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Guide to the Software Engineering Guide to the Software Engineering 
Body of Knowledge (SWEBOKBody of Knowledge (SWEBOK®®))

Began as a collaboration among IEEE CS, ACM 
and the Université du Québec à Montréal

International participation from industry, 
professional societies, standards bodies, 
academia, authors

Over 500 hundred software engineering 
professionals have touched the document

Release of Trial Version in 2001

® Registered in U.S. Patent Office
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2004 SWEBOK Guide2004 SWEBOK Guide

Available on www.swebok.org
The 2004 Version was endorsed by the 
project’s Industrial Advisory Board in 
January 2004 and approved by the IEEE 
Computer Society Board of Governors in 
February 2004
In May 2005, published in book format by 
the IEEE Computer Society Press 
To be published as ISO Technical Report 
19759
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List of Knowledge AreasList of Knowledge Areas

Software Requirements

Software Design

Software Construction

Software Testing

Software Maintenance

Software Configuration Management

Software Quality

Software Engineering Tools & Methods

Software Engineering Process

Software Engineering Management
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What is Software What is Software 
Engineering?Engineering?

IEEE 610.12*:

“(1) The application of a systematic, 
disciplined, quantifiable approach to the 
development, operation, and 
maintenance of software; that is, the 
application of engineering to software.

(2) The study of approaches as in (1).”
* IEEE Standard Glossary of Software Engineering 

Terminology, 1990.
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Recognized Profession?Recognized Profession?

Starr*:

Knowledge and competence: validated 
by the community of peers

Consensually validated knowledge: rests 
on rational, scientific grounds

Judgment and advice: oriented toward a 
set of substantive values

* P. Starr, The Social Transformation of American Medicine: 
BasicBooks, 1982.
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Development of a ProfessionDevelopment of a Profession

Initial 
professional 
education

Skills 
Development

One or both

Full 
Professional 

Status

Certification Licensing

Accreditation

Professional 
development

Code of 
ethics

Professional 
societies

Adapted from Steve 
McConnell, After the 
Gold Rush, Microsoft 
Press, 1999, p. 93
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Project ObjectivesProject Objectives

Characterize the contents of the 
Software Engineering Body of 
Knowledge

Provide a topical access to the 
Software Engineering Body of 
Knowledge

Promote a consistent view of software 
engineering worldwide
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Project ObjectivesProject Objectives
Clarify the place of, and set the 
boundary of, software engineering with 
respect to other disciplines (computer 
science, project management, computer 
engineering, mathematics, etc.)

Provide a foundation for curriculum 
development and individual certification 
and licensing material
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Intended AudienceIntended Audience

Public and private organizations

Practicing software engineers

Makers of public policy

Professional societies

Software engineering students

Educators and trainers
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What Was Out of Scope?What Was Out of Scope?

Not a curriculum development effort!

Not an all-inclusive description of the 
sum of knowledge in the field

Not all categories of knowledge
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Categories of Knowledge Categories of Knowledge 
in the SWEBOKin the SWEBOK

Generally
Accepted

Advanced

S
p

ec
ia

liz
ed

and
Research

Target of the 
SWEBOK Guide

«Applicable to most projects, 
most of the time, and 
widespread consensus about 
their value and usefulness»

Project Management 
Institute - PMI

North American Bachelor’s degree  + 4 years of experience
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Maths

Applicatio
n domain 

knowledge
Advanced 

SE 
Knowledge

Guide to the
SWEBOK

C.S.

...

Knowledge 
of a 

Software 
Engineer 

Specialize
d SE 

Knowledge



15

Deliverables:Deliverables:

Consensus on a list of Knowledge 
Areas

Consensus on a list of topics and 
relevant reference materials for each 
Knowledge Area

Consensus on a list of Related 
Disciplines
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Knowledge Areas and Knowledge Areas and 
Related DisciplinesRelated Disciplines

Software Requirements

Software Design

Software Construction

Software Testing

Software Maintenance

Software Configuration Management

Software Eng. Management

Software Eng. Tools & Methods

Software Engineering Process

Software Quality

• Computer Engineering 

• Computer Science

• Mathematics

• Project Management

• Management

• Quality Management 

• Software Ergonomics

• Systems Engineering

Related Disciplines
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Knowledge Area DescriptionKnowledge Area Description
Classification 

of Topics
Matrix of Topics 

& References
References

Topic 
Descriptions

Classification 
by Vincenti’s

Taxonomy

Classification 
by Bloom’s 
Taxonomy

References 
to Related 
Disciplines

Not implemented in Trial Version
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Guide to the Software Engineering Body of Knowledge
2004 Version

