
Essentials of

Systems Analysis and Design

Fifth Edition

 Joseph S. Valacich

Joey F. George

Jeffrey A. Hoffer Chapter 1 

The Systems Development 

Environment

Copyright © 2012 Pearson Education, Inc. 

Publishing as Prentice Hall

1.1



Learning Objectives

✓Define information systems analysis and design
✓Discuss the modern approach to systems 

analysis and design that combines both process 
and data views of systems

✓Describe the role of the systems analyst in 
information systems development

Copyright © 2012 Pearson Education, Inc. 

Publishing as Prentice Hall

1.2



Learning Objectives (continued)

✓Describe the information systems 

development life cycle (SDLC)

✓ List alternatives to the systems development 

life cycle, including a description of the role of

computer aided software engineering (CASE) 

tools in systems development

Copyright © 2012 Pearson Education, Inc. 

Publishing as Prentice Hall

1.3



Chapter Preview

Systems Analysis is a proven method to help a 

business utilize information to its fullest capacity

Systems Development Life Cycle (SDLC) 
Central to Information Systems Development
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What is Information Systems 

Analysis and Design?

A method used by companies to create and 
maintain systems that perform basic business 
functions

Main goal is to improve employee efficiency by 
applying software solutions to key business 
tasks

A structured approach must be used in order to 
ensure success
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What is Information Systems Analysis 

and Design? (continued)

Systems Analysts perform analysis and design 
based upon:

Understanding of organization’s objectives, structure
and processes

Knowledge of how to exploit information technology 
for advantage

Fig 1-1 illustrates the Systems Development Life 
Cycle, a four-phased approach used throughout 
this text
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Systems Analysis and Design: Core 

Concepts

Major goal: to improve organizational systems by 
developing or acquiring application software 
and training employees in its use

Application software, or a system, supports 
organizational functions or processes
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Systems Analysis and Design: Core 

Concepts (continued)
System: Turns data into information and includes:
Hardware and system software
Documentation and training materials
Job roles associated with the system
Controls to prevent theft or fraud
The people who use the software to perform their jobs

Figure 1.2 illustrates all the components of a system
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Software Engineering Process

A process used to create an information system
Consists of:
Methodologies
A sequence of step-by-step approaches that help develop the information

system

Techniques
Processes that the analyst follows to ensure thorough, complete, and 

comprehensive analysis and design

Tools
Computer programs that aid in applying techniques
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System

A system is an interrelated set of business 
procedures used within one business unit 
working together for a purpose

A system has nine characteristics
A system exists within an environment
A boundary separates a system from its 

environment
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Characteristics of a System

Components
Interrelated Components
Boundary
Purpose
Environment
Interfaces
Constraints
Input
Output
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Important System Concepts

Decomposition
The process of breaking down a system into smaller 

components
Allows the systems analyst to:
Break a system into small, manageable and understandable 

subsystems
Focus on one area at a time, without interference from other areas
Concentrate on component pertinent to one group of users without 

confusing users with unnecessary details
Build different components at independent times and have the help of

different analysts
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Important System Concepts (continued)

Modularity
Process of dividing a system into modules of a 

relatively uniform size
Modules simplify system design

Coupling
Subsystems that are dependent upon each other 

are coupled

Cohesion
Extent to which a subsystem performs a single 

function
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A Modern Approach to Systems 

Analysis and Design

Systems Integration
Allows hardware and software from different vendors

to work together
Enables procedural language systems to work with 

visual programming systems
Visual programming environment uses client/server 

model
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Your Role in Systems Development

Study problems and needs of an organization
Determine best approach to improving organization 

through use of:
People
Methods
Information technology

Help system users and managers define their 
requirements for new or enhanced information 
systems
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Developing Information Systems and the 

Systems Development Life Cycle

Systems Development Methodology
A standard process followed in an organization to 

conduct all the steps necessary to 
analyze 
design 
implement 
and maintain information systems.
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Developing Information Systems and the Systems 

Development Life Cycle (continued)

Systems Development Life Cycle
Series of steps used to manage the phases of 

development for an information system
Consists of four phases:
Planning and Selection
Analysis
Design
Implementation and Operation
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Developing Information Systems and the Systems 

Development Life Cycle (continued)

Phases are not necessarily sequential
Each phase has a specific outcome and deliverable
Every company customizes the life-cycle model to its

individual needs
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Phases of the Systems Development

Life Cycle
1.   Systems Planning and Selection

Two Main Activities
Identification of need
Investigation and determination of scope

2.   Systems Analysis
Study of current procedures and information systems

Determine requirements
Generate alternative designs
Compare alternatives
Recommend best alternative
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Phases of the Systems Development Life 

Cycle (continued)

3.   System Design
Logical Design

Concentrates on business aspects of the system

Physical Design
Technical specifications

4.   System Implementation and Operation
Implementation

Hardware and software installation
Programming
User Training
Documentation
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Phases of the Systems Development Life 

Cycle (continued)

System Implementation and Operation 

(continued)
System changed to reflect changing conditions
System obsolescence
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Alternative Approaches to 

Development

Prototyping
Building a scaled-down working version of the 

system
Advantages:
Users are involved in design
Captures requirements in concrete form
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Alternative Approaches to Development

(continued)

Computer-Assisted Software Engineering (CASE) 

Tools
Automated software tools used by systems analysts 

to develop information systems
Can be used throughout SDLC
Product and tool integration is provided through a 

repository
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Alternative Approaches to Development

(continued)

General types of CASE tools
Diagramming tools
Computer display and report generators
Analysis tools
Repository
Documentation generators
Code generators
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Alternative Approaches to Development

(continued)

Joint Application Design (JAD)
Users, Managers and Analysts work together for 

several days
System requirements are reviewed
Structured meetings

Rapid Application Development (RAD)
Utilizes prototyping to delay producing system 

design until after user requirements are clear
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Approaches to Development 

(continued)

Participatory Design (PD)
Emphasizes role of the user
Entire user community can be involved in design

Agile Methodologies
Focuses on 
Adaptive methodologies
People instead of roles
Self-adaptive development process
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Summary

Information systems analysis and design
Process of developing and maintaining an 

information system

Modern approach to systems analysis
Process-oriented
Data-oriented
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Summary (continued)⦿Role of Systems Analyst⦿ Systems Development Life Cycle (SDLC)
› Systems Planning and Selection
› Systems Analysis
› Systems Design
› Systems Implementation
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Summary (continued)

Alternatives to Systems Development Life Cycle
Prototyping
Rapid Application Development (RAD)
CASE
Joint Application Design (JAD)
Participatory Design (PD)
Agile Methodologies
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✓Understand outsourcing✓Describe six different sources of software✓Discuss how to evaluate off-the-shelf software✓Discuss reuse and its role in software 

development
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• Information technology service firms

• Packaged software providers

• Vendors of enterprise solutions software (ERP)

• Cloud computing providers

• Open-source software solutions

• Build it yourself
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• Practice of turning over some or all responsibility for 
information systems applications and operations to 
another firm.

