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

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



List of Knowledge Areas

© ®© ®© © ®© ®© © ®© 0 6

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



Presentation Objectives

® Give an overview of the emergience
process for this international
consensus on the “core body of
knowledge” of software engineering

® Present the development process used
to reach this consensus

® lllustrate some uses of the SWEBOK
Guide



Presentation Plan

® Project background

O)
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Project scope, objectives, audience and
development process

Contents of the Guide
Some uses of the Guide In organizations

Evolution of the Guide
Conclusion
Appendix: Breakdown of topics



What Is Software
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).”

* |EEE Standard Glossary of Software Engineering
Terminology, 1990.



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 Profession

Initial
professional
education [ Accreditation
Skills TS .
Development ] Professional
,,,,,, societies
Oneor both | __---—=" "
) Professional b/
Certification| | Licensing /
- development | /
/ Adapted from Steve
Full Code of McConnell, After the
I « ] Gold Rush, Microsoft
Proéfzf;(;nal ethics Press, 1999, p. 93
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Presentation Plan

® Project background

® Project scope, objectives, audience
and development process

® Contents of the Guide

® How can you leverage the Guide within your
organization?

® Evolution of the Guide
® Conclusion
® Breakdown of topics
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Project 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 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 Audience
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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?

® Not a curriculum development effort!

® Not an all-inclusive description of the

sum of knowledge In the fielc

® Not all categories of knowled

ge
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Categories of Knowledge
In the SWEBOK

Generally Target of the
Accepted

SWEBOK Guide

Advanced «Applicable to most projects,

most of the time, and
and widespread consensus about
their value and usefulness»
ResearCh Project Management
Institute - PMI

Specialized

® North American Bachelor’ s degree + 4 years of experience
17
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Three Underlying Principles
of the Project

® Transparency: the development process is
itself published and fully documented

® Consensus-building: the development
process Is designed to build, over time,
consensus in industry, among professional
societies and standards-setting bodies and
In academia

® Avalilable free on the web

19



Project Team

® Editorial Team of the Guide
® Industrial Advisory Board

® Associate Editors of the Knowledge
Areas

® Reviewers

20



Roles of the Industrial
Advisory Board

O

Provide input to ensure relevance to
various audiences

Review and approve strategy and
deliverables

Oversee development process

Assist in promoting the Guide to the
Software Engineering Body of Knowledge

Lend credibility to the project
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Formal resolutions

O

O)

Industrial Advisory Board (2001)

IEEE CS Board of Governors (2001)

*» "The Board of Governors of the IEEE Computer
Society accepts the Guide to the Software
Engineering Body of Knowledge (Trial Version)
as fulfilling its development requirements and is
ready for field trials for a period of two years*

IEEE CS Board of Governors (Feb. 2004)
¢ Officially approved the 2004 Version

ISO Technical Report 19759 (upcoming)
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A Three-Phase Approach for

Straw Man
Phase

1998

Developing the

I Stone Man Phase e

1999

Guide

Iron Man Phase
(Sub-phase 1)

N

2000

Trial
Version

2001 2002

Iron Man

Phase
(Sub-
phase 2)

2004
Version
23




Undergrad.
SE curricula

Process - Strawman

Graduate
Admission
Criteria

Graduate SE
Curricula

SE Textbooks

Body of SE
Standards
Preliminary J L
list of related
disciplines _
List of
related
disciplines
Prel. list of SE Proposed SE
Knowledge _> Knowledge
Areas Areas
ISO/IEC Proposed
12207 related
disciplines
and SE KAs

I

Must be discussed in
general SE textbooks

Must be specifically
adapted to SE 24



Stoneman- Trial Version Review Process

Limited number of domain experts

Version 0.1

Review
Cycle 1

Selected users

Version 0.5

Review

Qle 2

Version 0.7

Community

Review
Cycle 3

Version 0.9

£0



Trial Version Review Process

® Transparency and consensus-building

» All intermediate versions of documents
are published and archived on
www.swebok.org

*» All comments are made public as well as
the identity of the reviewers

*» Detailed comment disposition reports are
produced for Review Cycle 2 and 3

26



%ﬁ- S W E B O K- Reviewers and Review Captains - Netscape

File Edit “ew Go Communicator Help

- 2 A I 2 <+ & &
Back Forward  Reload Home Search  Metscape Print Security =jie]e]
W Bookmarks A Metsite: [t/ fvmew. swehok.org /reviewers/ reviewresults htrml -| FI7 What's Related

Instant Message Internet [ Lookup 5 MNew&Cool eFoldersAdmin SWEBOK Results Guide tothe W Rewview Captain Untitled Dc

.

