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Unit 1 Introduction to Software Engineering
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[ Learning Objectives
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[0 1.1 A Brief Introduction to Software Engineering
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(0 O 1.1.1 The Pioneering Era
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00 0 1.1.2 1945 to 1965: The Origins
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[J [0 1.1.3 1965 to 1985: The Software Crisis
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(0 00 1.1.5 1990 to 1999: Prominence of the Internet
0 0 199007 199901 Internetd J
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(0 O 1.1.7 Current Trends in Software Engineering
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00 O 1.2.1 A Formal Definition of Software
O0ooooooo
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0 O 1.2.4 Classification of Software
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0O O 1.3.1 Software Crisis
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[J [0 1.3.3 The Formal Definition of Software Engineering
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[0 1.4 Major Concerns and Objectives of Software Engineering
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[0 1.5 Seven Principles for Software Engineering
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(0 O 1.5.3 Maintain Disciplined Product Control
O0O000DOOoOoooa
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[0 O 1.5.6 Use Better and Fewer People
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00 O 1.5.7 Maintain a Commitment to Improve the Process
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[0 1.7 Relationship to Other Disciplines
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[0 1.8 Some Misunderstandings about Software Engineering
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[0 1.9 Software Engineering Code of Professional and Ethical
Responsibility
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[J Summary
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[0 Notes
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[ Glossary of this unit
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[J 2.1 Introduction
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0O 2.2 What is Software Process(J
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[0 2.3 Maturity Models
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O 2.4 Software Process Models
oo0oOooobooo

0 0O 2.4.1 The Waterfall Model
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00 O 2.4.2 The Evolutionary Model
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0 O 2.4.3 Component-based Model
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O O 2.4.5 Some New Process
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00 O 3.1.2 Product and Process Requirements
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[0 O 3.1.4 Quantifiable Requirements
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[0 O 3.1.5 System and Software Requirements
O0o0oobooooa

[ 3.2 Requirements Process
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00 [0 3.2.1 Process Models
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0 U 3.2.2 Process Actors
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[ 3.3 Requirements Elicitation
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0 [0 3.3.1 Requirements Sources
oooooo

[0 O 3.3.2 Elicitation Techniques
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[0 O 3.4.1 Requirements Classification
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[0 O 3.4.2 Conceptual Modeling
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(0 O 3.4.3 Architectural Design and Requirements Allocation
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[0 3.5 Requirements Specification
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[0 00 3.5.1 The System Definition Document
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[0 O 3.5.2 The Software Requirements Specification
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[J 1J 3.6.4 Acceptance Tests

oooooo

[0 3.7 Practical Considerations
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[0 O 3.7.2 Change Management
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[ 3.8 Example: Online Recruiting System Requirement
Specification
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[0 5.3 Estimation for Project Effort
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00 0 5.3.2 The COCOMO Model

00 cocomMod O
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[0 0 6.3.1 Background Introduction
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0 O 6.3.2 SQA Activities
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[J 6.4 Software Review
oooooo

0 O 6.4.1 Impact of Software Bug Costs
O0ooooooo

00 [ 6.4.2 Software Defect Indicator and Removal
O0O0000OOo0ooon

[J 6.5 Formal Technique Review
O0o00ooon

[0 [0 6.5.1 Review Report
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[0 O 6.5.2 Review Tutorial
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(] 6.6 Software Reliability
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(0 O 7.3.2 Fault Seeding
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O O 7.4.1 White-box Testing
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0 O 7.4.2 Black-box Testing
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[0 7.5 Example: Testing Design of Online Recruiting System
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[0 O 8.2.2 Unit Testing Procedures
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(] 8.3 Integration Testing
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00 O 8.3.1 Top-down Integration
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[0 [0 8.3.3 Regression Testing
oooooo

(0 O 8.3.4 Smoke Testing
oooooo

[ 8.4 Validation Testing
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00 O 8.4.1 Validation Testing Criteria
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[0 [ 8.4.2 Configuration Review
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Unit 9 Software Maintenance
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[0 9.1 Software Maintenance Fundamentals
O0o0oooon