• Examples:
– Outsourcing firm develops and runs applications on their 

computers (Payroll application)

– Outsourcing firm runs applications at your site on your 
computers.

• Why would an organization do this?

• Reasons to outsource
– Cost effective

– Not a core competency of many businesses

– Overcome organizational problems in information systems unit

• Needs to be considered during systems analysis
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• Utilize when
– Organization lacks resources to develop in-house

– Suitable off-the-shelf solution is not available

• Develop custom information systems

• Develop, host and run applications

• Can provide domain expertise

• IT Service firms employ consultants with 
domain-specific experience

• See Table 2-1 for a list of top 10 firms
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• Produce pre-packed or off the shelf systems

– MS Project, Intuit QuickBooks,  

• Products range from broad-based packages (MS 
Office) to industry specific packages (AP/AR)

• Off-the-shelf software can meet up to 70% of an 
organization’s needs.

• Two types of software

– Turnkey – not modified, one size fits all

– Non-turnkey – modified by vendor to meet great 
portion of user needs 
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• Enterprise Resource Planning (ERP) Systems

• Consist of a series of integrated modules
• Accounting

• Distribution

• Manufacturing

• Human Resources

• Integrated to focus on business processes rather 
than business functional areas
– Enables an organization to integrate all parts of a business process in a

unified information system

– E.g. - All aspects of an order transaction occur seamlessly in 
single information system

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

7

2.



















– Benefits
• Single repository for all aspects of a business process

– Ensures more consistent and accurate data

– Less maintenance

• Flexibility of modules
– Additional modules can be added as needed

– Immediately integrated into existing system

– Disadvantages
• Complexity and time of implementation

• Reliance upon consultants

• Often, organizations must change the way that they do business in
order to use systems

–  ERP vendors
• SAP AG,  Oracle Corp
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• Pay for use (software as a service): dynamically rent
software from third party providers (runs on 
remote servers = the cloud)

• Pay for service: Applications bought, installed and 
maintained by service provider

• Pay for platform (hardware as a service):  
dynamically rent platform and manage your own 
virtual data centre 

• Applications accessed through the Internet (VPN)
• Users pay per-use or month-to-month license
• Some examples:
– Google Apps
– Salesforce.com
– Amazon cloud
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› Predicted that by 2013, 12% of world’s computing 
will be done by cloud computing (source: Merrill Lynch)● Total market of $160 billion

› Benefits:

› Freeing internal IT staff● Faster access to applications than internal development● Lower-cost access to corporate-quality applications

› Concerns● Reliability● Security of information ● Compliance with government regulations
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› Freely available

› Includes source-code

› Maintained by a group of interested 

individuals

› Some examples

– Linux

– Firefox

– mySQL
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◉ In-House Development

› Complete system

› Hybrid systems

› Off the shelf PLUS custom code
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◉ Criteria

› Cost / Benefit - In-house versus purchase

› Functionality

› Vendor Support

› Viability of Vendor

› Flexibility

› Documentation

› Response Time

› Ease of Installation
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◉ Information from vendor

› Documentation

› Marketing literature

› Questionnaire◉ Request for Proposal (RFP)◉ Software Test drive◉ Feedback from other users◉ Independent software testing services
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◉ Use of previously written software resources in 
new applications◉ Most often applied to object-oriented and 
component-based development◉ Reuse of object classes
› Increases productivity

› Reduces defect density

› Reduces rework◉ Reuse plan must be matched with companies 
strategic business goals

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

15

2.

















◉ Four Approaches

1.   Ad hoc Reuse

2.   Facilitated Reuse

3.   Managed Reuse

4.   Designed Reuse
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✓ Discuss skills required to be an effective project 
manager

✓ Describe skills and activities of a project manager 
during project initiation, planning, execution and 
closedown

✓ Discuss critical path scheduling
✓ Explain Gantt Charts and Network Diagrams
✓ Review commercial project management software

packages
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Manufacturing Company
Product: Wood Furniture
Market: United States
Organized into functional areas
Manufacturing
Sales

Three independent computer systems were converted to
a database in 1990s
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Focus of Project Management
To assure that information system projects meet 

customer expectations
Delivered in a timely manner
Meet constraints and requirements
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Project Manager
Systems Analyst responsible for
Project initiation
Planning
Execution
Closing down

Requires diverse set of skills
Management
Leadership
Technical
Conflict management
Customer relations
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Project
Planned undertaking of related activities to reach an objective

that has a beginning and an end

Four Phases
Initiating
Planning 
Executing
Closing down
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∙ Establish the project initiation team
∙ Establish a relationship with the customer
∙ Establish the project initiation plan
∙ Establish management procedures
∙ Establish the project management 

environment and workbook
∙ Develop the project charter
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benefits of project charter: 
2  customer and project manager have common understanding of the project
3 announcement that the organization will develop this project
1 good communication tool b/w customer and project manager



1.   Describe project scope, alternatives and 
feasibility

Scope and Feasibility
Understand the project
What problem is to be addressed
What results are to be achieved
Measures of success
Completion criteria

2.    Divide the project into manageable tasks
Work breakdown structure
Gantt chart
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∙ Estimate resources and create a resource 
plan.

