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v’ Define information systems analysis and design

v’ Discuss the modern approach to systems
analysis and design that combines both process
and data views of systems

v’ Describe the role of the systems analyst in
information systems development

1.2



v’ Describe the information systems
development life cycle (SDLC)

v List alternatives to the systems development
life cycle, including a description of the role of
computer aided software engineering (CASE)
tools in systems development

1.3



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

1.5



What is Information Systems

Analysis and Design?
A method used by companies to ﬁ and

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 orderm
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What is Information Systems Analysis

and Design? (continuec

)

Systems Analysts mmwm

based upon:

| URBErstandifg of organization’s obj ectlves strg%ture

and processes

) IKAGWIEAGE 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

1.7
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FIGURE 1-1

The four steps of the systems
development life cycle (SDLC):
(1) planning and selection,

(2) analysis, (3) design, and
(4) implementation and
operation.

Phase 3:
Systems Design
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Major goal: to organizational systems by
eveloping or acquiring application software™
° ° /\/\/\N\/\/\/ ° °
ana-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)

&_Iy,mschtamtwwwwmga and includes:
Hardware and system software

&Documentation and training materials
Job roles associated with the system
Controls to prevent theft or fraud

gThe eople who use the software to perform their jobs
Figure 1.2 illustrates all the components of a system
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Figure 1.2 Components of a Computer-Based Information System Application

I Computer-Based
i Information System
4440ai0 Application
(24288080

1177

Hardware System Software

Documentation
and Training Manuals

Specific Job Roles

Controls

10

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



Software Engineering Process

A process used to create an information system
Consists of:

A sequence of step-by-step approaches that help develop the information

system Jﬂ\kl]
Techniques '

Processes that the analxstfollow s to ensure thorough, complete, and

comprehensive analysis and design
Tools A R3NS3 Ralo

Computer programs that aid in applying technigues
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Figure 1.3 The software engineering process uses methodologies,
techniques, and tools.

Software
Engineering
Process
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rocedures 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

13
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Characteristics of a System

COmpOnentS =) a\@()@,m\g on Size avr\oQ CD\W\?\QXl\\a G‘Q’ o\s%sxrcvvx
Interrelated Components

Boundary

Purpose

Environment

Interfaces

Constraints

Input

Output
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Figure 1.4 Seven Characteristics of a System

Components

Boundary

ENVIRONMENT

Interfaces Interrelationship
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Important System Concepts

'O 6’,\ O \ Ja\(k \,\\
Co\f\&g\\o\/\ ok Con\iNG. > ‘AC bpre \E\ Cﬂ

Decomposition " e
Wighn \Low _
The process of breaking down a system into smaller
Componentsd\;\;}i moke <Wie Yhe re,\alw‘ms\/\\'() as less ag ‘)ossib\gl
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

16
Copyright © 2012 Pearson Education, Inc.
1. Publishing as Prentice Hall





























FIGURE 1-6

An MP3 player is a system
with power supply, storage
and control subsystems.

Sources: Shutterstock; ©Harald van
Arkel/Chipmunk International;

Battery: Hard drive: Printed circuit board:
Power system Storage system Control system
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Important System Concepts (continued)

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
_34\\&& Wda)ﬂ‘om§\/\\(> o [w GOW\QOAU\S&S neide o C/OVV\POYAG,Y\XF‘

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

19
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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










Developing Information Systems and the
Systems Development Life Cycle

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)

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 "

& X‘@AW@ &w& WY\XQMV\L o .
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Phases are not necessarily sequential
Each phase has a specific outcome and deliverable

Every company customizes the life-cycle model to its
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1.

2.

Phases of the Systems Development
Life Cycle
Systems Planning and Selection

Two Main Activities
|dentification of need

Investigation and determination of scope

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)

- System Design

i - | A
LO |Ca| DeS| n:& b\&ﬂfumg are, O
Concentrates on business aspects of the system

Physical Design
v Lo ~Technical specifications - fi\, detede
ded A
4. *

Implementation

Hardware and software installation
Programming = "/t e code
User Training

Documentation - ! oe pio dale:
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Phases of the Systems Development Life
Cycle (continued)

(continued)

System changed to reflect changing conditions
System obsolescence
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Alternative Approaches to
Development

Building a scaled-down working version of the
system

Advantages: | R P
Users are involved in de&gnﬂ“"“‘“hwm/ iee e pTT
Captures re uirements In concrete form
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Alternative Approaches to Development
(continued)

Automated software tools used by systems analysts
to develop information systems

Can be used throughout SDLC
repository

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











ﬁﬁ@ /M&WW @@TQA& -

General types of CASE tools
Diagramming tools

Computer display and report generators
Analysis tools

Repository

Documentation generators

Code generators





Alternative Approaches to Development
(continued)

Users, Managers and Analysts work together for
several days

System requirements are reviewed
Structured meetings

Utilizes prototyping to delay producing system
design until after user requirements are clear
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FIGURE 1-13
RAD systems development life
cycle compared to standard

SDLC.

31
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SDLC

Cutover



Approaches to Development
(continued)

Emphasizes role of the user- .4/ 1

Entire user community can be involved in design
Agile Methodologies

Focuses on

Adaptive methodologies— 1 e s
People instead of roles
Self-adaptive development process
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Information systems analysis and design

Process of developing and maintaining an
Information system

Modern approach to systems analysis

Process-oriented
Data-oriented



Role of Systems Analyst

Systems Development Life Cycle (SDLC)
> Systems Planning and Selection

> Systems Analysis

> Systems Design

> Systems Implementation



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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Learning Objectives

Understand outsourcing
Describe six different sources of software
Discuss how to evaluate off-the-shelf software

Discuss reuse and its role in software
development



Sources of Software

* |Information technology service firms

e Packaged software providers

* Vendors of enterprise solutions software (ERP)
e Cloud computing providers

e Open-source software solutions

e Build it yourself

3
2
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Outsourcing

 Practice of turning over some or all responsibility for

information systems applications and operations to
another firm. A s e N o e o
e 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- ULV LA GNFCL U RSRIE.
— Overcome organizational problems in information systems unit

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

By N Go

* Utilize when
— Organization lacks resources to develop in-house

— Suitable off-the-shelf solution is not available
e Develop custom information systems
e Develop, host and run applications

* Can provide domain expertise—~ .. o s o

e |T Service firms employ consultants with
e See Table 2-1 for a list of top 10 firms

