasibility assessment.
m Be able to perform a feasibility analysis.
CHAPTER OUTLINE
Introduction Feasibility Analysis
The Systems Analyst Technical Feasibility
Systems Analyst Skills Economic Feasibility
Systems Analyst Roles Organizational Feasibility
The Systems Development Life Cycle Applying the Concepts at Tune Source
Planning Appendix 1 A—Detailed Economic
Analysis Feasibility Analysis for Tune Source
Design
Implementation

Project Identification and Initiation
System Request
Applying the Concepts at Tune Source




The systems development life cycle (SDLC) is the process of determining how an
information system (IS) can support business needs, designing the system, building
it, and delivering it to users. If you have taken a programming class or have pro-
grammed on your own, this probably sounds pretty simple. In the real world, how-
ever, it is not so easy.

In 2010, an estimated $2.4 trillion was spent by organizations and govern-
ments on IT hardware, software, and services worldwide. This spending level was
projected to increase by 3.5% in 2011.! Unfortunately, a study conducted in 2008
found success is “improbable™ in 68% of technology projects.? Many of the systems
that aren’t totally abandoned are delivered to the users significantly late, cost far
more than expected, and have fewer features than originally planned.

A 2009 study attempting to quantify the costs of this failure rate estimated a toll
on the global economy of $6.2 trillion.* While this specific outcome has been ques-
tioned by some, the point remains that the cost of IT project failures is staggering both
in terms of the proportion of projects that fail and the costs of those failures

Today, both businesses and governments experience embarrassing and costly
errors in their information systems. Here is a sample of just a few notable software

glitches that occurred in 2010: I:]

® A software error resulted in Toys R Us double billing some shoppers for pur-
chases made on Black Friday.

m Verizon Wireless had to refund $50 million to customers due to billing system
eITOrS.

m Chase banking customers were unable to access their online banking accounts
for over 24 hours due to a computer glitch.

m McAfee’s anti-virus software product caused its users’ computers to lock up.
McAfee offered affected customers a free 2-year subscription and reimbursement
for costs incurred to repair the machines.

m A US. Navy drone (unmanned aerial vehicle) reportedly flew into restricted air
space near Washington D.C. when operators lost control for about 20 minutes
due to a software issue.’

THE SYSTEMS ANALYST

The systems analyst plays a key role in information systems development projects

Systems Analyst Skills Systems Analyst Roles

6 major categories: The systems analyst role
technical, business, analytical, The business analyst role
interpersonal, management, ethical. The requirements analyst role

10

The infrastructure analyst role
The change management analyst role
The project manager role

*The roles and the names used to describe them may vary from
organization to organization.

10
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Planning

The planning phase is the fundamental process of understanding why an informa-
tion system should be built and determining how the project team will go about
building it. It has two steps:

1. During project initiation, the system’s business value to the organization is
identified—how will it lower costs or increase revenues? Most ideas for new sys-
tems come from outside the IS area (from the marketing department, accounting
department, etc.) in the form of a system request. A system request presents a
brief summary of a business need, and it explains how a system that supports the
need will create business value. The IS department works together with the per-
son or department generating the request (called the project sponsor) to conduct
a feasibility analysis. The feasibility analysis examines key aspects of the pro-
posed project:

m The technical feasibility (Can we build it?)
m The economic feasibility (Will it provide business value?)
m The organizational feasibility (If we build it, will it be used?)

The system request and feasibility analysis are presented to an information sys-
tems approval committee (sometimes called a steering committee), which decides
whether the project should be undertaken.

2. Once the project is approved, it enters project management. During project
management, the project manager creates a work plan, staffs the project, and
puts techniques in place to help the project team control and direct the proj-
ect through the entire SDLC. The deliverable for project management is a
project plan that describes how the project team will go about developing the
system.