∙ Develop a preliminary schedule
Utilize Gantt Charts and Network Diagrams

5.   Develop a communication plan
› Outline communication processes among 

customers, team members and management
› Define types of reports and their distribution
› Determine frequency of reports
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6.  Determine project standards and procedures
› Specify how deliverables are tested and produced

7.  Identify and assess risk
› Identify sources of risk

› Estimate consequences of risk

8.  Create a preliminary budget
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9.   Develop a project scope statement
› Describe what the project will deliver

10. Set a baseline project plan
› Estimate of project’s tasks and resources
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1.   Execute baseline project plan
› Acquire and assign resources

› Train new team members

› Keep project on schedule

2.   Monitor project progress
› Adjust resources, budget, and/or activities
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3.   Manage changes to baseline project plan
› Slipped completion dates

› Bungled activity that must be redone

› Changes in personnel

› New activities

4.   Maintain project workbook
5.   Communicate project status
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1.   Termination
› Types of termination:

• Natural
• Requirements have been met

• Unnatural
• Project stopped

› Documentation

› Personnel Appraisal
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2.   Conduct post-project reviews
› Determine strengths and weaknesses of

▪ Project deliverables
▪ Project management process
▪ Development process

3.   Close customer contract
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Gantt Charts
Useful for depicting simple projects or parts of large 

projects
Show start and completion dates for individual tasks

Network Diagrams
Show order of activities
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Gantt Charts
Visually show duration of 
tasks
Visually show time overlap 
between tasks
Visually show slack time

Network Diagrams
Visually show dependencies
between tasks
Visually show which tasks 
can be done in parallel
Show slack time by data in 
rectangles
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Network diagramming is a critical path scheduling 
technique

Used when tasks 
Are well-defined and have a clear beginning and end point
Can be worked on independently of other tasks
Are ordered
Serve the purpose of the project

Major strength is ability to show how completion 
times vary by activity
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Steps
1.   Identify each activity 

Requirements collection
Screen design
Report design
Database construction
User documentation creation
Software programming
Installation and testing
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2.   Determine time estimates and expected 
completion times for each activity
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› Determine sequence of activities
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› Determine the critical path
Sequence of events that will affect the final project 

delivery date
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Many systems are available
Three activities are required:
Establish project start or end date
Enter tasks and assign task relationships
Select scheduling method to review project reports
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Skills of An Effective Project Manager
Activities of Project Manager
Initiation
Planning
Execution
Close down

Gantt Charts and Network Diagrams
Commercial PM Software
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✓ Describe the steps involved when identifying 
and selecting projects and initiating and 
planning projects

✓ Discuss the content of and need for a project 
scope statement and baseline project plan

✓ Describe various methods for accessing 
project feasibility
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✓ Explain intangible and tangible costs and 
benefits

✓ Explain recurring and one-time costs
✓ Describe various methods of cost/benefit 

analysis
✓ Describe a structured walkthrough
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Sources of Projects
› Managers and business units 

to gain more information or provide new services

› Managers 
to make a system more efficient, less costly, or want a new 

operating environment

› Formal planning groups
to improve an existing system in order to help the organization 

meet its corporate objectives
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1.   Projects are identified by
Top management
Steering committee
User departments
Development group or senior IS staff
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Top-Down identification
Senior management or steering committee
Focus is on global needs of organization

Bottom-up identification
Business unit or IS group
Don’t reflect overall goals of the organization
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2.   Classify and rank development projects
3.   Select development projects

Factors:
Perceived needs of the organization
Existing systems and ongoing projects
Resource availability
Evaluation criteria
Current business conditions
Perspectives of the decision makers
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Deliverables and Outcomes
Primary deliverable of this phase is a schedule of 

specific IS development projects
Incremental commitment
Continuous reassessment of project after each phase
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Objectives
Baseline Project Plan (BPP)
Internal document

Project Scope Statement
Prepared for external and internal stakeholders
Provides a high-level overview of the project
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Six Categories
Economic
Operational
Technical
Schedule
Legal and contractual
Political
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Cost–Benefit Analysis
Determine Benefits
Tangible benefits
Can be measured easily
Examples
▪ Cost reduction and avoidance
▪ Error reduction
▪ Increased flexibility
▪ Increased speed of activity
▪ Increased management planning and control
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Intangible Benefits
Cannot be measured easily
Examples
▪ Increased organizational flexibility
▪ Increased employee morale
▪ Competitive necessity
▪ More timely information
▪ Promotion of organizational learning and understanding
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Determine Costs
Tangible Costs
Can easily be measured in dollars
▪ Example: Hardware

Intangible costs
Cannot be easily measured in dollars
Examples:
Loss of customer goodwill
Loss of employee morale
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One-Time Costs
Associated with project start-up, initiation and development
Includes
▪ System development
▪ New hardware and software purchases
▪ User training
▪ Site preparation
▪ Data or system conversion
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Recurring Costs
Associated with on-going use of the system
Includes:
▪ Application software maintenance
▪ Incremental data storage expense
▪ Incremental communications
▪ New software and hardware releases
▪ Consumable supplies

Time value of money (TVM)
The process of comparing present cash outlays to future 

expected returns
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Operational Feasibility
Assessment of how a proposed system solves business 

problems or takes advantage of opportunities

Technical Feasibility
Assessment of the development 

organization’s ability to construct a proposed
system
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Schedule Feasibility
Assessment of time-frame and project completion dates 

with respect to organization constraints for affecting 
change

Legal and Contractual Feasibility
Assessment of legal and contractual ramifications of new

system
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Political Feasibility
Assessment of key stakeholders’ view in organization 

toward proposed system
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Objectives
Assures that customer and development group have a 

complete understanding of the proposed system and 
requirements

Provides sponsoring organization with a clear idea of 
scope, benefits and duration of project
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Four Sections of a Baseline Project Plan:
Introduction
System description
Feasibility assessment
Management issues

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

24
4.