5
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< b
Packaged Software Producers )=

 Produce pre-packed or off the shelf systems
— MS Project, Intuit QuickBooks,

W Ee pOL g ssd
* Products range from broad-based packages (MS
Office) to industry s ecgflc acka es (AP/AR)
(PN Teduse &2

e Off-the-shelf software can meet up to 70% of an

* Two types of software
— Turnkey - not modified, one size fits all

— Non-turnkey - modified by vendor to meet great
portion of user needs— .. o« t/bal e de cobees

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

e Enterprise Resource Planning (ERP) Systems
 Consist of a series of integrated modules

e Accounting ¥ Conbin, e xﬁ\%“@ gas\émg @65@m\%%\@@AMMQJC
e Distribution

e Manufacturing
* Human Resources Dbl B o i Ay Lol W &

* |ntegrated 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

o one Whdg saﬁ{;m

4
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Enterprise Solutions Software

* Single repository for all aspects of a business process

— Ensures more consistent and accurate data
— Less maintenance

e Flexibility of modules
— Additional modules can be added as needed

— Immediately integrated into existing system
_. . . . y ; L U
» Complexity and time of implementation—> &<y o S
e Reliance upon consultants

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

— ERP vendors
e SAP AG, Oracle Corp

8
2
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Cloud Computing

Do s> Mim S

« Payforuse (software as a service): dynamically rent
software from third party providers (runs on
remote servers = the clou

e Pay for service: Applications bought, installed and

maintained by service provider
 Payfor platform (hardware as a service):

dynamically rent platform and manage your own
virtual data centre

* Applications accessed through the Internet (VPN)
e Users pay per-use or month-to-month license

e Some examples:
— Google Apps
— Salesforce.com
— Amazon cloud

9
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Cloud Computing

>  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 . —









Open-Source Software

Freely available
Includes source-code

Maintained by a group of interested

individuals

Some examples
— Linux

— Firefox

— mySQL
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In-House Development

In-House Development
> Complete system
Hybrid systems

> Off the shelf PLUS custom code

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











Choosing Off-the-Shelf Software

Criteria

»  Cost / Benefit - In-house versus purchase
I I \ \ re, @va{h
> FunCt|Ona||ty:§ W e QW\A«'OV\S \ wovth e e Sﬁs\ew\ o

al’)ké\

) Vendor Support =) \N\O/\“(\\»QV\UK(\LQ o«ge X\A@ Sas‘kw\u@?\g/ \wase‘
) V|abi|ity Of Vendor :>Yﬂpu§m\ﬂ‘ov\ ﬂQ E(Le, k/t.\V\OqD/J or even, Jo& %< \/e,v\cjw e,\‘(\s}.

y Flexibilityj> Rot eXpendiive V\/\m\r\\&hawog) aole Yowok wih the ﬁ%\%:« inthe Ofawfw%w

> Documentation>
> Response Time > "¢ el b o e s

»  Ease of Installation

@W’L ©1 /\\/\\NS A@%
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Validating Purchased Software
Information

Information from vendor - ETIRE A
»  Documentation
> Marketing literature > - .. T RURNSTAR v

—

> Questionnaire> 0 (Lo
Request for Proposal (RFP)—>  (staielitim i (o
Software Test drive > b coa aledpuiien tobel b sdon
Feedback from other users
Independent software testing services
\5‘ ?\\'?AM ]\JS\ Jes &\ N W@b \\?\md
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Reuse

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 A“““JWJ@

> Reduces defect densit s L o 1A e Bl
»  Reduces rework

Reuse plan must be matched with companies
strategic business goals

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

















X /&\A«@o /\/ﬁy& j73

%V\\D\\WV\ On e VQ Yhe &Wfo@\f/g,» Reuse

Four Approaches |
Ad hoc Reuse > e J@m\oﬁd( decided Yo revse the MJM% ik Pore R

Facilitated Reuse > v o¢uabon ., , e dewhper Owde iy <od
g i ? i
Managed Reuse -

S

Designed Reuse -
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aquired to be an effective project

tivities of a project manager
olanning, execution and

q
Diagrams
aent software




* ompany
Product: Wood Furnitt
Market: United States
Organized into functional aree
Manufacturing

Sales
Three independent computer systems'¥

a database in 1990s




&

FIGURE 3-2 Orders Department Accounting Department Payroll Department
Three computer applications

at Pine Valley Furniture: 5 > 5 o
order filling, invoicing, A ro%ram C Program ro%ram rogram 0%""“

and payroll.

Source: Hoffer, Ramesh, and

Topi, 2011.

Order Filling Invoicing
System System

Vool

Customer Inventory Inventory Customer
Master Master Pricing Master
File File File File
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To assure that Informé

customer expectations
Delivered in a timely manner
Meet constraints and requiremen
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Systems Analyst respC
Project Iinitiation ,—

Planning

Execution-—

Closing down ~—

Requires diverse set of skills
Managementgvaomg oA uneny
Leadership ~

Technical -—

Conflict management
Customer relations - —
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Planned undertaking o
that has a beginning and

Initiating
Planning
Executing
Closing down
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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


Ly \d

Scope and Feasibility
Understand the project

What problem is to be addre

What results are to be achieve®

Measures of success— L%m
oMmpletion erja

-

Work breakdown structure
Gantt chart


















Outline communication proces
customers, team members anc
Define types of reports and their di
Determine frequency of reports
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»  Specify how de€

> ldentify sources of ri
> Estimate consequences €
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Estimate of project
















aseline project plan
Acquire and &

Train new team

Keep project on schee
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Adjust resources, budget, ant
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3. ganges to baseline project plan

» . Slipped comple
< &eve. . .
?L; OV\%M Bungled activity 1
""" > Changes in personné
> New activities
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> Types of ter
e Natural
e Requirements
Qm MM“% Unnatural — ~
* Project stopped
> Documentation
>  Personnel Appraisal
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0st-project reviews
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Project delivera
Project managemt
Development proces
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Useful for depicting s
Drojects
Show start and completion 08

9
Show order of activities





















> Visually show durz
[asks Ry

> Visually show time overlaps
petween tasks

3 isuallys\hgy@time

\Y recta

e ihedd paths s S50 e Sesd g 18

\ A
* %)l;j\’a?\ 9‘ %l)(g wak\f c&\afjn /
& T some cases,meedl the :

) : I
'Lq\g \Y&m bf:m\ Ré Q&&)\}Qt S\LCk S C/L‘k’—fcd
) - ch%calf?&inx N S F‘\f =

——











Ing Is a critical path scheduling

1 Are well-defined and have a &

.-Can be worked on independen
= Are ordered

1 Serve the purpose of the project _
completion


















1. ldentify eae
* Requirements
» Screen design ‘-
- Report design T,
. Database construction
- User documentation crea
. Software programmingy,
. Instgllation and testing/.g

3
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2. Determir
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ACTIVITY
Requirements Collection
Screen Design

Report Design

Database Design

User Documentation
Programming

Testing
Installation

FIGURE 3-23
Estimated Time Calculations
for the SPTS Project
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_ 2 FIGURE 4-3
Perceived and - E)X\s,:::gb?: E Numerous factors must be
Real Needs Resources considered when selecting a

project. Decisions can result in
one of seven outcomes.