13

Analysis

The analysis phase answers the questions of who will use the system, what the sys-
tem will do, and where and when it will be used. (See Figure 1-3.) During this
phase, the project team investigates any current system(s), identifies improvement
opportunities, and develops a concept for the new system. This phase has three
steps:

1. An analysis strategy is developed to guide the project team’s efforts. Such a
strategy usually includes a study of the current system (called the as-is system)
and its problems, and envisioning ways to design a new system (called the to-be
system).

2. The next step is requirements gathering (¢.g., through interviews, group work-
shops, or questionnaires). The analysis of this information—in conjunction with
input from the project sponsor and many other people—Ileads to the development
of a concept for a new system. The system concept is then used as a basis to
develop a set of business analysis models that describes how the business will
operate if the new system were developed. The set typically includes models that
represent the data and processes necessary to support the underlying business
process.

3. The analyses, system concept, and models are combined into a document called
the system proposal, which is presented to the project sponsor and other key
decision makers (e.g., members of the approval committee) who will decide
whether the project should continue to move forward.

The system proposal is the initial deliverable that describes what business
requirements the new system should meet. Because it is really the first step in the
design of the new system, some experts argue that it is inappropriate to use the term
analysis as the name for this phase; some argue a better name would be analysis
and initial design. Because most organizations continue to use the name analysis
for this phase, we will use it in this book as well. It is important to remember, how-
ever, that the deliverable from the analysis phase is both an analysis and a high-level
initial design for the new system.

14




Design

The design phase decides how the system will operate in terms of the hardware,
software, and network infrastructure that will be in place; the user interface, forms,
and reports that will be used; and the specific programs, databases, and files that
will be needed. Although most of the strategic decisions about the system are made
in the development of the system concept during the analysis phase, the steps in the
design phase determine exactly how the system will operate. The design phase has
four steps:

1. The design strategy must be determined. This clarifies whether the system will
be developed by the company’s own programmers, whether its development will
be outsourced to another firm (usually a consulting firm), or whether the com-
pany will buy an existing software package.

2. This leads to the development of the basic architecture design for the system that
describes the hardware, software, and network infrastructure that will be used. In
most cases, the system will add to or change the infrastructure that already exists
in the organization. The interface design specifies how the users will move
through the system (e.g.. by navigation methods such as menus and on-screen
buttons) and the forms and reports that the system will use.

3. The database and file specifications are developed. These define exactly what
data will be stored and where they will be stored.

4. The analyst team develops the program design, which defines the programs that
need to be written and exactly what each program will do.

This collection of deliverables (architecture design, interface design, database
and file specifications, and program design) is the system specification that is used
by the programming team for implementation. At the end of the design phase, the
feasibility analysis and project plan are reexamined and revised, and another
decision is made by the project sponsor and approval committee about whether to
terminate the project or continue. (See Figure 1-3.)

15

Implementation

The final phase in the SDLC is the implementation phase, during which the system
is actually built (or purchased, in the case of a packaged software design and
installed). This is the phase that usually gets the most attention, because for most
systems it is the longest and most expensive single part of the development process.
This phase has three steps:

1. System construction is the first step. The system is built and tested to ensure
that it performs as designed. Since the cost of fixing bugs can be immense, test-
ing is one of the most critical steps in implementation. Most organizations
spend more time and attention on testing than on writing the programs in the
first place.

2. The system is installed. /nstallation is the process by which the old system is
turned off and the new one is turned on. There are several approaches that may
be used to convert from the old to the new system. One of the most important
aspects of conversion is the training plan, used to teach users how to use the new
system and help manage the changes caused by the new system.

3. The analyst team establishes a support plan for the system. This plan usually
includes a formal or informal post-implementation review, as well as a systematic
way for identifying major and minor changes needed for the system.

16




PROJECT IDENTIFICATION AND INITIATION

=2 A project is identified when someone in the organization identifies a
business need to build a system.

17
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* BPM (Business Process Management) is a methodology used by
organizations to continuously improve end-to-end business processes.

* BPM generally follows a continuous cycle of systematically creating,
assessing, and altering business processes.

