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Towards a Body of Knowledge

Research and 

practice

Islands of 

Knowledge

Body of 

Knowledge

Every profession is based on a body of  knowledge (BOK), 

which is a collection of knowledge items or areas generally 
agreed to be essential to understanding a particular subject. 
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Knowledge Area

Topic Topic

Reference 
Material

Body of Knowledge Skills
Competencie

s
Jobs / Roles

SWEBOK

Certified Software Professional program

SWECOMEITBOK

Learning courses
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Guide to the Software Engineering Body of Knowledge (SWEBOK)
https://www.computer.org/education/bodies-of-knowledge/software-engineering

• IEEE Computer Society has established and continuously 
evolved the SWEBOK Guide since 1990s.

• Guiding researchers and practitioners to identify and have 
common understanding on “generally-accepted-
knowledge” in software engineering

• Foundations for certifications and educational curriculum

H. Washizaki, eds., “Guide to the Software Engineering Body of Knowledge (SWEBOK Guide), Version 4.0a,” IEEE Computer Society, 2025 3
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History of SWEBOK Guide [Washizaki+ 26]

• ‘90s: Initiation

• ‘01: Trial v1
• Led by A. Abran and J. Moore
• Soliciting community-wide comments
• Certified Software Development 

Professional (CSDP), aligned with 
ISO/IEC 24773:2008

• ’04: V2
• Led by A. Abran and J. W. Moore
• Advancing the professionalization
• Adopted extensively in university 

curricula, industrial training, and 
accreditation activities

• Adopted as ISO/IEC TR 19759:2005
• Certified Software Development 

Associate (CSDA) 

• 14: V3
• Led by P. Bourque and R. E. Fairley

• Modernizing the guide, adding new areas: 
economics, professional practice, and 
foundations

• Adopted as ISO/IEC TR 19759:2015

• ASD (Associate Software Developer), PSD 
(Professional Software Developer), PSEM 
(Professional Software Engineering Master)

• ‘24: V4, ‘25: V4.0a
• Led by H. Washizaki

• Modernizing the guide (incl. AI and SE), 
integration of Agile/DevOps, adding new areas: 
architecture, operations, security

• Adopted as the reference BOK in ISO/IEC 24773-
4

• Certified Software Professional Level 1 and 2
4

H. Washizaki, et al.: History and Future of the SWEBOK Guide: Guide to the Software Engineering Body of Knowledge, COMPSAC 2026
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• Editor: Hironori Washizaki
• KA Editors: Steve Tockey, Rich Hilliard, Xin Peng, 

Steve Schwarm, Eda Marchetti, Said Daoudagh, 
Francis Bordeleau, Alain April, Ali Ouni, Alain April, 
Peter Leather, Maria Isabel Sánchez Segura, Bob 
Aiello, Kenneth E. Nidiffer, Juan Garbajosa, 
Hironori Washizaki, Akinori Ihara, Shinpei Ogata, 
Alain April, Steve Tockey, Steve Schwarm, 
Nobukazu Yoshioka, Seiji Munetoh, Katsuhisa 
Shintani, Eiji Hayashiguchi, Yatheendranath TJ, 
Annette Reilly

• Contributing Editors: Michelle Phon, Eric 
Berkowitz

• 15 Steering Committee Members
• 130+ Reviewers
• Many editors and contributors for previous 

editions



SWEBOK Guide evolution from V3 to V4
• Modern engineering, practice update, BOK grows and recently developed areas

Requirements

Design
Construction
Testing

Maintenance
Configuration Management
Engineering Management
Process
Models and Methods
Quality

Professional Practice
Economics
Computing Foundations
Mathematical Foundations
Engineering Foundations

Requirements
Architecture
Design
Construction
Testing
Operations
Maintenance
Configuration Management
Engineering Management
Process
Models and Methods
Quality
Security
Professional Practice
Economics
Computing Foundations
Mathematical Foundations
Engineering Foundations