Decision Outcome

e

 Accept Project

List of Potential Project * Reject Project
and Ongoing Selection * Delay Project
Projects Decision * Refocus Project
¢ End-User Development
* Purchase System
¢ Modify and Resubmit
A
Current .
Business Evaluation

Conditions Criteria
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Sources of Project Identification Project Initiation FIGURE 4-4
Potential Projects and Selection and Planning Information systems development

projects come from both top-down
and bottom-up initiatives.

Top Down

* Top Management
« Steering Committee

Schedule of Projects
Evaluate, ;
Prioritize, and 3. ..
Schedule

Projects

Bottom Up

« User Departments
* Development Group
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FIGURE 4-7
Tangible Benefits Worksheet
for the Customer Tracking
System at Pine Valley

TANGIBLE BENEFITS WORKSHEET
Customer Tracking System Project

Furniture

Year 1 through 5

A. Cost reduction or avoidance $ 4,500

B. Error reduction 2,500

C. Increased flexibility 7,500

D. Increased speed of activity 10,500
E. Improvement in management

planning or control 25,000

F. Other 0

TOTAL Tangible Benefits $50,000
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FIGURE 4-10

Worksheet Reflecting the
Present Valve Calculations
of All Benefits and Costs for
the Customer Tracking
System at Pine Valley
Furniture

This worksheet indicates that
benefits from the project over

five years exceed its costs by
$35,003.

Lc% Hd9-> 5 PVYF -- CTSPXLS [Compatbilty Mode] - Microsoft Excel

Home = lnset  Pagelayout  Formulas  Data  Review  View  Adddns ® -2 x
= - ] ng = . -
e o -l - 55 Gerens T Consticonl Formatting = 2 bndent >
P‘m% £ = EER - $-% s FromataTbe- " Delete - (3]~ s%imlﬁa
it 3 (T 1 U-|E-|5 A EE e ] =5 Cen Styles - EIromat~ | 27 Pter~ Select~
Clipbosed ™ Fort IO Aagrment Number = Stytes Cells tating
Y N CV—) ,
| A B C D E F G H | z
1 Pine Valley Furniture
2 Economic Feasibility Analysis
1 Customer Tracking System Project
4
5 Year of Project
B Yeard  Yeart Year 2 Year 3 Year d Year 5 TOTALS
7 |Net economic benefit S0 $50,000 $50,000 $50,000 $560.000 $50,000
8 Discount Rate (12%) 1.0000 08929 0.7972 0.7118 06355 0.5674
9 PV of Benefits % 44643 $39.650 $35,589 $31.776 $28.3M
10
11 |NPV of 3l BENEFITS 0 $44 643 $84,503 $120,092 $151.867 §180.239 $180,229
12
13 One-fime COSTS (542,500
14
15 |Recuring Costs SO (S28500)  (S28,500)  (S28,500)  (S28.500) {528,500)
16 Dscount Rate (12%) 1.0000 0.8829 0.7972 0.7118 06333 0.9674
17 PV of Recuming Costs ] (525.446) (522,720) (520,285) $18.112) ($16.172) .
18
19 NPV of AX COSTS ($42,500) ($67,946) ($90,658) ($110,952) ($129.084) ($145.2365)  ($145,226)
20
21
Overall NPY g‘m
Overall RO « (Overal NPV / NPV of All COSTS) 0.24
Break-Even Analysis
Yearly NPV Cash Flow  (542,500) $19,19%6 $17140 §15,303 $13.664 $12200
Overal NPV Cash Flow  (542,500)  (523,304) (56,164) §9,139 $§22 803 $35,003

Projact beaak-aven occurs between years 2 and 3
Use first year of posiive cash fow to calculate break-sven fraction - ({15303 - 9139) / 15303) = 403
Actwal break-even occurred st 2.4 years

Note: AR dohar values 2ave Bean rounded 1o the sesrest Soler
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Interview Outline

Interviewee: Interviewer:
Name of person being interviewed Name of person leading interview

Location/Medium: Appointment Date:
Office, conference room, or phone number Start Time:
End Time:

Objectives:
What data to collect Reminders:
On what to gain agreement Background fexperience of interviewee
What areas to explore Known opinions of interviewee

Agenda: Approximate Time:
Introduction 1 minute
Background on Project 2 minutes
Overview of Interview

Topics to Be Covered 1 minute
Permission to Tape Record
Topic 1 Questions 5 minutes
Topic 2 Questions 7 minutes

Summary of Major Points 2 minutes
Questions from Interviewee 5 minutes
Closing 1 minute

General Observations:
Interviewee seemed busy—probably need to call in a few days for follow-up questions

because he gave only short answers. FC was turned off—probably not a regular FC

user.

Unresolved Issues, Topics Not Covered:
He needs to look up sales figures from 1998&. He raised the issue of how to handle
returned goods, but we did not have time to discuss.

FIGURE 5-2 (continues on next page)
A Typical Interview Guide
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See Table 5-5
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e rorme o ¥ B + FIGURE 6-2
Data Flow ¢ ﬂw Gane and Sarson identified

w= DataFlow -'
sl dud wikh Nt 187 Notn four symbols to use in data-flow

N\Mbq\](}( oaNerb-. __diagrams to represent the flow
= of data: data-flow symbol,
DataStore1 | Data Store data-store symbol, process

symbol, and source/sink
symbol. We use the Gane and
Sarson symbols in this book.
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بكون فيها process واحدة فقط. 
ال data store ما بتكون موجودة.

