00 O 9.1.1 Definitions and Terminology
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0 [0 9.1.3 Majority of Maintenance Costs
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[0 10.1 Introduction to Project Management
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[0 10.2 Four Elements of Project Management
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(0 10.3 The People

oood
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oooon

[0 11.1 An Introduction to Software Risk Management
O0o00ooooooo

[ 11.2 Software Risk Management Strategy
O0DO000oooooo

[J 11.3 Software Risk Identification
O0o0oooon

00 O 11.3.1 Evaluate the Whole Project
O0ooooon

00 O 11.3.2 Risk Classification
oooooo

[J 11.4 Software Risk Assessment
Oo0oodooon

0J [0 11.4.1 Building Risk List
goouodod

[J [0 11.4.2 Assessing Risk Influence Factors
goooododod
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O OO PowerDesignerd [

[J 12.3 Software Architecture Tools
Ooooooon

00 [0 12.3.1 Visual Studio.NET

O O Visual Studio .NETO O

00 [0 12.3.2 Visual Borland JBuilder

00 O Visual Borland JBuilderd [

00 O 12.3.3 Eclipse

O O Eclipsed O

[J 12.4 Software Maintenance Tools
O0ooooon

0 [0 12.4.1 CASE Tool

00 CASEO O

00 [0 12.4.2 Information Repository of CASE Environment
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[0 00 12.4.3 CASE Environment Structure
OO0CASEO O OO

[ 12.5 Software Testing Tools
O0oo0ooon

00 O 12.5.1 WinRunner

O O WinRunnerd 0

0J [0 12.5.2 LoadRunner

O O LoadRunnerd [

[0 12.6 Software Configuration Management Tools
O0DO000oooooo

00 O 12.6.1 Software Configuration Manager
O0o0oooon

(0 0 12.6.2 Source Code Management
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Appendix A General Style and Coding Standards for Software
Projects
O0o000ooooDoooooaon

00 A.1 Introduction
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0 0 A.1.1Purpose
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0J 00 A.1.2 Scope
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00 O A.1.3 Coding Standard Documents
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(0 O A.1.4 Other Related Project Documents
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0 O A.1.5 Terms Used in This Document
oo00oooooo

O 0O A.1.6 References

O00oo0oon

00 O A.1.7 Our Limited Lifetime Warranty
O000o0oOooooo

0 O A.1.8 The Emotional Topic of Coding Standards
O00o0o0oooooo

[0 A.2 Project Dependent Standards
oo0oOooobooo

O A.3 File And Module Guidelines
O00O0o0ooon

[0 OO A.3.1 Module Design Guidelines
oo0oooooo

0 0O A.3.2 Header O Included Files

0 O Header O Included OO

[0 O A.3.3 Source File Layout Guideline
000000000

O O A.3.4 File Naming Guideline
oo00oooooo

O 0O A.3.5 File Informational Headers
oo0ooo

O 0O A.3.6 Subroutine Header

O00oo0oon

O A.4 Constants and Macros

O00o0oon

0 O A.4.1 Use Constants and Macros Instead of Hard Coded Literal
Values

000000000000

[0 O A.4.2 Only Define Constants and Macros Once
Oo000o0oooooao

O O A.4.3 Place Parenthesis around Each Macro Parameters
000000000000

00 OO A.4.4 Notes about Style

Oo00oo0oon

O A.5 Global Data Guidelines
Oo00o0ooooo

O A.6 Subroutines

ooooo

(0 O A.6.1 Subroutine Scope Guidelines
O00000Ooon

O 0O A.6.2 Subroutine Declaration Guidelines
O000o00Ooon

00 O A.6.3 Subroutine Layout Guidelines
O00000Ooon

0 O A.6.4 Subroutine Size Guidelines
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00 O A.6.5 Parameter List Guidelines
Ooooooon

0 [0 A.6.6 Variable Declaration Guidelines
Ooooooon

0 A.7 Comments

Ooood

00 O A.7.1 Distributed Code Description
O0ooooooo

00 O A.7.2 Comment Block Standard

oooooo

0 O A.7.3 In line Comments

oooooo

00 O A.7.4 Commenting Control Constructs
Oo0oo0ooon

[J A.8 Code Layout

oooooo

[0 OO A.8.1 One Statement per Line
O0oo0ooon

[0 O A.8.2 Indentation Guidelines

oooooo

[0 O A.8.3 Brackets, Begin...End, and Delimiting Control Blocks
O0000OBegin.EndD 0O ODOO