* Benefits by applying BPM:
* Enhanced process agility
* Improved process alignment with industry “best practices”
* Increase process efficiencies

—>Project sponsor is recognized
Including: marketing, accounting, or finance, or also members of the IT area

—> A system request is a document that describes the business reasons
for building a system and the value that the system is expected to
provide

18
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FEASIBILITY ANALYSIS

Feasibility analysis
- guides the organization in determining
whether to proceed with the project.

- identifies the important risks
associated with the project that must be
managed if the project is approved

Include techniques to assess three
areas: technical feasibility, economic
feasibility, and organizational feasibility

19

Technical Feasibility: Can We Build 1t?

* Familiarity with application: Less familiarity generates more risk.
* Familiarity with technology: Less familiarity generates more risk
* Project size: large projects have more risk.

* Compatibility: The harder it is to integrale the system with the company's existing
technology, the higher the risk will be.

Economic Feasibility: Should We Build It?

* Development costs

® Annual operating costs

* Annual benefits (cost savings and/or increased revenues)

* Infangible benelits and costs

Organizational Feasibility: If We Build It, Will They Come?
® Project championl(s)

® Senior management

® Users

® Other stokeholders

e Is the project strategically aligned with the business?

Feasibility Analysis Assessment Factors

19

- Familiarity with the technology
- Project size

the organization

20

Technical Feasibility: Technical feasibility analysis is, in essence, a technical
risk analysis that strives to answer the question: “Can we build it?”

- The compatibility of the new system with the technology that already exists in

20




Economic Feasibility: also called a

cost—benefit analysis, to answer the
question “Should we build the system?”
- determined by identifying costs and
benefits associated with the system,

- assigning values to them,

- calculating futurg cash flows, and

- measuring the financial worthiness of
the project.

Result: the financial opportunities and
risks of the project can be understood

Page 25-32

21

List the tangible costs and benefits for the project.
Include both onetime and recurring costs.

1. Identify Costs and Benefits

2. Assign Values to Costs and Benefits ~ \Work with business users and IT professionals to create
numbers for each of the costs and benefits. Even
infangibles should be volued if at all possible.

Forecas! what the costs and benefits will be over a

certain period, usually, three to five years. Apply a
growth rate fo the values, if necessary,

3. Determine Cash Flow

4. Assess Project's Economic Valve Evaluate the project’s expected returns in comparison o
its costs. Use one or more of the following evaluation

techniques:

* Return on Investment (ROI) Caleulate the rate of return earned on the money

invested in the project, using the ROI formula.

* Break-Even Point (BEP) Find the year in which the cumulative project benefits
exceed cumulative project costs. Apply the breckeven
formula, using figures for thot yeor. This calculation
measures how long it will take for the system lo produce

benefits that cover ils costs

* Net Present Value (NPY) Restate all costs and benefits in today's dollor terms
(present value), using an appropriate discount rate
Determine whether the total present value of benefits is

greater than or less than the total present value of costs

Steps to Conduct an Economic Feasibility Analysis

21
Organizational Feasibility: how well the system ultimately will be accepted by its
users and incorporated into the ongoing operations of the organization, to answer
the question “If we build it, will they come?”
Role To Enhance Organizational Feasibility
Champion A champion: * Make a presentation about the objectives of the
® Inifiates the project project and the proposed benefits to those executives
¢ Promotes the project who will benefit direclly from the system.
* Allocates his or her time to the project * Creale a prololype of the system to demonstrate its
® Provides resources potential value.
Organizational Organizational managers: * Make a presentation to management obout the
Management * Know about the project objectives of the project and the proposed benefits.
* Budget enough money for the project * Market the benefits of the system, using memos and
¢ Encourage users to accepl and use the system organizational newsletiers
* Encourage the champion lo talk about the project with
his or her peers.
System Users Users: ® Assign users official roles on the project team.
* Make decisions that influence the project ® Assign users specific tasks to perform, with clear
* Perform hands-on actlivities for the project deadlines.
¢ Ullimately determine whether the project is ® Ask for feedback from users regularly [e.g., af
successful by using or not using the system weekly meetings).
22 Important Stakeholders for Organizational Feasibility
22
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System Request—Digital Music Download Project