Software
Construction

Software
Maintenance

Software Testing

Basic Concepts

of Construction

Managing
Construction

Software
Maintenance

Fundamentals

Key Issues in
Software

Maintenance

Techniques for
Maintenance

Sofware
Testing

Fundamentals

Test Levels

Test Techniques

Test Related
Measures

Test
Process

Software Design

Software Design
Fundamentals

Key Issues in
Software Design

Software Structure
and Architecture

Software Design
Quality Analysis
and Evaluation

Software Design
Notations

Software
Requirements

Software
Requirements
Fundamentals

Requirements
Process

Requirements
Elicitation

Requirements
Specification

Requirements
Validation

Requirements
Analysis

Software Design
Strategies and

Methods

Practical
Considerations

Practical
Considerations

Maintenance
Process
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Related
Disciplines

Computer
Science

Management

Mathematics

Project
management

Quality
management

Software
Ergonomics

Systems
engineering

Closure

Process
Assessment

Software Design Tools

Guide to the Software Engineering Body of Knowledge

(2004 Version)

Software
Configuration
Management

Software
Engineering Tools

and Methods

Software
Engineering

Process
Software Quality

Software
Configuration
Management
Fundamentals

Keys
Issues in

SCM

Software
Configuration

Control

Software
Configuration

Status Accounting

Software
Configuration

Auditing

Software Release
Management and

Delivery Software Methods

Software Tools
Process

Implementation
and Change

Process and
Product

Measurement

Software Quality
Fundamentals

Software Quality
Management

Processes

Heuristic Methods

Formal Methods

Prototyping Methods

Software Requirements
Tools

Software Testing Tools

Software Maintenance
Tools

Software Engineering
Process Tools

Process
Definition

Practical
Considerations

Software Construction
Tools

Software Quality Tools

Software Configuration
Management Tools

Software Engineering
Management Tools

Infrastructure Support
Tools

Miscellaneous Tool
Issues

Miscellaneous Method
Issues

Software
Engineering
Management

Initiation and
Scope

Definition

Software
Project

Planning

Software Project
Enactment

Review and
Evaluation

SW Engineering
Measurement

Computer
Engineering

20
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Software Design

1. Software Design
Fundamentals

2. Key Issues in
Software Design

3. Software Structure
and  Architecture

5. Software
Design Notations

6. Software Design
Strategies and

Methods

General design
concepts

Concurrency

The context of
software design

Enabling techniques

The software design
process

Control and handling
of events

Architectural
structures and

viewpoints

Structural
descriptions
(static view)

General Strategies

Distribution of
components

Interaction and
presentation

Error and exception
handline and fault

tolerance

Data persistence

Design patterns
(microarchitectural

patterns)

Architectural styles
(macroarchitectural

patterns)

Families of programs
and frameworks

Behavior descriptions
(dynamic view)

Object-oriented
design

Function-oriented
(structured) design

Data-structrure
centered design

4. Software Design
Quality Analysis and

Evaluation

Quality attributes

Measures

Quality analysis and
evaluation techniques

Other methods

Figure 1  Breakdown of topics for the Software Design KA

Component-based
design (CBD)
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Reduction of Complexity

Software Construction

Basic Concepts
of Construction

Managing
Construction

Constructing for
Validation

Anticipation of Change

Role of Standards in
Construction

Construction Languages

Coding

Practical
Considerations

Construction Quality

Construction Testing

Integration

Construction Tools

Construction Methods

Construction
Measurement

Construction Planning

Construction design

 

 

Figure 1. Breakdown of topics for the Software Construction KA. 



23

Software Testing

1. Software
Testing

Fundamentals
2. Test Levels

3. Test
Techniques

4. Test Related
Measures

5.  Test Process

 Testing-Related
Terminology

Keys Issues

Relationships of
Testing to Other

Activities

The Target of the
Test

Objectives of
Testing

Based on tester's intuition
and experience

Specification-
based

Evaluation of the
Program Under

Test

Evaluation of the
Tests Performed

Management
Concerns

Test Activities

Code-based

Usage-based

Fault-based

Based on nature
of application

Selecting and
Combining
Techniques
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Software Maintenance