Introduction
Brief overview
Recommended course of action
Project scope defined
Units affected
Interaction with other systems
Range of system capabilities
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System Description
Outline of possible alternative solutions
Narrative format

Feasibility Assessment
Project costs and benefits
Technical difficulties
High-level project schedule
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Management Issues
Outlines concerns that management may have about the

project
Team composition
Communication plan
Project standards and procedures
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Objectives
Assure conformity to organizational standards
All parties agree to continue with project
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Walkthrough
Peer group review
Participants
Coordinator
Presenter
User
Secretary
Standard Bearer
Maintenance Oracle
Activities
Walkthrough review form
Individuals polled
Walkthrough action list
Advantages
Assures that review occurs during project
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Development process for Internet projects is no 
different than other projects

Special issues need to be taken into account
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Internet
Worldwide network comprised of individual networks used for

global computing and electronic commerce

Intranet
Internet-based communication to support business activities 

within a single organization

Extranet
Internet-based communication to support business-to-

business activities
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Electronic Data Interchange (EDI)
The use of telecommunications technologies to transfer 

business documents directly between organizations

Internet vs. Intranet/Extranet Apps
Intranet/Extranet: Developer knows how application will 

be run and used
Internet: Developer faces various unknowns
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Project Identification and Selection involves:
Identifying potential projects
Classifying and ranking of projects
Selecting projects

Baseline Project Plan (BPP)
Created during project initiation and planning
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Contains:
Introduction
High-level description of system
Outline of feasibility
Overview of management issues

Project Scope Statement
Describes what project will deliver
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Feasibility
Economic
Operational
Technical
Schedule
Legal
Contractual
Political
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Benefits
Tangible vs. Intangible

Costs
Tangible vs. Intangible
One-time vs. Recurring

Internet Applications
Internet
Intranet
Extranet
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5.1



✓ Describe options for designing and conducting
interviews

✓ Discuss planning an interview to determine 
system requirements

✓ Explain advantages and disadvantages of 
observing workers and analyzing business 
documents to determine requirements
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✓ Learn about Joint Application Design (JAD) 
and Prototyping

✓ Discuss appropriate methods to elicit system 
requests

✓ Explain Business Process                  
Reengineering (BPR)

✓ Examine requirements determination for 
Internet applications
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Gather information on what system should do 
from many sources

Users
Reports
Forms
Procedures
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Characteristics for Gathering Requirements
Impertinence
Question everything
Impartiality
Find the best organizational solution
Relaxation of constraints
Assume anything is possible and eliminate the infeasible
Attention to detail
Every fact must fit with every other fact
Reframing
View the organization in new ways
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Types of Deliverables:
Information collected from users
Existing documents and files
Computer-based information
Understanding of organizational components
Business objective
Information needs
Rules of data processing
Key events
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Interviewing and Listening
Gather facts, opinions, and speculations
Observe body language and emotions
Guidelines
Plan the interview
Checklist
Appointment

Be neutral
Listen and take notes
Seek a diverse view
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Interviewing (Continued)
Interview Questions
Open-Ended
No pre-specified answers
Used to probe for unanticipated answers
Close-Ended
Respondent is asked to choose from a set of specified responses
Work well when the popular answers to questions are known
Do not require a long period of time, and can cover a greater number

of topics
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Directly Observing Users
Serves as a good method to supplement interviews
Often difficult to obtain unbiased data
People often work differently when being observed
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Types of Information to Be Discovered:
Problems with existing system
Opportunity to meet new need
Organizational direction
Title and names of key individuals
Values of organization
Special information processing circumstances
Rules for processing data
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Joint Application Design (JAD)
Brings together key users, managers, and systems 

analysts
Purpose: collect system requirements simultaneously 

from key people
Conducted off-site

Prototyping
Repetitive process
Rudimentary version of system is built
Replaces or augments SDLC
Goal: to develop concrete specifications for ultimate 

system
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Participants
Session leader
Users
Managers
Sponsor
Systems analysts
Scribe
IS staff
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End Result
Documentation detailing 
Existing system
Features of a replacement system
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User quickly converts requirements to working
version of system

Once the user sees requirements converted to 
system, will ask for modifications or will 
generate additional requests
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Most useful when:
User requests are not clear
Few users are involved in the system
Designs are complex and require concrete form to 

evaluate fully
History of communication problems between analysts 

and users
Tools are readily available to build prototype
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Drawbacks
Tendency to avoid formal documentation
Difficult to adapt to more general user audience
Sharing data with other systems is often not considered
Systems Development Life Cycle (SDLC) checks are 

often bypassed
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Search for and implementation of radical change in 
business processes to achieve breakthrough 
improvements in products and services

Goals
Reorganize complete flow of data in major sections of an 

organization
Eliminate unnecessary steps
Combine steps
Become more responsive to future change
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Identification of processes to reengineer
Key business processes
Set of activities designed to produce specific output for a 

particular customer or market
Focused on customers and outcome
Same techniques are used as were used for requirements 

determination
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Identify specific activities that can be improved 
through BPR

Disruptive Technologies
Technologies that enable the breaking of long-held 

business rules that inhibit organizations from making 
radical business changes

See Table 5-5
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Interviews
Open-ended and close-ended questions
Preparation is key

Other means of gathering requirements are:
Observing workers
Analyzing business documents
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Joint Application Design (JAD)
Prototyping
Business Process Reengineering (BPR)
Disruptive technologies
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6.1



✓ Explain process modeling
✓ Discuss data-flow diagramming mechanics, 

definitions, and rules 
✓ Discuss balancing data-flow diagrams
✓ Discuss the use of data-flow diagrams as 

analysis tools 
✓ Examine decision tables used to represent 

process logic
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Graphically represents the processes that 
capture, manipulate, store, and distribute data 
between a system and its environment and 
among system components

Data-flow Diagrams (DFD)
Graphically illustrate movement of data between external

entities and the processes and data stores within a 
system

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

3
6.



































Modeling a System’s Process
Utilize information gathered during requirements 

determination
Structure of the data is also modeled in addition to the 

processes

Deliverables and Outcomes
Set of coherent, interrelated data-flow diagrams

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

4
6.

