Project Sponsor: Carly Edwards, Assistant Vice President, Marketing

Business Need: This project has been initiated fo increase sales by creating the capability of sell
case study: ing digitol music downloads 1o customers through kiosks in our stores, and over the Internet using

. our website
Ap pyl ng th e co n cepts at Tu ne Business Requirements: Using the Web or instore kiosks, cusiomers will be able to search for and
so urce com pa ny purchase digital music downloads. The specific functionality that the system should have includes

the following
—

* Search for music in our digital music archive.

* listen to music somples

* Purchase individual downloads ot a fixed fee per download

* Establish o customer subscription account permitiing unlimited downloads for a monthly fee.
* Purchase music download gift cards.

Business Value: VWe expect that Tune Scurce will increase sales by enabling existing customers

Sysfem Requesf for Tune Source to purchase specific digital music fracks and by reaching new customers who ore interested in our
unique archive of rare and hardtofind music. We expect to gain a new revenue stream from

cusiomer subscripfions fo our download services. VWe expect some increase in crossselling, as

cusiomers who have downloaded a frack or two of a CD decide fo purchase the entire CD

in a store or through our website. We also expect a new revenue siream from the sale of

music download gift cards.

Conservative eslimates of tangible value to the company include the following:
* $757,500 in sales from individual music downloads

* $950,000 in sales from customer subscriptions

* $205,000 in additional in-store or website CD sales

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

Special Issues or Constraints:

» The marketing department views this as a sirategic system, The ability to offer digital music
downloads is crifical in order to remain compefitive in our market niche. Qur music archive
of rare and hardiorfind music is an asset that is currently underutilized.

* Many of our current loyal customers have been requesting this capability, and we need to

23 provide this service or face the loss of these customers’ business.

* Because customers have a number of music download opfions available to them elsewhere, we
need to bring this system lo market as soon as possible.

23

Sales Projections

Individual Downloads | Subscriptions | Cross-Selling of CDs | Gift Cards
Highdevel estimate $900,000 $1,100,000 $250,000 $180,000
[prob. = 25%)
Medium-evel estimate 750,000 950,000 200,000 150,000
[prob. = 60%)
lowlevel estimate 550,000 700,000 150,000 120,000
FIGURE 1-6 ik G
Sales Projections for Tune Source Weighted average $757,500 $950,000 $205,000 $153,000
. ; : ted sal
Digital Music Download Project SRS

For example, for individual downloads,

Expected sales = (900,000 * .25) + (750,000 * .60) + (550,000 * .15)
225,000 + 450,000 + 82,500
= 757,500

These projections are summarized in Figure 1-6.

After analyzing the survey results, Carly and her staff were confident that the
sales projections and probability estimates were as accurate as they could make them
this early in the project. The completed system request is shown in Figure 1-5.
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Feasibility Analysis Executive
Summary for Tune Source

Figure 1-15 presents the executive summary page of
the feasibility study: The report itself was about 10
pages long, and it provided additional detail and
supporting documentation

Digital Music load Project

Carly Edwords and Jason Wells created the following feasibility onalysis for the Tune Source Digital Muss: Dawnlood Project. The Sysiem Request is

attached, alang with the detailed feosibility study. The highlights of the feasibility analysis are os follows:

Technical Feasibility

The Digital Music Download system is feasible technically, although there is some risk.

Tune Source’s risk regarding familiarily with music downlood appiications is moderotely high.

* The Marketing Department has litle experience with a subscription-based business model.

* The IT depariment hos stiang knowledge of the compony's existing Webrbased CD sales system, but it has not werked with music downloads or
cusiomer subscriptions.

¢ Numerous music download sites exist on the Internet.

Tune Source’s risk regarding familiarity with the technology is modmarel,- low.

o The Il has knowledge of the curent order entry sysiem ond the dotoboses and Infemet technology it u

* The IT depariment has no direct knowledge of the fechnology required fo siore and delfiver digital music downloods; hmm many of the tech-
nical issues will be the responsibility of the ISP.