=

Stone Man Version 0.5

Review Results

Option 1
Choose one or more from the following lists:
[Choose a Knowledge Area =]
- - - Click here for
|Chooae a Review Viewpoint j responses that
: concern the f
[Choose a Question =] See Detailed Questionnaire ~ entire Guide &2

given Knowledge
Area

Search |

Option 2

View all responses for a reviewer:

[Choose a Reviewer =] |

Search |

Option 3
Enter the Unique Identifier of the Response:

Bl

= == \Document Done 5% E B 0 K- Reviewers and Review Captains - Netscaps| Sl 5P & N
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Comment Resolution

Guide to the SWEBOK - Stone Man Yersion 0.5 - Review Results Report - Netscape

File Edit Yiew Go Communicator Help

< = A 2 = @ = & @ N

Baclk EEvEre Reload Haorme Search MNetscape Frint Security =i

w# Bookmarks A Metsite: [http:/ v swebok. org/ reviewers f getreviewresults. html ~ | &7 What's Related

Instant Message Internet - Lookup £ MNew&Cool eFoldersAdmin SWEBOK Results Guide to the S Fewiew Captain Lintitled Dc

Guide to the SWEBOK - Stone Man Version 0.5 :I
Review Results Report

Knowledge Area: Software design
Review Viewpoint: Researchers

Question 1:
Do you find that the breakdowns of topics comply with the requirement of being sound and reasonable?

Unique Reviewer Response ldentifier: 280 Response Disposition: Mo disposition yet
Reviewer Response: Disposition Rationale:
Tes

Reviewers:
Du, Weichang | Marcos, Esperanza | Fodeiro lglesias, Javier

Unique Reviewer Response ldentifier: 281 Response Disposition: No disposition vet

Reviewer Response: Disposition Rationale:
The distinction between architectural and detailed design is traditional but perhaps
hecoming unmanageable as the size of a typical programisystem grows

Reviewers:

Sanden, Bo
Unique Reviewer Response ldentifier: 282 Response Disposition: Mo disposition yet
Reviewer Response: Disposition Rationale:
The inchisinn of structure chards under architectiral desinon sunnests that we are
= == |Document Done
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Data on reviewers
Trial Version

® Version 0,1: 33

® Version 0,5: 195

® Version 0,7: 378

s + ISO reviews from 5 countries
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Geographic Distribution of Reviewers
Trial Version
® USA: 55%
® Europe: 18%

** 90 reviewers from 25 countries
® Canada: 10%
® Australia: 5%
® Asia: 5%
® Latin America: 4%

30



Education level of reviewers
(Version 0,7)

3%
0
24% B Ph.D.

[ 1 Masters
B Bach
B Other

34%

39%
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Number of employees at
reviewer location (Version 0,7)

31%- F 37%

32%

[10-50
H 50-500

M Over 500
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Number of years of practical
experience (Version 0,7)

9%

32%

[J0-9
38%

B 20-29




A Three-Phase Approach for

Developing the Guide

Stone Man Phase

Experlm@ntatlo;n
| and Trial Usage

Iron Man Phase ‘ ..
(Sub-phase 1) Revision

Iron Man

Phase
(Sub-
phase 2)

|
2004

I Trial Version \
: : : Version

1998 ' 1999 = 2000 = 2001 2002 -
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Reviewers (2004 Version)

Registered reviewers: 573
Number of countries: 55
Number of comments: 1020

Number of reviewers
submitting comments: 124

Number of represented
countries: 21

Yearsin thefield

60

0-9 years

10-19 years
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Project Overview
Presentation Plan

® Project background

® Project scope, objectives, audience and
development process

® Contents of the Guide

® Uses of the Guide In organizations
® Evolution of the Guide

® Conclusion

® Appendix: Breakdown of topics

36



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

37
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Knowledge Areas and
Related 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

Related Disciplines

« Computer Engineering
« Computer Science

e Mathematics

* Project Management

e Management

o Quality Management
« Software Ergonomics
« Systems Engineering

38



Knowledge Area Description

Classification Matrix of Topics References
of Topics & References

I —— C—— s

I O OO e B = B E
Topic Classification Classification References
Descriptions by Vincenti’s by Bloom’s to Rgla}ted
Taxonomy Disciplines

Taxonomy _ o _
Not implemented in Trial Version

39
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Guide to the Software Engineerning Body of Knowledge

(2004 ersion)