Developing DFDs:

> Automated Food Ordering

e 6-4) contains no data
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CUSTOMER |<+—— Receipt —

e GUSTOMEE OrClQF == Food Order KITCHEN

Goods Sold Data

()
2.0 3.0
oot Sold — Inventory Data =>4 jnriory
File File
Formatted Goods Sold Data Formatted Inventory Data
' | [)ar:{y '
. 1o o Daily Goods _lmemory __| . i
D2: Goods Sold File Sold Amounts Depletion D1: Inventory File
Amounts
40
Produce
Management
Reports
|
Management Reports
RESTAURANT FIGURE 6-5
MANAGER Four Separate Processes
of the Hoosier Burger
Food-Ordering System
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Data Store Source/Sink
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moved from H. Data cannot

one store to move directly
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Data cannot from a source

move from an to a sink
utside source _
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has a noun
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Balancing DFDs
Unbalanced Example

> In context diagram,
we have one Input
to the system, A and
one output, B

> Level-0 diagram
has one additional
ta flow, C

FDs are not
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FIGURE 6-11
Example of a Data-Flow
Splitting
ko .Piy_Tﬂt- o (A) Composite Data Flow
(B) Disaggregated
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FIGURE 616
Complete Decision Table for CConditions > B_tj}f;
Hoosier Burger’s Inventory Courses of Action 1121341567 [8]0 (101112
Reordering System Type of item PIN[PIN[P[N[P|N]P[N]P|N
Time of week DID|W|{W|D|D[W|W|D|D|[W|W
Season of year A|A[A[A|S|S|S|[S(H|H|H|H
Standing daily order X X X
Standing weekend order X X X
Pib\‘\bf\ Minimum order quantity I @ @9‘1'{%"})’ N
Holiday reduction XX o =
Summer reduction X X O Dine. “{7&»
Type of item: Time of week: Season of year:
. '_.\g,\\ »}&-P = perishable D =weekday A =academic year
$ ke N = nonperishable W = weekend S = summer
S Y H = holiday
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TABLE 6-4: System Structure of the WebStore and Corresponding
Level-O Processes

. \
WebStore System Processes
NMain page Information display (minor/ne processes)
Product line [Catalog) 1.0 Browse Catalog
o Desks 2.0 Select Item for Purchase
¢ Chairs
o Tables
¢ File cabinets
Shopping cart 3.0 Display Shopping Cart
Checkout 4.0 CheckOut Process Order
Account profile 5.0 Add/Medifty Account Profile
Order status /history 6.0 Order Status Request
Customer comments Information display (minor/ne processes)

Company information
Feedback

Contact information

\ 7
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Learning ODbjectives

8.2

Explain the process of c
reports and the delivera

esigning forms and
nles for their creation.

Apply the general guide
forms and reports.

Learn how to effectively
and lists.

Ines for formatting

format text, tables,

Explain the process of designing interfaces
and dialogues and the deliverables for their

creation.
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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

Copyright 2006 Prentice-Hall, Inc. <]




. 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.

3 Copyright 2006 Prentice-Hall, Inc. <] D




Designing Forms and Reports

System Inputs and outputs are produced at the
end of the analysis phase => Stah o desijn phse

n Precise appearance was not defined during this
phase Qe.st'am ‘.Y‘PMA‘GNX ouJ-p'oL& whese not detalenl .

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

%W(M\vl‘ EQ\ ol\'uoraw:lWC Can W\o\"\e '\.\fthO/# ‘

-‘\' P-\O\Ar ogl'aﬂ [Ny .
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Designing Forms and Reports
Key Concepts

el Yo use predelned Jaten-
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 omone dat }QR‘ase )
record . Ohes recard Naia e ml

- ‘>Qc3mem Q/d\v\_x\\e_ QY -

A business document that contains only predefined data

A passive document for reading or viewing data

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

—User Focused Activity= ;o smbl s £
— 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?

3 Copyright 2006 Prentice-Hall, Inc. <] D






The Process of Designing Forms

- and Reports (continued)

PROtOEIRAg > -« on ™ Fegitinants
A Initial prototype is designed from
requirements

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

% If changes are requested, the construction-

@valuation-request cycle is repeated until
the design Is accepted

3 Copyright 2006 Prentice-Hall, Inc. <] D










~_ Deliverables and Outcome
‘\-\'\c G«Z‘LPWI’ ‘Qr \D%VGP\ \s codleod des(ah sP\Qch-w[l\u,\ "C\Odr!”/o‘awmm-l'

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= preleiype-
z-Testing and usablility assessment X
i

o ﬁws K h”\ffk!‘l‘fg olernéw ¥ rg\“s é\l ‘\r_w.h".mﬂ & Ap s >
. Sdmpke, chlﬂy\ /P/A-U\GP? B\
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(a) Narrative overview

Form: Customer Account Status
Users: Customer account representatives within corporate offices
Task: Assess customer account information: address, account

balance, year-to-date purchases and payments, credit limit,
discount percentage, and account status.

System: Novell Network, Microsoft Windows

Environment: Standard office environment

(b) Sample design

M Pine Valley Furniture []=1E3)
Customer Account Status Page:  1of2
CUSTOMER INFORMATION Today: 11-OCT-05

Customer Number: 1273
Address: 123 Oak St

Account Detais

City: Austin

State: ™

New Account

Zip: 28384

ACCOUNT INFORMATION Print

YTD-Purchases: 47,285.00
YTD-Payments: 42,656 65 Pricr Soreen
Credit Limit: 10,000.00
Next Screen
Discount Percentage: 50

Outstanding Balance: 4,628.35 -

Status: Active

L . |—4

FIGURE 8-4

A DESIGN SPECIFICATION FOR A

CusTOMER ACCOUNT StATUS FORM (C) Testing and usability assessment

FOR PINE VALLEY FURNITURE

(A) THE NARRATIVE OVERVIEW User-Rated Perceptions (average 14 users):

CONTAINING THE INFORMATION consistency [1 = consistent to 7 = inconsistent]: 1.52
RELEVANT TO DEVELOPING AND sufficiency [1 = sufficient to 7 = insufficient]: 1.43