Deliverables and Outcomes (continued)
Context data-flow diagram (DFD)
Scope of system
DFDs of current system
Enable analysts to understand current system
DFDs of new logical system
Technology independent
Show data flows, structure and functional requirements of 

new system
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Deliverables and Outcomes (continued)
Project dictionary and CASE repository

Data-flow Diagramming Mechanics
Four symbols are used
See Figure 6-2

Developed by Gane and Sarson
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Data Flow
Depicts data that are in motion and moving as a unit 

from one place to another in the system
Drawn as an arrow
Select a meaningful name to represent the data
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Data Store
Depicts data at rest
May represent data in
File folder
Computer-based file
Notebook

Drawn as a rectangle with the right vertical line missing
Label includes name of the store as well as the number
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Process
Depicts work or actions performed on data so that they 

are transformed, stored, or distributed
Drawn as a rectangle with rounded corners
Number of process as well as names are recorded
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Source/Sink
Depicts the origin and/or destination of the data
Sometimes referred to as an external entity
Drawn as a square symbol
Name states what the external agent is
Because they are external, many characteristics are not 

of interest to us
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Context Diagram
A data-flow diagram of the scope of an organizational system

that shows the system boundaries, external entities that 
interact with the system and the major information flows 
between the entities and the system

Level-O Diagram
A data-flow diagram that represents a system’s major 

processes, data flows, and data stores at a higher level
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بكون فيها process واحدة فقط. 
ال data store ما بتكون موجودة.


































Hoosier Burger’s Automated Food Ordering 
System

Context Diagram (Figure 6-4) contains no data 
stores
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Next step is to expand the context diagram to 
show the breakdown of processes (Figure 6-5)
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Basic rules that apply to all DFDs:
Inputs to a process are always different than outputs
Objects always have a unique name
In order to keep the diagram uncluttered, you can repeat 

data stores and data flows on a diagram
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Process
› No process can 

have only 
outputs (a 
miracle)

› No process can 
have only inputs 
(black hole)

› A process has a 
verb phrase 
label

Data Store
› Data cannot be 

moved from 
one store to 
another

› Data cannot 
move from an 
outside source 
to a data store

› Data cannot 
move directly 
from a data 
store to a data 
sink

› Data store has 
a noun phrase 
label
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◉ Source/Sink
H.    Data cannot 

move directly
from a source
to a sink

I.      A source/sink 
has a noun 
phrase label























Data Flow
› A data flow has only one direction of flow between symbols
› A fork means that exactly the same data go from a common

location to two or more processes, data stores, or 
sources/sinks

› A join means that exactly the same data come from any two
or more different processes, data stores or sources/sinks to 
a common location

› A data flow cannot go directly back to the same process it 
leaves

› A data flow to a data store means update
› A data flow from a data store means retrieve or use
› A data flow has a noun phrase label
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Functional Decomposition
Act of going from one single system to many component 

processes
Repetitive procedure
Lowest level is called a primitive DFD

Level-n Diagrams
A DFD that is the result of n nested decompositions of a 

series of subprocesses from a process on a level-0 
diagram
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When decomposing a DFD, you must conserve 
inputs to and outputs from a process at the next 
level of decomposition

This is called balancing

Example: Hoosier Burgers
In Figure 6-4, notice that there is one input to the system; the 

customer order
Three outputs: 
Customer receipt
Food order
Management reports
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Example (Continued)
Notice Figure 6-5.  We have the same inputs and 

outputs
No new inputs or outputs have been introduced
We can say that the context diagram and level-0 DFD 

are balanced
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› In context diagram, 
we have one input 
to the system, A and
one output, B
› Level-0 diagram 

has one additional 
data flow, C
› These DFDs are not 

balanced
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We can split a data flow into separate data flows 
on a lower level diagram
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∙ Completeness
DFD must include all components necessary for the

system
Each component must be fully described in the 

project dictionary or CASE repository
∙ Consistency

The extent to which information contained on one 
level of a set of nested DFDs is also included on
other levels
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∙ Timing
Time is not represented well on DFDs
Best to draw DFDs as if the system has never 

started and will never stop
∙ Iterative Development

Analyst should expect to redraw diagram several 
times before reaching the closest approximation
to the system being modeled
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∙ Primitive DFDs
Lowest logical level of decomposition
Decision has to be made when to stop 

decomposition
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Rules for stopping decomposition:
When each process has been reduced to a single 

decision, calculation or database operation
When each data store represents data about a single 

entity
When the system user does not care to see any more 

detail
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Rules for stopping decomposition: (continued)
When every data flow does not need to be split further to 

show that data are handled in various ways
When you believe that you have shown each business form 

or transaction, online display and report as a single data 
flow

When you believe that there is a separate process for each 
choice on all lowest-level menu options
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Gap Analysis
The process of discovering discrepancies between two 

or more sets of data-flow diagrams or discrepancies 
within a single DFD

Inefficiencies in a system can often be identified 
through DFDs
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⦿ Example: IBM 
Credit⦿Credit approval 
process is required 
six days before 
Business Process 
Reengineering (see 
Fig 6-12)
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⦿After Business 
Reprocess 
Engineering, IBM 
was able to process
100 times the 
number of 
transactions in the 
same amount of 
time
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Data-flow diagrams do not show the logic inside 
the processes

Logic modeling involves representing internal 
structure and functionality of processes 
depicted on a DFD

Utilizes Decision Tables

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall

35
6.











A matrix representation of the logic of a decision
Specifies the possible conditions and the 

resulting actions
Best used for complicated decision logic
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Consists of three parts:
Condition stubs
Lists condition relevant to decision

Action stubs
Actions that result for a given set of conditions

Rules
Specify which actions are to be followed for a given set of 

conditions
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Indifferent Condition
Condition whose value does not affect which action is 

taken for two or more rules
Standard procedure for creating decision tables:
Name the conditions and values each condition can 

assume
Name all possible actions that can occur
List all possible rules
Define the actions for each rule (See Figure 6-16)
Simplify the decision table (See Figure 6-17)
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Process modeling for electronic commerce 
projects is no different than other projects

See Pine Valley Furniture example; Table 6-4
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Data-flow Diagrams (DFD)
Symbols
Rules for creating
Decomposition
Balancing

DFDs for Analysis
DFDs for Business Process Reengineering (BPR)
Logic Modeling
Decision Tables

Process Modeling for the Internet
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Chapter 8

Designing the Human Interface

8.1
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Learning Objectives

✓Explain the process of designing forms and 
reports and the deliverables for their creation.

✓Apply the general guidelines for formatting 
forms and reports.