* Consuliants are readily ovailoble o pravide help in this arec

The project size s considered medium risk

* The project team will likely consist of 10 o fewer people.

® Business user involvement will be requin

+ The project time frome is somewhat critical, since the syslem is neaded fo maintoin our competitive pasition in the market.

The compatibility with Tune Source’s existing technical infrasiucture should be good.

® An Internet infrastruciure is aleady in place of the refail siores and corporate headquarters.
* The ISP should be able io scale ifs services to occommodate the new Digitol Music Dowrlood system

Economic Feasibility

A cost=benefit analysis was perormed; see attached spreadsheet for details [provided in Appendix 1A). Conservative estimates show that the Digitol
Music Downlood system has o good chance of significantly enhancing the compony's botiom line.

RO over 3 years; 280%

NPV over 3 years: $4,180,431

Breckeven occurs afier 0. 17 years

Intangible Costs and Benefits

Improved cusiomer satisfaction

Enhanced compefitive pasition through expansion of our biand inlo the music downlood market.

Organizational Feasibility

From an orgenizational perspective, this project has low risk. The top executives of the company have o sirong interest in the project, and the
project champion, Carly Edwards, is o respected ond knowledgeoble markeling axecutive.

The users of the sysiem, Intemet consumers and in-siore kiosk users, are expecied 1o appreciate the entry of Tune Source info the music dewnlood
crena. Management ot the siores may have some coneern about losi CD scles; however, since cusiomers have so many ofher oplions available for
music downloads, this system may prevent our losing those customers 1o other digitol music sources and may provide us with the opporunity to crose
sell those customers from our CD inventory.

Additional comments:

* The Marketing Department views this 0 o strotegic system. This system will allow us 10 leverage our music archive ond our welkestoblished
market comm to establish o presance in the digital music download business. Our customers have been requesting such o copability, and we
believe it will be well occepted

* We should consider hiring a consubont with expertise in similor opplications 1o assist with the project.

* We will need new siaff to operie the sysiem and poleniiclly lo provide cusiomer service for subscribers and giftcard holders.

25
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Questions & Exercises
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OBJECTIVES

m Explain how projects are selected in some organizations.

m Describe various approaches to the SDLC that can be used to structure a devel-
opment project.

= Explain how to select a project methodology based on project characteristics.

= Become familiar with project estimation.

= Be able to create a project work plan.

m Describe project staffing issues and concerns.

L]

]

Describe and apply techniques to coordinate and manage the project.
Explain how to manage risk on the project.

CHAPTER OUTLINE

Introduction
Project Selection
Applying the Concept at Tune Source
Creating the Project Plan
Project Methodology Options
Selecting the Appropriate

Managing and Controlling the Project
Refining Estimates
Managing Scope
Timeboxing
Managing Risk
Applying the Concepts at Tune Source

Methodology Summary
Estimating the Project Time Frame Appendix 2A—The Function Point
Developing the Work Plan Approach

Staffing the Project
Coordinating Project Activities

Appendix 2B—Project Management
Tools: The Gantt Chart and PERT

‘ Chart

b7
27
Project Selection
Size What is the size2 How many people are needed to work on the
projecte
Cost How much will the project cost the organization?
Purpose What is the purpose of the project? s it meant fo improve the
technical infrastructure? support a current business strategy?
Ways to Classify Projects improve operations? demonstrate a new innovation?
Length How long will the project take before completion2 How much
time will go by before value is delivered to the businesse
Risk How likely is it that the project will succeed or fail2
Scope How much of the organization is affected by the system? a
department? a division@ the entire corporation?
Economic Value How much money does the organization expect to receive in
return for the amount the project costs@
28
28
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Creating the Project Plan

Project Methodology Options
» Waterfall Development, 2 variants

* V-model (pays more explicit attention to testing)
* Rapid Application Development (RAD), 3 variants
* [terative development
» System prototyping
* Throwaway prototyping
* Agile Development
* Extreme programming