UsING THE FORM WITHIN PVF
(B) A SAMPLE DESIGN OF THE
PVF FOrRM

(C) TESTING AND USABILITY
ASSESSMENT INFORMATION

accuracy [1 = accurate to 7 = inaccurate]: 1.67




TABLE 8-2: Guidelines for Designing Forms and Reports

o

uideline

\c

se meaningful titles

Include meaningful information

Balance the layout

Design an easy navigation system

N

Description

Clear and specific titles describing content and use of

form or report

Revision date or code to distinguish a form or report
from prior versions

Current date that identifies when the form or report
was generated

Valid date that identifies on what date (or time) the
data in the form or report were accurate

Only needed information displayed

Information provided in a usable manner without
modification

Information balanced on the screen or page
Adequate spacing and margins used

All data and entry fields clearly labeled

Clearly show how to move forward and backward

Clearly show where you are (e.g., page 1 of 3)

Notify user of the last page of a multipage sequence/






Table 8.3 Methods of Highlighting

-

Blinking and audible tones

Color differences

Intensity differences

Size differences

Font differences

Reverse video

Boxing

Underlining

All capital letters

Offsetting the position of nonstandard information
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F igure 8.6 A Form in Which Several Types of
Highlighting Are Used

l Font size, intensity

w_Pine Val ey Furniture

Pine|Valley Furniture
Detail Qustomer Account Information

Customer Number: 1273

Name: Contemporary Designs

l All capital letters

Page: 2042
Today: 11-DCT-03

A

CURRENT
DATE Y PURCHASE PAYMENT BALANCE
01-Jan-03 0.00
21-Jan-03 (22.000.00) (22,000.00)
21-Jan-03 13,000.00 (9.000.00)
02-Mar-03 (16,000.00) (25,000.00)
02-Mar-03 15,500.00 (9.500.00)
23-May-03 5,000.00 (4.500.00)
12-Juk03 (9.285.00) (13.765.00)
12-Jul-03 3,785.00 (10,000.00)
21-Juk-03 5.371 65 (4628.35)
YTO-SUMMARY  (47.285.00) 42.656.65 (4.628.35)
[ Help Proot Screen Exnt

l Boxing llntensity differences

Copyright 2006 Prentice-Hall, Inc.




General Formatting Guidelines for

- Forms and Reports (continued)

-

Displaying Text

use conventional punctuation

a blank line between paragraphs
M o\ i Left-Justify text and leave a ragged right margin
i Do not hyphenate words between lines

m Display text in mixed upper and lower case and

m Use double spacing if space permits. If not, place

.o\l T v Use abbreviations and acronyms only when they

are widely understood by users and are
significantly shorter than the full text

Copyright 2006 Prentice-Hall, Inc. <]
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General Formatting Guidelines for

- Forms and Reports (continued)

Displaying Tables and Lists

n Labels
wAIl columns and rows should ha\ie meaningful
labels Lo Wals ot s Gsupd s Tanld

wlLabels should be separated from other
iInformation by using highlighting

wRedisplay labels when the data extend beyond
a single screen or page

3 Copyright 2006 Prentice-Hall, Inc. <] D














General Formatting Guidelines for
Forms and Reports (continued)

SEl
W
W
W
W
W
W
W
W

16
8.

Dis Ia Ing Tables and Lists (continued)

Formatting columns, rows, and text

- ”\_ o s
Sort in a meaningful order ‘Z;‘-\lul . i Sho Ui je

Place a blank line between every 5 rows in long columns

Similar information displayed in multiple columns should be

sorted vertically
Columns should have at least two spaces between them

Allow white space on printed reports for user to write notes

Use a single typeface, except for emphasis

Use same family of typefaces within and across displays and

reports
Avoid overly fancy fonts

Copyright 2006 Prentice-Hall, Inc. <]
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General Formatting Guidelines for

Forms and Reports (continued)
Rl

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 ORI VN \,g O\

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

3 Copyright 2006 Prentice-Hall, Inc. <] D












A Poorly Designed For

l No column labels

asting Two Pine Valley Furniture Forms —

Single column for
all types of data

CUSTOMER INFORMATION

CUSTOMER NO:
NAME:
ADDRESS:
CITY-STATE-ZIP:
YTD-PURCHASE:
CREDIT LIMIT:
YTD-PAYMENTS:
DISCOUNT %:
PURCHASE:
PAYMENT:
PURCHASE:
PAYMENT:
PAYMENT:
PURCHASE:
PAYMENT:
PAYMENT:
STATUS:

F igure 8.8b Contrasting Two Pine Valley Furniture

Forms — An Improved Design Form
o

labels for each data type

I Clear and separate column

ol
1273
CONTEMPORARX DESIGNS
123 OAK ST.
AUSTIN, TX 28384
47.285.00
10.000.00
42,656 65
5.0
21-JAN-03 22.000.00
21-JAN-03 13.000.00
02-MAR-03 16.000.00
02-MAR-03 16,600.00
23-MAY-03 5.000.00
12-JUL-03 9,285.00
12-JUL-03 3785.00
21-SEP-03 65.8371 65
ACTIVE

I

d =101 x|

. . Page: 20f2
Pine Valley [Furniture 9
Detail Customer Account Information Today:  11-OCT-03

Customer Number: 1273
Name: Contemporary Designs
v

! ! ; cunenT
DATE PURCHASE PAYMENT BALANCE
01-Jan-03 0.00
21-Jan-03 (22,000.00) (22,000.00)
21-Jan-03 13,000.00 (9.000.00)
02-Mar-03 (16.000.00) (25.000.00)
02-Mar-03 15.500.00 (9.500.00)
23-May-03 5,000.00 (4,500.00)
12-Jul-03 (9.285.00) (13,785.00)
12-Jul-03 3,785.00 (10.000.00)
21-Jul-03 537165 (4.628.35)
YTD-SUMMARY (47.2:5.00) 42.85‘6.85 (4.520‘.35)

Help I Price Screen Ext

18

|
Numeric data are
left-justified

Copyright 2006 Prentice-Hall, Inc.

right-justified

[ Numeric data are






F igure 8.9 Tabular Report [lustrating Good Report Design Guidelines

Place meaningful Alphabetic text Usg a _ Box the table data to
T s lftjustiied ‘ e {"“"”"&'&iﬁﬁf:”"”
33 —
Pine Valley Furniture -—
Salesperson Annual Summary Report, 2002
January 10, 2003 Page 1 of 2
Quarterly Actual Sales
Region Salesperson SSN First Second Third Fourth
Northwest & Mountain
Baker =——  999-99-9999 | 195,000 | 146,000 | 133,000 | 120,000
Hawthorne 999-99-9999 | 220,000 | 175,000 | 213,000 | 198,000
Hodges 999-99-9999 | 110,000 95,000 | 170,000 | 120,000
Midwest & Mid-Atlantic N
Franklin 999-99-9999 | 110,000 | 120,000 | 170,000 90,000
Stephenson! 999-99-9999 | 75,000 66,000 80,000 80,000
Swenson 999-99-9999 | 110,000 98,000 | 100,000 90,000
New England
Brightman 999-99-9999 | 250,000 | 280,000 | 260,000 | 330,000
Kennedy =4 999-99-9999 | 310,000 | 190,000 | 270,000 | 280,000
1. Sales reflect May|1, 2002 — December|31, 2002.