Sofware Sofware Softnare Sotware Rl st
Configuration —  Enginesrng —  Enginesring — Engineering Tools — Softvware Cuality Disciplines
M anagement M anagement Process and M ethods
C ni?igﬂfgt?an Initition and Process

— Scope — . - Sotware Todls — |— Sofware Gualiy Computer
hanagement Diafirition Implem entation Fundame rials Enginesting
Fundamertals and Change Sotware Requiemert

Taok ] .
Software P Softweare Quality Com puter
Keys — Project - rocess Software Desin Took —| —  Management =i
lssuesin P lanning Definition P rocesses EIENCE
SCM Sotwane Corstraction ]
Took

—  Software Projed — Process Somware Terthg Toak - 4 P @dical Manacem ent

Software E nactment Azzas=ment Conziderations
Canfiguration Sotware Malte idnce |

Cortral . 4 Taok
—  Process an SotMare Engliee dig :
| Revieww and Product Rrocess Took | Mathematics
Ewaluation 1] t
Su:uﬂmarg FasdIEmen Sothan Cnalty Took —
Canfiguration Froject
Status Accountin Sotwan CoxngrEton
J Maiagme it Took | manzgem ent
- Closure Sotware Exgheemy |

Software
Configuration
Apditing

Softvare Release
Management and
Delivery

S Engineering
M ea surem ent

Marageme it Too k
Iy T cin e SApport
Took

Miscel@reons Tool
lgznes

L Sottware Methods

He arket: Methodz

Fommal Me thids

Proyplg Methods

MEcEIGneons Method
lEznes

Quality
managem ent

Software
Ergonomics

Systems
engineering
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software

Requirements
Software . . . . . .
Req uirements Requirements Requirements Requirements Req uirements Requirements Practical
Fundamentals Process Elicitation Analysie Specification Validation Consil eration
Definition of Reairem ents B e Syatetm Reouirements Iterative Hature
Software Process hodels Sl:fxrces equj..remttnts Drefinition Rexqriews of R eqpuit e ents
Recuit em erd Classification Diomament Process
Product and S Syatetns
> tal Ch

Frocess Process & ctors $E$n$5 MD:;:;? Reguirem ents Prototyping M;ilge ment
Fequitemetts 4 e Specification &
Functional and Bt cl.ute chrel Softwate .

. Process Support Design and . Ilodel Requirements
H o-functi onal ; Requiremerts ol )
F et et etits an I'u'Ianagem etit Re quuret etits Specificatiun Validat on Attritmites

Eal 2llocation

Emergent Process Quality Fequirem ents Acceptance Reguirements
Propertties and Im provem ent Megotiation Testa Tracing
Cuartifiable Lleasuting
Fequitemerts Requirements
System
Recuirements
atud 3 oftarare
Recuirements
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Summary of changes
In 2004 Version

Standardization of the contents of the chapters in terms of
table of contents, topic breakdown, terminology, reference
citations and writing style

Structural improvements in the breakdown of topics:

/

«» Software Construction,

R/

% Software Engineering Management,
% Software Quality,

/7

% Software Engineering Process
Better representation of text in topic breakdown :

/

% Software Requirements,

\/
*

% Software Testing,

R/

s  Software Maintenance

43



Summary of changes
In 2004 Version

New chapter on Related Disciplines (instead
of an appendix)

Better representation of standards in
chapters and a new Appendix devoted to
standards

Updating of reference material
Handling of trial usage feedback
Handling of reviewer comments
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Presentation Plan

®© ©
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Project background

Project scope, objectives, audience and
development process

Contents of the Guide

Uses of the Guide in organizations

Evolution of the Guide
Conclusion
Appendix: Breakdown of topics
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Applications of the Guide

® Industry & Government
¢ Career planning

» Construx
s Inter-company benchmarking
» Hiring
» Job and role descriptions

» Bombardier Transportation
» Policy making

» Turkish Industry Survey, Alberta Software Testing
Survey

<

L)

L)

<

L)

)

4

1)

L)

4

L)

L)
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Applications of the Guide

® Professional development
¢ Security Industry Automation Corporation
» SAP, Boeing Australia

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

® Education

¢ Course Design/Assessment:

>

Ecole 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.cqgi
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Applications of the Guide

® Licensing & Certification
“ |[EEE CS CSDP
¢ Ordre des ingénieurs du Québec
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Presentation Plan

® Project background

® Project scope, objectives, audience and
development process

® Contents of the Guide
® Uses of the Guide in organizations

® Evolution of the Guide

® Conclusion
® Appendix: Breakdown of topics
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Evolution of the Guide

Copyright belongs to the IEEE
s They must decidethe evolution of the Guide

Transition to self-supporting, volunteer-led
process—i.e. self-funded.