✓ Learn how to effectively format text, tables, 
and lists.

✓Explain the process of designing interfaces 
and dialogues and the deliverables for their 
creation.

8.2
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Learning Objectives (continued)

✓Discuss the general guidelines for 
interface design including:

✓Layout and design

✓Structuring data-entry fields

✓Providing feedback

✓System help

3
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Learning Objectives (continued)

✓Discuss the design of human-computer 
dialogues and the use of dialogue 
diagramming.

✓Explain interface design guidelines 
unique to the design of Internet-based 
electronic commerce systems.

4
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Designing Forms and Reports 

System inputs and outputs are produced at the 
end of the analysis phase

n Precise appearance was not defined during this 
phase

Forms and reports are integrally related to DFD 
and E-R diagrams

5
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Designing Forms and Reports
Key Concepts

Form

n A business document that contains some predefined data 
and may include some areas where additional data are to 
be filled in

n An instance of a form is typically based on one database 
record

Report

n A business document that contains only predefined data

n A passive document for reading or viewing data

n Typically contains data from many database records or 
transactions
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The Process of Designing 
Forms and Reports

User Focused Activity

Follows a Prototyping Approach

Requirements Determination:

n Who will use the form or report?

n What is the purpose of the form or report?

n When is the report needed or used?

n Where does the form or report need to be 
delivered and used?

n How many people need to use or view the form or 
report?

7
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The Process of Designing Forms 
and Reports (continued)

Prototyping

n Initial prototype is designed from 
requirements

n Users review prototype design and either 
accept the design or request changes

n If changes are requested, the construction-
evaluation-request cycle is repeated until 
the design is accepted

8
8.









Copyright 2006 Prentice-Hall, Inc.

Deliverables and Outcome

Design specifications are major 
deliverables and contain three 
sections

◼ Narrative overview
Provides a general overview of the characteristics of 

the target users, tasks, and environment factors.

◼ Sample design

◼ Testing and usability assessment
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General Formatting Guidelines for 
Forms and Reports (continued)

Displaying Text
n Display text in mixed upper and lower case and 

use conventional punctuation

n Use double spacing if space permits.  If not, place 
a blank line between paragraphs

n Left-justify text and leave a ragged right margin

n Do not hyphenate words between lines

n Use abbreviations and acronyms only when they 
are widely understood by users and are 
significantly shorter than the full text
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General Formatting Guidelines for 
Forms and Reports (continued)

Displaying Tables and Lists

n Labels

wAll columns and rows should have meaningful 
labels

wLabels should be separated from other 
information by using highlighting

wRedisplay labels when the data extend beyond 
a single screen or page
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General Formatting Guidelines for 
Forms and Reports (continued)

Displaying Tables and Lists (continued)

n Formatting columns, rows, and text

w Sort in a meaningful order

w Place a blank line between every 5 rows in long columns

w Similar information displayed in multiple columns should be 
sorted vertically

w Columns should have at least two spaces between them

w Allow white space on printed reports for user to write notes

w Use a single typeface, except for emphasis

w Use same family of typefaces within and across displays and 
reports

w Avoid overly fancy fonts
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General Formatting Guidelines for 
Forms and Reports (continued)

Displaying tables and lists (continued)

n Formatting numeric, textual, and alphanumeric 
data

w Right-justify numeric data and align columns by decimal 
points or other delimiter

w Left-justify textual data.  Use short line length, usually 30 
to 40 characters per line

w Break long sequences of alphanumeric data into small 
groups of three to four characters each
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Designing Interfaces and 
Dialogues

Focus on how information is provided to 
and captured from users

Dialogues are analogous to a 
conversation between two people

A good human-computer interface 
provides a unifying structure for finding, 
viewing, and invoking the different 
components of a system
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The Process of Designing 
Interfaces and Dialogues

User-focused Activity

Parallels Form and Report Design 
Process

Employs Prototyping Methodology
n Collect information

n Construct prototype

n Assess usability

n Make refinements

21
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The Process of Designing Interfaces 
and Dialogues (continued)

Deliverables

n Design Specifications

w Narrative overview

w Sample design

w Testing and usability assessment

22
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Designing Interfaces

Designing Layouts

n Standard formats similar to paper-based 
forms and reports should be used

n Screen navigation on data entry screens 
should be left-to-right, top-to-bottom as on 
paper forms

23
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Designing Layouts

Flexibility and consistency are primary 
design goals

n Users should be able to move freely 
between fields

n Data should not be permanently saved until
the user explicitly requests this

n Each key and command should be 
assigned to one function

24
8.









Copyright 2006 Prentice-Hall, Inc.





Copyright 2006 Prentice-Hall, Inc.

Structuring Data Entry

26
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Controlling Data Input

One objective of interface design is to reduce 
data-entry errors

Role of systems analyst is to anticipate user 
errors and design features into the system’s 
interfaces to avoid, detect, and correct data-
entry mistakes

Table 8-9 describes types of data entry errors

Table 8-10 lists techniques used by system 
designers to detect errors
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Providing Feedback

• Status Information
n Keeps users informed of what is going on in system
n Displaying status information is especially important if the 

operation takes longer than a second or two
• Prompting Cues

n Best to keep as specific as possible

• Error and Warning Messages
n Messages should be specific and free of error codes and jargon
n User should be guided toward a result rather than scolded
n Use terms familiar to user
n Be consistent in format and placement of messages
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Providing Help

Place yourself in user’s place when designing 
help

Guidelines
n Simplicity

w Help messages should be short and to the point

n Organization
w Information in help messages should be easily absorbed 

by users

n Show
w It is useful to explicitly provide examples to users on how

to perform an operation

32
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Providing Help (continued)

Context-Sensitive Help

n Enables user to get field-specific help

Users should always be returned to 
where they were when requesting help

33
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Designing Dialogues

Dialogue
n Sequence in which information is displayed to 

and obtained from a user

Primary design guideline is consistency in 
sequence of actions, keystrokes, and 
terminology

Three step process:
1.Design the dialogue sequence

2.Build a prototype

3.Assess usability
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Designing the Dialogue 
Sequence

Define the sequence

Have a clear understanding of the user, task, 
technological, and environmental characteristics