29

Once the project is launched by being selected by the approval committee, it is time to carefully plan the proje,
———

* Parallel development method (evolved to address the lengthy time frame of waterfall developme

29

Planning

FIGURE 2-2
Waterfall Development

Implementation

30
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Design

Implementation I | Subproject 1

: Subproject 2

Implementation I
31 FIGURE 2-3
Porallel Development
31
T e - Acceptance WS e Bl --_, Acceptance
o | =
System | " System
el test design testing
l"l
II’
’l
5 - Integration |EESRSE. ~, Integration
oo | =
Y unit Unit
test design testing
Implementation
(coding)
82 FIGURE 2-4
V-Model
32
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System
version 1

System
version 3

FIGURE 2-5
Iterative Development
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FIGURE 2-6
System Prototyping

Implementation |

L

prototype

34

Design
prototype

FIGURE 2-7
Throwaway Profotyping

34
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Analysis

Implementation

Design I

FIGURE 2-8
Extreme Programming

35

Selecting the Appropriate Development Methodology

Usefulness in
Developing System Throwaway Agile
Systems Waterfall Parallel V-Model Iterative Prototyping Prototyping Development

with unclear user

requirements Poor Poor Poor Good Excellent Excellent Excellent

with unfamiliar

technology Poor Poor Poor Good Poor Excellent Poor

that are complex Good Good Good Good Poor Excellent Poor

that are reliable Good Good Excellent Good Poor Excellent Good

with short time

schedule Poor Good Poor Excellent Excellent Good Excellent

with schedule visibility | Poor Poor Poor Excellent Excellent Good Good
FIGURE 2-9

(Criteria for Selecting a Methodology




Planning Analysis Design Implementation

Typical industry 15% 20% 35% 30%
standards for
Estimating the Project Time Frame o B
Estimates bosed Actual Estimated Estimated Estimated
on octual figures 4 person- 5.33 person- 9.33 person- 8 person
—— for fist stoge monks mordhs monhs o
of SDIC

» Estimation is the process of assigning projected values
for time and effort.

SDIC = systems development life cycle

+ Estimation can be performed manually or with the Estimating Project Time Using Industry Standards
help of an estimation software package like Construx
Estimate,TM Costar,TM or KnowledgePLAN® —

there are over 50 available on the market Task Information Example
* There are two basic ways to estimate the time required | Nome of the task [ ——————
to build a system. Start date Jon 05, 2013
. . Completion dot 19, 2013
s The simplest method uses the amount of time . i
. . . . Person assigned 1o the task Project sponsor Mary Smith
spent in the planning phase to predict the time , o
. ! . Deliverable(s) Cost-benefit onolysis
required for the entire project -
Completion status Complete
* A more precise approach to estimation is called Priotily High
the function point approach Resources nesded Sprecdsheet aciiwors
Estimated time 16 hours
Actual time 14.5 hours

. 37 Task Information

Developing the Work Plan

To create a work plan, the project manager identifies the tasks that need to be
accomplished and determines how long each one will take. Then the tasks are

organized within a work breakdown structure.

* Identify Tasks * (Fig. 2-12)

* The project work plan (Fig. 2-13)

38
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Staffing the Project
Sta?Zlng the ero:'ect includes determining how many people should be assigned to the project,
matching people's skills with the needs of the project, motivating them to meet the project s

objectives, and minimizing project team conflict that will occur over time

Staffing Plan

1. The first step to staffing is determining the average number of staff needed for the

project

2. Motivation : project managers need to motivate the people to make the project a
success

3. Handling Conflict : The third component of staffing is organizing the project to

minimize conflict among group members

39
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I
Coordinating Project Activities
1. CASE (Computer-aided software engineering) Tools
2. Standards
3. Documentation
40
40
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Managing and Controlling the Project

> w NP

41

Refining Estimates

Managing Scope

Timeboxing

Management Risk

41
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