Coordination with related projects (internal and
external)

Time-boxed block updates
Involvement with stakeholder groups
Openness and transparency
Technical excellence
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Presentation Plan

® Project background

® Project scope, objectives, audience and
development process

® Contents of the Guide

® How you can leverage the Guide within your
organization

® Evolution of the Guide

® Conclusion
® Appendix: Breakdown of topics
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Concluding Remarks

® Consensus on the core body of
knowledge Is key in all disciplines
and pivotal for the evolution toward
a professional status

53
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Project background

Project scope, objectives, audience and
development process

Contents of the Guide

How you can leverage the Guide within your
organization

Evolution of the Guide
Conclusion

® Appendix: Breakdown of topics
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Guide to the Software Engineerning Body of Knowledge

(2004 ersion)
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software

Requirements
Software . . . . . .
Req uirements Requirements Requirements Requirements Req uirements Requirements Practical
Fundamentals Process Elicitation Analysie Specification Validation Consil eration
Definition of Reairem ents B e Syatetm Reouirements Iterative Hature
Software Process hodels Sl:fxrces equj..remttnts Drefinition Rexqriews of R eqpuit e ents
Recuit em erd Classification Diomament Process
Product and S Syatetns
> tal Ch

Frocess Process & ctors $E$n$5 MD:;:;? Reguirem ents Prototyping M;ilge ment
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H o-functi onal ; Requiremerts ol )
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Software Design

v

1. Software Design
Fundamentals

General design
concepts

The context of
software design

The software design

g process

—» Enabling techniques

v

v

v

2. Key Issuesin
Software Design

3. Software Structure
and Architecture

4. Software Design
— Quality Analysis and
Evauation

—»  Concurrency

Control and handling
of events

Distribution of

> components

Error and exception
—» handline and fault
tolerance

Interaction and
presentation

L Data persistence

Architectural

—»  structures and
viewnnints

Architectural styles
—» (macroarchitectural
patterns)

vesign parerns
—» (microarchitectural
patterns)

Families of programs

- and frameworks

9 Quality attributes

Quality analysis and
evaluation techniques

Ly Measures

v

5. Software
Design Notations

——  Strategiesand

Structural
- descriptions
(static view)

Behavior descriptions

> (dynamic view)

Figure 1 Breakdown of topics for the Software Design KA

v

6. Software Design

Methods

—» General Strategies

Function-oriented
(structured) design

Object-oriented

> design
Data-structrure
™ centered design
Component-based
design (CBD)

Ly Other methods
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Softwar e Construction

Basic Concepts
of Construction

» Reduction of Complexity

» Anticipation of Change

N Constructing for
Validation

Role of Standardsin
Construction

» Construction Languages

Managing

Construction

— Construction Methods

— Construction Planning

Construction
M easurement

Practical
Consider ations

-+ Construction design
-~ Coding

- Construction Testing
> Construction Quality

> Integration

» Construction Tools

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

| | P | |
1. Software
— Teding — 2 Test Levds Te?:h-:uea |4 'K/Iest Re;lated | & TetPr
Fundamentals ques easures OCESS
> T_t;:trirrrl]?r-gelated , TheTagetof the Based on tester's intuition Eveludtion of the ,  Management
v Tes > and experience -  Program Under Concams
Tet
KeysIsues Objectivesof I
e Testing , Speaficaion- |, Evauation of the > Tegt Activities
based Tests Performed
Relaionghips of
» Teding to Other
Activities —  Code-based

Fault-bas=d

5 Usagebasd

Based on nature
of application

Sdecting and
—>  Combining
Techniques
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Software Maintenance

Fundamentals

Definitions and
Terminology

Nature of
Maintenance

—» Need for Maintenance

Majority of
M aintenance Costs

—» Evolution of Soffware

Categories of
Maintenance

Key Issuesin

Software
Maintenance

M aintenance

—¥» Technical

—» Management

Maintenance Cost and
—» M aintenance Cost

Estimation

Software Maintenance

M easurement

Process

Maintenance Process

> Models

3 Maintenance Activities

Techniques for
Maintenance

—» Program Comprehension

—» Re-engineering

—» Reverse Engineering

L3 Impact Analysis
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Softwar e Configuration Management