Fund amentals
Key Issu es in

Software
Main tenance

Main tenance
Process

Techn iques for
Maintenance

Definitions and
Term inology

Nature of
Maintenance

Need for M aintenance

Majority of
Maintenance Costs

Evolution of Soffware

Categories of

Maintenance

Technical

Managem ent

Maintenance C ost and
Maintenance C ost
Estim ation

Software Maintenance
Measurement

M aintenance P rocess
M odels

M aintenance Activities

P rogram Com prehension

R e-engineering

R everse Engineering

Im pact Analysis



25

Software Configuration Management

3. Software
Configuration

Control

4. Software
Configuration

Status
Accounting

5. Software
Configuration

Auditing

6. Software
Release

Management
and Delivery

In-Process
Audits of SCM

Requesting,
Evaluating and

Approving
Software
Changes
Software

Configuration
Control Board

Software Change
Request Process

Implementing
Software
Changes

Deviations and
Waivers

Software
Configuration

Status
Information

Software
Configuration

Status
Reporting

Software
Functional

Configuration
Audit

Software
Physical

Configuration
Audit

In-Process
Audits of a
Software
Baseline

Software
Building

Software
Release

Management

1. Software
Configuration
Management
Fundamentals

Identifying
Items to be
Controlled

Software
Configuration

Software
Configuration

Items
Software

Configuration
Item

Relationships

Software
Versions

Baseline

Acquiring
Software

Configuration
Items

Software
Library

2. Keys Issues
in SCM

Organizational
Context for

SCM

Constraints and
Guidance for

SCM

Planning for
SCM

Software
Configuration
Management

Plan

SCM
Organization and
Responsibilities

SCM Resources
and Schedules

Tool Selection
and

Implementation

Vendor/
Subcontractor

Control

Interface Control

Surveillance of
Software

Configuration
Management

SCM Measures
and

Measurement
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Process Planning

Determine
Deliverables

Effort, Schedule
and Cost
Estimation

Resource
Allocation

Risk Management

Quality
Management

Plan Management

Software Engineering
Management

Initiation and
Scope Definition

Determination
and Negotiation
of Requirements

Feasibility
Analysis

Process for
Requirements
Review/Revision

Software Project
Enactment

Implementation
of Plans

Supplier Contract
Management

Implementation
of Measurement
Process

Monitor Process

Control Process

Reporting

Review and
Evaluation

Determining
Satisfaction of
Requirements

Reviewing and
Evaluating
Performance

Closure

Determining
Closure

Closure
Activities

SW Engineering
Measurement

Establish and Sustain
Measurement
Commitment

Plan the

Measurement
Process

Perform the
Measurement
Process

Evaluate
Measurement

Software Project
Planning
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Software Engineering
Process

Process
Implementation

and Change
Process

Definition
Process

Assessment

Process Infrastructure

Activities

Models for Process
Implementation and

Change

Practical Considerations

Life Cycle Models

Software Life Cycle
Processes

Notations for
Process Definitions

Process Adaptation

Automation

Process Assessment
Models

Process Assessment
Methods

Process and
Product

Measurements

Process Measurement

Software Products
Measurement

Quality of Measurement
Results

Software Information
Models

Process Measurement
Techniques
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Software Software 
EngineeringEngineering
Tools and Tools and 

MethodsMethods

Software Engineering Tools and Methods

I. Software Tools II. Software Methods

Software Requirements
Tools

Heuristic Methods

Software Design Tools

Software Construction
Tools

Requirements modeling
Traceability

Program editors
Compilers
Interpreters

Debuggers

Software Testing Tools

Test generators
Test execution frameworks

Test evaluation
Test management

Performance analysis

Software Maintenance
Tools

Comprehension

Re-engineering

Software Engineering
Process Tools
Process modeling

Process management
Integrated CASE environments

Process-centered software
engineering environments

Inspection

Software Quality Tools

Static analysis

Software Configuration
Management Tools

Defect, enhancement, issue and

problem tracking

Version managment
Release and build

Software Engineering
Management Tools

Project planning and tracking
Risk management

Measurement

Infrastructure Support
Tools

Miscellaneous Tools
Issues

Formal Methods

Interpersonal communication
Information retrieval

System administrative and
support

Tool integration techniques
Meta tools

Tool evaluation

Structured methods

Data-oriented methods

Object-oriented methods

Domain specific methods

Specification languages

Refinement

Verification

Prototyping Methods

Miscellaneous Method
Issues

Styles

Prototyping target

Evaluation techniques

Method evaluation
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Software Engineering
Culture and Ethics

Value and Costs
of Quality

Quality Improvement

Verification and
Validation

Software Quality
Assurance

Software Quality

Software Quality
Fundamentals

Software Quality
Management

Processes

Practical
Considerations

Models and
Quality
Characteristics

Reviews and
Audits

Application Quality
Requirements

Defect
Characterization

Software Quality
Measurement

Software Quality
Management
Techniques
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Applications of the GuideApplications of the Guide

Industry & Government
Career planning

Construx

Inter-company benchmarking
Hiring

Job and role descriptions
Bombardier Transportation

Policy making
Turkish Industry Survey, Alberta Software Testing 
Survey
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Applications of the GuideApplications of the Guide

Professional development

Security Industry Automation Corporation

SAP, Boeing Australia

http://www.software-kompetenz.de
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Applications of the GuideApplications of the Guide

Education

Course Design/Assessment: 

École de technologie supérieure

Program Design/Assessment:

CRISTEL project

National Technological University

Monash University – see 
http://www.csse.monash.edu.au/~doit/cgi-
bin/live/index.php.cgi
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Applications of the GuideApplications of the Guide

Licensing & Certification

IEEE CS CSDP

Ordre des ingénieurs du Québec
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Concluding RemarksConcluding Remarks

Consensus on the core body of 
knowledge is key in all disciplines 
and pivotal for the evolution toward 
a professional status
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www.swebok.orgwww.swebok.org