(0 O A.8.4 Error Handling

oooooo

[0 A.9 Naming Convention for Identifiers (0 Variables, Constants, and
Subroutines[]

000000000000 DOOoO0DbOOoOoooa
0 O A.9.1 Select Clear and Meaningful Names
O0o00o0oOooooooo

[J 0 A.9.2 Naming Subroutines [J verb and object[]
O0o00ooOoooooooa

0 O A.9.3 Naming Constants, Variables [ noun
O0Do00ooOooooooo

0 OO A.9.4 Naming Boolean Identifiers
OO00O0OBooleanD OO OO DOOOOOOODOO
00 OO A.9.5 Naming Types

oooooo

[0 O A.9.6 Use of Upper/lower Case and Underscores to Differentiate
Subroutines, Variables,

[J O and Constants
O00000000ooooDbooooo

00 O A.9.7 Subroutines and Program Units
O0DOo000oooooo

0 O A.9.8 Variables

Ooood

[0 0 A.9.9 Macros and Constants
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0 0 A.9.10 Use of Prefix [0 HungarianlJ Notations to Differentiate the
Scope and Type of a Data Variable
O0o0ooooobooooooo

O O A.9.11 Abbreviations

oood

0 O A.9.12 Summary Table for Naming Convention:
O0ooooooo

[0 A.10 Misc. Rules for Coding

oooooo

(0 0 A.10.1 Conditionals and Comparisons

OD0ooooag

[J O A.10.2 Program Flow

Oo0oon

0 O A.10.3 Binding Time of Variables and Values
O0o0O0ooOoOoooad

00 OO A.10.4 Go-tos, Pointers, and Issues of Clarity
O0Go-to0ODODOOOOOOODO

[0 O A.10.5 Strive to Develop Clear Code

Ooooooooo

0J 0 A.10.6 Use Libraries When Available

ooogon

(0 O A.10.7 Type Casting Integer and Float Variables Makes Code More
Portable

O0000000Db0o0boboOoobooooo

00 O A.10.8 Compiler Dependent Code Should Include Tests
O00000oOoooooooooo

0 O A.10.9 Use ASCII Files for Runtime or Machine Dependent Constants
and Macros
OD0O0O0ooOoAsCNHOooooonoooooad

[J 0 A.10.10 Error Handling

oooooo

00 00 A.10.11 Debugging

oooad

0 00 A.10.12 Using Structures and Enumerators is Recommended
O0o00oooOooooad

[J A.11 Modularization and Information Hiding
Oooooooooad

00 O A.11.1 Information Hiding, Domain, and Scope of Variables
O0o00ooooobooooo

[0 O A.11.2 Low Coupling, High Cohesion, and Clean Interfaces
O0000o00o0obooooon

00 O A.11.3 Cohesion

oood

0 O A.11.4 Coupling

Ooood

00 OO A.11.5 Clean Interface
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[0 O A.11.6 Minimize Scope of Variables
OO00O00O00ooon
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O OO OO O O The rise of the Internet led to very rapid growth in the demand for international
informationdisplay/e-mail systems on the World Wide Web. Programmers were required to handle
illustrations,maps, photographs, and other images, plus simple animation, at a rate never seen before, with
fewwell-known methods to optimize image display/storage [ such as the use of thumbnail imagesC] . The growth of
browser usage, running on the HTML language, changed the way in whichinformation-display and retrieval was
organized. The widespread network connections led to thegrowth and prevention of international computer
viruses on MS Windows computers, and the vastproliferation of spam e-mail became a major design issue in e-mail
systems, floodingcommunication channels and requiring semi-automated pre-screening. Keyword-search
systemsevolved into web-based search engines, and many software systems had to be re-designed, forinternational
searching, depending on Search Engine Optimization O SEOO techniques. Humannatural-language translation
systems were needed t attempt to translate the information flow inmultiple foreign languages, with many sofiware
systems being designed for multi-language usage,based on design concepts from human translators. Typical
computer-user bases went from hundreds, or thousands of users, to, ofien, many-millions of international users.
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