Superscript characters
can be used to alert
reader of more
detailed information

Sort columns in some
meaningful order
(names are sorted

alphabetically
within region)

Long sequence of
alphanumeric data
is grouped into
smaller segments

Cllg - é\-\\/e\r\ J\J‘Qe{)o /k\’ . C—x«\g}-\L@, \/(o\u;\w'c)me—

CUMYIIYIIL £UV0 rricriuve-riaiti, Iniu.

8.

Right-justify
all numeric data

Try to fit table
onto a single page
to help in making

comparisons

<J>






Designing Interfaces and

Dialogues
Rl

and captured from users

- Dialogues are analogous to a

conversation between two people
« A good human-computer interface

- Focus on how information Is provided to

provides a unifying structure for finding,

viewing, and invoking the different
components of a system

Copyright 2006 Prentice-Hall, Inc.
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The Process of Designing
Interfaces and Dialogues

3 Copyright 2006 Prentice-Hall, Inc. <] D

> User-focused Activity= p oSl gpp 5

- Parallels Form and Report Design
Process

-Employs Prototyping Methodology
n Collect information +
n Construct prototype ~—
n Assess usability —
n Make refinements ~












The Process of Designing Interfaces

- and Dialogues (continued)

- Deliverables
n Design Specifications

Narrative overview
ﬁSample design

Testing and usability assessment
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Designing Interfaces

Designing Layouts
7 Standard formats similar to paper-based
forms and reports should be used

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

Copyright 2006 Prentice-Hall, Inc. <] D








Designing Layouts

Flexibility and consistency are primary
design goals
M Users should be able to move freely
between fields , Jelds I e~ Jell s

1T Data should not be permanently saved until
the user explicitly requests this

It Each key and command should be
assigned to one function

3 Copyright 2006 Prentice-Hall, Inc. <] D
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Qrentice Hall.

Cursor-Control Capabilities

Move the cursor forward to the next data field.

Move the cursor backward to the previous data field.
Move the cursor to the first, last, or some other designated data field.
Move the cursor forward one character in a field.

Move the cursor backward one character in a field.
Editing Capabilities

Delete the character to the left of the cursor.

Delete the character under the cursor.

Delete the whole field.

Delete data from the whole form (empty the form).

Exit Capabilities

Transmit the screen to the application program.

Move to another screen/form.

Confirm the saving of edits or go to another screen/form.
Help Capabilities

Get help on a data field.

Get help on a full screen/form.
Source: Adapted from J. S. Dumas (1988). Designing User Interfaces for Software. Upper Saddle River, NJ:

-
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Structuring Data Entry

Defaults

Units

Replacement

Captioning

Format

Justify

Help

TABLE 8-7: Guidelines for Structuring Data-Entry Fields
@try Never request data that are already online or that can be computed; for

example, do not request customer data on an order form if that data can
be retrieved from the database, and do not request extended prices that
can be computed from quantity sold and unit prices.

Always provide default values when a
today’s date for a new sales invoice, or u
unless overridden.

ropriate; for example, assume
the standard”product price

Make clear the type of data units requested for e
quantity in tons, dozens, pounds, etc.

; for example, indicate

Use character replacement when appropriat
to look up the value in a table or automatically fill in the valua.once the
user enters enough significant characters.

Always place a caption adjacent to fields/ see Table 8-8 for caption options.

Provide formatting examples when appropriate; for example, automatically
show standard embedded symbols, decimal points, credit symbol, or
dollar sign.

Automatically justify data entries; numbers should be right-justified and
aligned on decimal points, and text should be left-justified.

Provide context-sensitive help when appropriate; for example, provide a
hot key, such as the F1 key, that opens the help system on an entry that is
most closely related to where the cursor is on the display. /






Controlling Data Input

H

> One objective of interface design Is to reduce
data-entry errors

oRole 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

Copyright 2006 Prentice-Hall, Inc. <]








TABLE 8-8: Display Design Options for Entering Text

Options
Line caption

Drop caption

Boxed caption

Delimited characters

Check-off boxes

S

Example
Phone Number () -

C ) -

Phone Number

Phone Number

LIPS

Phone Number

Method of payment (check one)
Q Check

Q Cash

Q Credit card: Type

Table 8.9 Types of Data Errors

-

f Data Error Description
Appending Adding additional characters to a field
Truncating Losing characters from a field_
Transcripting Entering invalid data into a field

Transposing Reversing the sequence of one or more characters in a field

)

| \'II‘>










Table 8.10 Techniques Used by Systems Designers to Detect Data Errors
before Saving or Transmission

4
ik  Validation Test

Class or composition

Combinations

Expected values

Missing data

Pictures/templates

Range
Reasonableness
Self-checking digits
Size

Values

.

29

\\
Description

Test to assure that data are of proper type (e.g., all numeric, all
alphabetic, alphanumeric)

Test to see if the value combinations of two or more data fields
are appropriate or make sense (e.g., does the quantity sold
make sense given the type of product?)

Test to see if data are what is expected (e.g., match with exist-
ing customer names, payment amount, etc.)

Test for existence of data items in all fields of a record (e.g., is
there a quantity field on each line item of a customer order?)

Test to assure that data conform to a standard format (e.g., are
hyphens in the right places for a student ID number?)

Test to assure data are within a proper range of values (e.g., is a
student’s grade point average between 0 and 4.0?)

Test to assure data are reasonable for situation (e.g., pay rate for
a specific type of employee)

Test where an extra digit is added to a numeric field in which
its value is derived using a standard formula (see Figure 8-15)

Test for too few or too many characters (e.q., is social security
number exactly nine digits?)