1. Software
Configuration | 2.KeyslIssues
Management in SCM
Fundamentals
Identifying Organizational
Itemsto be Context for
Controlled SCM
Software Constraints and
Configuration l» Guidance for
Software SCM
Configuration Planning for
Items SCM
Software
Configuration SCM
Item Organization and <
Relationships Responsibilities
Software SCM Resources -
Versions and Schedules
Baseline Tool Selection
. and «
Asi)c]!tl:,lvgrng Implementation
Configuration Vendor/
Items Subcontractor
Control
Software
Library Interface Control <
Software
Configuration
Management
Plan
¥ Surveillance of
Software
Configuration
Management
SCM Measures
and -«
Measurement
In-Process
Audits of SCM «

Deviations and
Waivers

3. Software 4 S.Oftwalje B. Software 6. Software
— Configuration —{ Configuration — Confi ti — Release
iguration
Control Status_ Audltlng I\/Ianagement
Accounting and Delivery
Requesting, Software Software Software
Evauating and 1, Configuration 1y Functional ™ Building
Approving | Status Configuration
Software Information Audit Software
Changes Software Software > M ;d e:iemt
. S‘f’_ﬁwar f_ Configuration Physical 0
Conirdl Board | Status Gonflguration
Reporting Audit
Software Change In-Process
Request Process Audits of a
Implementing Softwlare
#»  Software Baseline
Changes

63



Softwar e Engineering

M anagement
| Initiationand | | SoftwareProject | | SoftwareProject | | Review and | Closure | SW Engineering
Scope Definition Planning Enactment Evaluation M easur ement
Determination . Determining - Establish and Sustain
—» and Negotiation 3 Process Planning Implementation —» Satisfaction of > Determining —» Measurement
4 of Plans ) Closure .
of Reguirements Requirements Commitment
_ . : Reviewing and Plan the
Z?;SI bility D:lt_erm;;:a I\SAUIOD| ier Cotntract L5 Evaluating Closure L» Measurement
ysis Deliverables anagemen Performance Activities Process
Process for Effort, Schedule Implementation Perform the
—>» Reguirements —>»and Cost —>» of Measurement —» Measurement
Review/Revision Estimation Process Process
Resource . Evaluate
Allocation > Monitor Process Measurement

—» Risk Management

L5 Quality
Management

L» Plan Management

—» Control Process

—» Reporting
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Softwar e Engineering
Process
Process Process and
Implementation Process Process
and Change Definition Assessment | Product
g M easur ements
—p Process Infrastructure —> Life Cycle Models —> Eggis Assessment —p» Process Measurement
I Software Life Cycle Process Assessment Software Products
—> Activities Processes - Methods Measurement
Modéd s for Process _ .
|mplementation and Notations for Quality of Measurement
—> I — Process Definitions — Reaults

Change

—» Practicd Congderations

— Process Adaptation

L Automation

Software Information
> Models

Process M easurement

Techniques
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Software
Engineering
Tools and
Methods

Softwar e Engineering Tools and Methods

|. Software Tools

>

.

Software Requirements
Tools
Requirements modeling
Traceability

Software Design Tools

Software Construction __

Tools
Program editors
Compilers
Interpreters
Debuggers

Software Testing Tools

Testgenerators
Test execution frameworks
Test evaluation
Test management
Performance analysis
Software Maintenance

Tools

Comprehension
Re-engineering
Software Engineering
Process Tools
Process modeling
Process management
Integrated CA SE environments
Process-centered software
engineering environments
Software Quality Tools
Inspection
Staticanalysis
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
Interpersonal communication

Informationretrieval
System administrative and
support
Miscellaneous Tools
|ssues
Tool integration techniques
Metatools
Tool evauation

AAb44 | 4 444

L4
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I1. Software Methods

>

Heuristic Methods
Structured methods
Data-oriented methods
Object-oriented methods
Domain specific methods

Formal Methods
Specification languages
Refinement
Verification
Prototyping Methods
Styles

Prototyping target
Evaluation techniques

Miscellaneous Method
Issues

Method evaluation

L4 | 444

A4

J
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Softwar e Quality

Softwar e Quality

Fundamentals

Software Engineering
Culture and Ethics

Vaue and Costs
of Quality

Models and
Quality
Characteristics

—

—»Quality Improvement

Softwar e Quality

M anagement
Processes

Software Quality
Assurance

Verification and
Validation

Reviews and
Audits

Practical
Considerations

Requirements

Defect
Characterization

Software Quality
_» Management
Techniques

Software Quality
M easurement

Application Quality
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