Dialogue Diagram

n A formal method for designing and representing 
human-computer dialogues using box and line 
diagrams

n Consists of a box with three sections
⬩ Top: Unique display reference number used by other 

displays for referencing dialogue

⬩ Middle: Contains the name or description of the display

⬩ Bottom: Contains display reference numbers that can 
be accessed from the current display
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Designing Dialogues:
Building Prototypes and Assessing 

Usability

Activities often are optional 

Task is simplified by using graphical 
design environment

39
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PVF WebStore:
Designing the Human Interface at Pine 

Valley Furniture

Design Guidelines
n Navigation via cookie crumbs

w A technique that uses a series of tabs on a 
Web page to show users where they are and 
where they have been in the site

w Tabs are hyperlinks to allow users to move 
backward easily within the site

w Two important purposes:
n Allows users to navigate to a point previously visited

n Shows users where they have been and how far 
they have gone from point of entry into site

41
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Electronic Commerce Application : 
Design Guidelines

Lightweight Graphics
n The use of small images to allow a Web page to 

be displayed more quickly

Forms and Data Integrity
n All forms that record information should be clearly 

labeled and provide room for input

n Clear examples of input should be provided to 
reduce data errors

n Site must clearly designate which fields are 
required, which are optional, and which have a 
range of values

42
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Electronic Commerce Application : 
Design Guidelines (continued)

 Template-based HTML

n Templates to display and process common
attributes of higher-level, more abstract 
items

n Creates an interface that is very easy to 
maintain
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Summary

Designing Forms and Reports

General Guidelines for Designing Forms and 
Reports

Formatting Text, Tables and Lists

Design Guidelines for Interfaces

n Layout design

n Structuring data-entry fields

n Providing feedback

n Designing help
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Summary (continued)

Human-Computer Dialogue Design

Interface Design Guidelines Unique to the
Internet
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Essentials of
Systems Analysis and Design

Third Edition
 Joseph S. Valacich

Joey F. George
Jeffrey A. Hoffer

Chapter 10
Systems Implementation and 

Operation
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Learning Objectives
✓ Describe the process of coding, testing and 

converting an organizational information system.

✓ Discuss four installation strategies.
✓ Direct

✓ Parallel

✓ Single location

✓ Phased installation

✓ Describe the deliverables for documenting the 
system and for training and supporting the users.

✓ Compare the many modes available for 
organizational system training, including self-training 
and electronic performance support systems.

10.2
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Learning Objectives (continued)

✓Discuss the issues of providing support to 
end users.

✓Discuss system implementation failure.

✓Explain four types of maintenance.

✓Describe several factors that influence the 
cost of maintaining an information system.

3
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System Implementation and 
Operation 

Seven major activities
n Coding
n Testing
n Installation
n Documentation
n Training
n Support
n Maintenance

Purpose
n To convert final physical system specifications into working 

and reliable software
n To document work that has been done
n To provide help for current and future users

4
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The Processes of Coding, 
Testing and Installation

Coding

n Physical design specifications are turned into 
working computer code

Testing

n Tests are performed using various strategies

n Testing can be performed in parallel with coding

Installation

n Process during which the current system is 
replaced by the new system

5
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The Processes of Coding,
 Testing, and Installation:

Deliverables

6
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The Processes of Documenting the 
System, Training Users, and 

Supporting Users

Two audiences for documentation
nThe information systems personnel who will maintain the 

system throughout its productive life
nThe people who will use the system as part of their daily lives

Deliverables
nDocumentation

wSystem documentation
wUser documentation

nUser training plan
wClasses
wTutorials

nUser training modules
wTraining materials
wComputer-based training aids

7
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The Processes of Documenting the 
System, Training Users, and 
Supporting Users (continued)

Deliverables (continued)

n User support plan
wHelp desk
wOn-line help
wBulletin boards and other support mechanisms

8
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The Process of Maintaining 
Information Systems

Process of returning to the beginning of 
the SDLC and repeating development 
steps focusing on system change until 
the change is implemented

Four major activities:
1.Obtaining maintenance requests

2.Transforming requests into changes

3.Designing changes

4.Implementing changes

9
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The Process of Maintaining 
Information Systems (continued)

Deliverables and Outcomes

n Development of a new version of the 
software, new versions of all design 
documents and training materials created 
or modified during the maintenance effort

11
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Software Application Testing

A test plan is developed during the analysis 
phase

During the design phase, a unit test plan and a 
system test plan are developed

The actual testing is done during 
implementation

Test plans provide improved communication 
among all parties involved in testing
n Serve as checklists

12
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Software Application Testing
Types of Testing

Inspection
n A testing technique in which participants examine 

program code for predictable language-specific 
errors

Walkthrough
n A peer group review of any product created during

the systems development process;  also called a 
structured walkthrough

Desk Checking
n A testing technique in which the program code is 

sequentially executed manually by the reviewer

13
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Software Application Testing
Types of Testing (continued)

Unit Testing

n Each module is tested alone in an attempt to 
discover any errors in its code, also called module 
testing

Integration Testing

n The process of bringing together all of the 
modules that a program comprises for testing 
purposes.  Modules are typically integrated in a 
top-down, incremental fashion

14
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Software Application Testing
Types of Testing (continued)

System Testing

n The bringing together of all the programs that a 
system comprises for testing purposes.  Programs
are typically integrated in a top-down, incremental 
fashion

Stub Testing

n A technique used in testing, especially where 
modules are written and tested in a top-down 
fashion, where a few lines of code are used to 
substitute for subordinate modules

15
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Software Application Testing
The Testing Process

◼ The purpose of the testing is confirming that the 
system satisfies requirements

◼ Testing must be planned

Test Case

n A specific scenario of transactions, queries or 
navigation paths that represent a typical, critical 
or abnormal use of the system

n Test cases and results should be thoroughly 
documented so they can be repeated for each 
revision of an application

16
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Software Application Testing:
Acceptance Testing by Users
The process whereby actual users test a completed 

information system, the end result of which is the 
users’ acceptance of it

Alpha Testing
n User testing of a completed information system using 

simulated data
n Recovery testing

w Forces the software (or environment) to fail in order to verify 
that recovery is properly performed

n Security testing
w Verifies that protection mechanisms built into the system will 

protect it from improper penetration

n Stress testing
w Tries to break the system

18
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Software Application Testing:
Acceptance Testing by Users (continued)