Test to make sure values come from a set of standard values
(e.g., two-letter state codes)

J/

3 Copyright 2006 Prentice-Hall, Inc.






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 Bestto keep as specific as possible 2*-@‘\"63 QWﬁWaq Sesves \s olowv\-

Error and Warning Messages

Messages should be specific and free of error codes and jargon

User should be guided toward a result rather than scolded

Use terms familiar to user

Be consistent in format and placement of messages

5 0B 5

-
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Ril

TABLE 8-11:

Examples of Poor and Improved Error Messages

Poor Error Messages

WRONG CHOICE
DATA ENTRY ERROR

FILE CREATION ERROR

-

ERROR 56 OPENING FILE

Improved Error Messages

valid file names.

Please enter an option from the menu.

The prior entry contains a value outside the range of
acceptable values. Press F9 for list of acceptable values.

The file name you entered already exists. Press F10 if you
want to overwrite it. Press F2 if you want to save it with a

new name.

The file name you typed was not found. Press F2 to list

—/

Copyright 2006 Prentice-Hall, Inc.
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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

)< Copyright 2006 Prentice-Hall, Inc. <] D






‘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

Copyright 2006 Prentice-Hall, Inc. <] D






Figure 8.12 Paper-Based Form for Reporting Customer
Sales Activity at Pine Valley Furniture

PINE VALLEY FURNITURE

Sequenceand ____ INVOICE No.
Time Information Date:
Sales Invoice | Header
SOLD TO: S
Customer Number:
Name:
Address:
City: State: Zip:
Phone:
SOLD BY:
Product Quantity | Unit | Total
Number Description Ordered | Price | Price
Body —J

Total Order Amount

| Authorization T Less Discount T

Total Amount

mer Signature l f
Custo Sig lt)‘“o: -
34 : )
Copyright 2006 Prentice-Hall, Inc.






. . . /
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

3 Copyright 2006 Prentice-Hall, Inc. <] D












Designing the Dialogue
- Sequence

* Define the sequence

» Have a clear understanding of the user, task,
technological, and environmental characteristics
- Dialogue Diagram

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

-1 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 displa

Bottom: Contains display reference numbers that can
be accessed from the current displa

3 Copyright 2006 Prentice-Hall, Inc. <] D






















TABLE 8-14: Guidelines for the Design of Human-Computer Dialogues

@ideline Explanation / N

Consistency Dialogues should be consistent in sequence of actions, keystrokes, and terminology (e.g., use the
same labels for the same operations on all screens and the same location of the same information
on all displays).

Shortcuts and sequence Allow advanced users to take shortcuts using special keys (e.g., CTRL-C to copy highlighted text).
A natural sequence of steps should be followed (e.g., enter first name before last name, if appropriate).

Feedback Feedback should be provided for every user action (e.g., confirm that a record has been added,
rather than simply putting another blank form on the screen).

Closure Dialogues should be logically grouped and have a beginning, middle, and end (e.g., the last in the
sequence of screens should indicate that there are no more screens).

Error handling All errors should be detected and reported; suggestions on how to proceed should be made (e.g.,
suggest why such errors occur and what the user can do to correct the error). Synonyms for certain
responses should be accepted (e.g., accept either “t,” “T,” or “TRUE").

Reversal Dialogues should, when possible, allow the user to reverse actions (e.g., undo a deletion); data
should not be deleted without confirmation (e.g., display all the data for a record the user has indi-
cated is to be deleted).

Control Dialogues should make the user (especially an experienced user) feel in control of the system (e.g.,
provide a consistent response time at a pace acceptable to the user).

Ease Dialogues should provide simple means for users to enter information and navigate between screens
(e.g., provide means to move forward, backward, and to specific screens, such as first and last).
Source: Adapted from B. Shneiderman (2002). Designing the User Interface: Strategies for Effective Human-Computer Interaction, Third Edition.

@ading, MA: Addison-Wesley. /
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Figure 8.18 A dialogue diagramming box has

three sections.

Unique Reference
Number of Display

Name or Descripton
of Display

Reference Numbers
of Return Displays

— TOp

<& Middle

< Bottom

Copyright 2006 Prentice-Hall, Inc.
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Designing Dialogues:
Building Prototypes and Assessing
Usability

Activities often are optional

Task Is simplified by using graphical
design environment

>

Copyright 2006 Prentice-Hall, Inc.






Figure 8.20 Dialogue Diagram for the Customer Information
System at Pine Valley Furniture

0.1

121211 121211 12121

Copyright 2006 Prentice-Hall, Inc.






PVF WebStore:
Designing the Human Interface at Pine

.z 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

418 Copyright 2006 Prentice-Hall, Inc. <] D






- Design Guidelines

Electronic Commerce Applica>ti<n |

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

3 Copyright 2006 Prentice-Hall, Inc. <] D






Electronic Commerce Application :
. Design Guidelines (continugd)

Template-based HTML

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

n Creates an Iinterface 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

Copyright 2006 Prentice-Hall, Inc. <] D






Essentials of

Systems Analysis and Design

Third Edition

Joseph S. Valacich

£ Joey F. George
Jeffrey A. Hoffer

Chapter 10

Systems Implementation and
Operation

10.1 Copyright 2006 Prentice-Hall, Inc.



Learning ODbjectives
QZ 1 \ev-\c-\Mbq
v" Describe the process of\gzgdinthesting and
converting an organizational information system.

v" Discuss four installation strategies.
v" Direct
v Parallel = o\d Wi vew .
v" Single location= Wl Yoy 1 deve -
v Phased installation 2 4o\ Jeudend alt dhone - but Conporen] bo(:mp.nml'r

v' Describe the deliverables for documenting the
system and for training and supporting the users.

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

10.2 Copyright 2006 Prentice-Hall, Inc. <] D
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Learning ODbjectives (continued)

v" Discuss the issues of providing support to
end users.

v" Discuss system implementation failure.
v Explain four types of maintenance.