Alpha Testing (continued)
n Performance testing

wDetermines how the system performs on the 
range of possible environments in which it may 
be used

Beta Testing

n User testing of a completed information 
system using real data in the real user 
environment

19
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Installation

The organizational process of changing over 
from the current information system to a new 
one

Four approaches
n Direct Installation

w Changing over from the old information system to a new 
one by turning off the old system when the new one is 
turned on

n Parallel Installation
w Running the old information system and the new one at 

the same time until management decides the old system 
can be turned off

20
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Installation (continued)

n Single location installation
wTrying out an information system at one site 

and using the experience to decide if and how 
the new system should be deployed throughout
the organization

n Phased Installation
wChanging from the old information system to 

the new one incrementally, starting with one or 
a few functional components and then 
gradually extending the installation to cover the 
whole new system

21
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Planning Installation

Considerations

n Data conversion

wError correction

wLoading from current system

n Planned system shutdown

n Business cycle of organization

23
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Documenting the System

System Documentation

n Detailed information about a system’s design 
specifications, its internal workings, and its 
functionality

n Internal documentation

w System documentation that is part of the program source
code or is generated at compile time

n External documentation

w System documentation that includes the outcome of 
structured diagramming techniques such as data-flow 
and entity-relationship diagrams

24
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Documenting the System 
(continued)

User Documentation
n Written, or other visual information, about 

an application system, how it works, and 
how to use it

Preparing User Documentation
n Traditional source has been information 

systems department

n Application-oriented documentation is now 
often supplied by vendors and users 
themselves

25
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Training Information System 
Users

Potential Training Topics

n Use of the system

n General computer concepts

n Information system concepts

n Organizational concepts

n System management

n System installation

26
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Training Information System 
Users (continued)

Training Methods
n Resident expert

n Computer-aided instruction

n Formal courses

n Software help components

n Tutorials

n Interactive training manuals

n External sources, such as vendors

27
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Training Information System 
Users (continued)

Electronic performance support system 
(EPSS)
n Component of a software package or 

application in which training and 
educational information is embedded

29
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Supporting Information System 
Users

Support is extremely important to users
n J.D. Power and Associates survey found 

user support to be number one criterion 
contributing to user satisfaction with 
personal computing

Most organizations provide support by 
two means:
n Information center

n Help desk

30
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Supporting Information System Users
Information Center

An organizational unit whose mission is to support 
users in exploiting information technology

Staff might perform the following tasks:

n Install new hardware or software and set up user accounts

n Consult with users writing programs in fourth-generation 
languages

n Extract data from organizational databases onto personal 
computers

n Answer basic on-demand questions

n Provide a demonstration site for viewing hardware and 
software

n Work with users to submit system change requests
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Supporting Information System Users
Help Desk

A single point of contact for all user inquiries 
and problems about a particular information 
system or for all users in a particular 
department

32
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Why Implementation Sometimes 
Fails

Two conditions necessary for a 
successful implementation

n Management support of the system under 
development

n Involvement of users in the development 
process
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Why Implementation Sometimes 
Fails (continued)

Insights about implementation process

n Risk

n Commitment to the project

n Commitment to change

n Extent of project definition and planning

n Realistic user expectations

34
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Why Implementation Sometimes 
Fails (continued)

Implementation success factors

n Extent to which system is used

n System ease of use and reliability

n User’s satisfaction with system

n User demographics, such as age and 
degree of computer experience

35
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Project Closedown

Evaluate team
n Reassign members to other projects

Notify all affected parties that the development 
project is ending and that you are switching to
operation and maintenance mode

Conduct post project reviews

Close out customer contract
n Formal signoff

36
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Conducting System Maintenance:
Types of Maintenance

Corrective maintenance
n Changes made to a system to repair flaws in its design, 

coding, or implementation

Adaptive maintenance
n Changes made to a system to evolve its functionality to 

changing business needs or technologies

Perfective maintenance
n Changes made to a system to add new features or to 

improve performance

Preventive maintenance
n Changes made to a system to avoid possible future 

problems
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Conducting System Maintenance:
The Cost of Maintenance

Many organizations allocate as much as 60 to 
80 percent of information systems budget to 
maintenance

Factors that influence system maintainability:
n Latent defects
n Number of customers for a given system
n Quality of system documentation
n Maintenance personnel
n Tools
n Well-structured programs
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Conducting System Maintenance
Measures of Effectiveness

Number of Failures

Time between Each Failure

Type of Failure

Mean Time between Failures (MTBF)

n A measurement of error occurrences that 
can be tracked over time to indicate the 
quality of a system
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Controlling Maintenance 
Requests

Determine type of request

n Error

n Adaptation

n Enhancement

Figure 10-9 shows a flowchart for a 
request procedure
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Configuration Management

The process of assuring that only authorized changes 
are made to the system

Baseline Modules
n Software modules that have been tested, documented, and 

approved to be included in the most recently created version
of a system

System Librarian
n A person responsible for controlling the checking out and 

checking in of baseline modules when a system is being 
developed or maintained

Build Routines
n Guidelines that list the instructions to construct an 

executable system from the baseline source code
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PVF WebStore: Systems 
Implementation and Operation

System implementation and operation of an Internet-
based electronic commerce project is no different 
than other projects

Develop Test Cases
n Simple functionality
n Multiple functionality
n Function chains
n Elective functions
n Emergency/crisis

Bug Tracking and System Evolution
Alpha and Beta Testing the WebStore
WebStore Installation
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Summary

Process of coding, testing, and converting
an organizational information system

Four installation strategies:

n Direct

n Parallel

n Single location

n Phased installation
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Summary (continued)

Documentation

n System

n User

User Training

Providing Support for End Users

Systems Implementation Failures
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Summary (continued)

Maintenance

n Corrective

n Adaptive

n Perfective

n Preventive

Cost of Maintenance

Measuring Effectiveness of Maintenance
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Summary (continued)

Controlling Maintenance Requests

Configuration Management

Internet Development
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