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

Copyright 2006 Prentice-Hall, Inc. <]
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System Implementation and
Operation

J Hpe&

Testing

Installation

Documentation? Alle/ inckedladion becune Hree is #am-hﬂ.
Training

Support

n Maintenance

<z:

S I3 S

COding‘j-\raM\A—fw 5~-\4~e_ arithe~ inko one )Mﬂg P"“gfwﬁh\a ‘Mv\uaej 1

Purpose wolpu/— o} e Jesian - Wo codo

m To convert final physical system specifications into working

and reliable software Te k. ad Free Yormesrore-

n-. To document work that has been done

l% To provide help for current and future users %“fﬂlmaesupp,}m/

'YW‘A. \'?f\or\cq\
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The Processes of Coding,
Testing and Installation

“ é\ wM\w\

yS|ca Ign specifications are turned into
working computer code

n Tests are performed using various strategies
n Testing can be performed in parallel with coding

n Process during which the current system is
replaced by the new system
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The Processes of Coding,

- Testing, and Installation:

Deliverables -
Ne\von De\ve rblo Mot Aok rorks.
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The Processes of Documenting the
System, Training Users, and
Supporting Users

n The information systems personnel who will maintain the
system throughoutits productive life
nThe people who will use the system as part of their daily lives

Deliverables

n Documentation
System documentation
wUser documentation
nUser training plan
wClasses
wTutorials
nUser training modules
wTraining materials
wComputer-based training aids
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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
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The Process of Maintaining
L E Eformatlon 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:
1.0Dbtaining maintenance requests
2. Transforming requests into changes
3.Designing changes
4.Implementing changes
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F igure 10.2 Maintenance Activities in Relation to the SDLC

_l> Obtaining Maintenance Requests s m—

44

Systems
Planning and
Selection

Systems
Implementayon Analysis
and Operation

Systems

Implementing Changes

sabuey> ojui sjsanbay Bunwiojsues|

SHERH
Design

Designing Changes ~aiffs——
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The Process of Maintaining
. Information Systems (continued)

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

15
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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 Iin testing

n Serve as checklists

12
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Software Application Testing
: Types of Testing

n A testing technigue in which participants examine

program code for predictable language-specific

errors 1 | S 4\ %A\slp; 6\ U’,\j,;gls—-

n A peer group review of any product created during

the systems development process; also called a
structured walkthrough

n A testing technique in which the program code is

sequentially executed manually by the reviewer
2—)“-\‘&@ \‘fac,\‘v\G andh ﬁ‘vvlﬁ'\-a He d"“P'AJ"
15
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Software Application Testing
: Types of Testing (continued)

n Each module iIs tested alone in an attempt to

discover any errors in its code, also called module
testing

n The process of bringing together all of the

modules that a program comprises for testin
purposes. Modules are typically integrated in a

top-down, incremental fashion

g]:/ow\ \)L,( MOAN Mm‘# LVV\OS‘I l'h«P- Ul.n\(h
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Software Application Testing
: Types of Testing (continued)

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

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
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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
1 rﬂZMfMe.(l‘k _le QO/{e.A' az\J‘M\Q

Test Case Leking 13 Jo asowing o e T
m A specific scenario of transactions, queries or|z¢<»

g Ly ents
navigation paths that represent a typical, critica =
g@ﬁc')rmal use)of the system

w Test cases aﬁ;ak results should be thoroughly
documented so they can be repeated for each

revision of an application

NW“(‘]$ assume thad Hhe
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10.

Figure 10.4 Test Case Description and Summary Form

Pine Valley Furniture Company
Test Case Description and Summary

Test Case Number: Date:
Test Case Description:

Program/Module Name:
Testing State:

Test Case Prepared By:
Test Administrator:
Description of Test Data:

Expected Results:

_H\ 3 W\os“( l"mPO""“ kl. W Jc\c/hme&
A M \—a\‘f»,a Pa»e/ or Fnclek

Actual Results:

Explanation of Differences between Actual and Expected Results:

Suggestions for Next Steps:
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Software Application Testing:

Acceptance Testing by Users

users’ acceptance of it

1 User testing of a completed information system usin
simulated data

7 Recovery testing

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

n Security testing

w Verifies that protection mechanisms built into the system will
protect it from Improper penetration

r Stress testing

w Tries to break the system

The royf(e/ss whereby actual users test a completed
Information system, the end result of which iIs the
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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 ma
e use
n User testing of a completed information

system using real data in the real user
environment
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Installation

Nl

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 slystem to a new
WW
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
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Installation (continued)

vwodule ]

new modyf. 1

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

R ?Q\M\WChan Ing from the old information system to
“wyas v the new one incrementally, starting with one or

W s aaht @ few functional components and then

4 gradually extending the installation to cover the

whole new system
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Figure 10.5a Comparison of Installation Strategies — Direct Installation

Time
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Figure 10.5b Comparison of Installation Strategies — Parallel Installation

Time

> 22
10.

Figure 10.5¢ Comparison of Installation Strategies —
Single Location Installation (with Direct Installation at Each Location)

Location 1

Location 2

Figure 10.5d Comparison of Installation Strategies — Phased Installation






Planning Installation

Considerations

n Data conversion
WETrror correction
wLoading from current system

n Planned system shutdown
n Business cycle of organization

25
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Documenting the System

24

10.

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
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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
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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)

2%

10.

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
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10.

Table 10.5 Types and Frequencies of Training Methods

<

Resident expert

Computer-aided instruction

Formal courses—several people taught at the same time
Software help components

Tutorials—one person taught at a time

Interactive training manuals—combination of tutorials and
computer-aided instruction

Qternal sources, such as vendors

aethod of Training Relative Frequency\

51
12
10
10
7
5
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Training Information System
Users (continued)

Electronic performance support syste)rz

(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
H

Support is extremely important to}(sers

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 e

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 guestions

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

32

10.

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

Rl

Fails %

33

10.

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

- Falls (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

- Falls (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 ~

36

10.

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
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Conducting System Maintenance:
Types of Maintenance

H
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

38

10.

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

Factors that influence system maintainabllity:
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 Falilures
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

guality 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

40
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Inform

Source: Adapted from Pressman, 1992,
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Configuration Management

42

10.

The process of assuring that only authgrized 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

Copyright 2006 Prentice-Hall, Inc. <] D






PVF WebStore: Systems

Implementation and Operation

43

10.

System |mPIementat|on and operation o?gn 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 %

44

10.

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 (contiﬁéed)

45

10.

Documentation
n System
n User

User Training
Providing Support for End Users
Systems Implementation Failures
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Summary (continh\ed)
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10.

Maintenance
n Corrective
n Adaptive
n Perfective
n Preventive

Cost of Maintenance

Measuring Effectiveness of Maintenance
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Summary (continued)

a7

10.

Controlling Maintenance Requests
Configuration Management
Internet Development
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