V3 V4

Agile,  
DevOps

AI for 
SE, SE 
for AI

H. Washizaki, eds., “Guide to the Software Engineering Body of Knowledge (SWEBOK Guide), Version 4.0a,” IEEE Computer Society, 2025 6



Mainframe

70’s –

Early 80’s

Late 80’s -

Early 90’s

Late 90’s -

Early 00’s

Late 00’s -

Early 10’s

PC, 

Client & 

server

Internet

Ubiquitous 

computing

Late 10’s -

Early 20’s

IoT, 

Big data, 

AI

Structured 
programming

Waterfall

Formalization
Design
Program 
generation

Maturity
Management

Object-oriented
Req. eng.
Modeling
Verification
Reuse

Model-driven
Product-line
Global & open
Value-based
Systems eng.

Agile
Iterative & 
incremental

DevOps

Empirical
Data-driven
Continuous
SE and IoT
SE and AI

SWEBOK V1

SWEBOK V2

SWEBOK V3

SWEBOK V4
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Models & 
Methods

Economics

Professional

Architecture

Operations

Security

Agile & DevOps

Core Body of Knowledge

Gen/Agentic AI

Autonomous

Quantum

Continuum

SE and: 
GenAI
Agentic AI
Quantum
Sustainability
Autonomous
Continuum

AI-native 
DevOps
(AIOps)



Lessons learned and future of SWEBOK Guide 
[Washizaki+26]

Lessons learned

• Revision process is notoriously 
labor-intensive and slow -
averaging 10-year cycle

• While technology evolves 
rapidly, the core engineering 
principles and professional 
standards have remained 
relatively stable

• There should be a strategic 
shift to bridge the historical 
gap between the Guide and 
academic curricula

Towards V5, 2029!

• Timeboxed release schedule (e.g., every 
5 years), balancing discipline’s evolution 
pace with volunteer-led development

• Maintain a stable core Body of 
Knowledge to support long-term curricula 
and certification, 

• while living supplements evolve rapidly 
in response to emerging practices and 
risks

• Gen/Agentic AI
• SE for Responsible AI
• Sustainable SE
• Quantum SE

Core
BOK

8
H. Washizaki, et al.: History and Future of the SWEBOK Guide: Guide to the 

Software Engineering Body of Knowledge, COMPSAC 2026



Community building: SWEBOK Summit @ ICSE
• A premier industry-focused event, bringing together practitioners, researchers, and 

educators to collaborate, share experiences and challenges

• 1st SWEBOK Summit (Co-located with ICSE 2025, April 29, Ottawa)
• Industrial adoption, professional, Job, skills, standards, education, measurement, research software, 

sustainability, GenAI, quantum

• 2nd SWEBOK Summit (Co-located with ICSE 2026, April 18, Rio de Janeiro)
• Compliance, research software, Futuristic thinking, education, skills, security/quality/measurement, 

quantum, sustainability

• 3rd SWEBOK Summit (Co-located with ICSE 2027, April 25-May, Dublin)
• 5-page paper submission due: Nov 13th

• 1-page talk summary submission due: Jan 4th

• https://conf.researchr.org/home/icse-2027/swebok-2027
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Summit ‘25 Summit ‘26
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SWEBOK Guide v4.0a-Based
Professional Certifications

Steve Tockey (stevet@construx.com)
Principal Consultant, Construx Software
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Evolution …

Strawman
1999

200
0

200
5

2010 2015 202
0

202
5

Trial
2001

v2
200

4

v3
2014

v4.0
a

2025

SWEBOK Guide

Certifications

CSDP
2002

SWEBOK Guide -
CSDP Harmonization

2006

CSDP
Refresh
2008

CSDA
2008

CSDA
Refresh

2012

CSDP
Refresh

2014

ASD, PSD,
PSEM
2015

L1,
L2

202
6

CSDP = Certified Software Development Professional
CSDA = Certified Software Development Associate

ASD = Associate Software Developer
PSD = Professional Software Developer
PSEM = Professional Software Engineering Master

L1 = Certified Software Professional Level 1
L2 = Certified Software Professional Level 2
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Guide to the
Software Engineering Body of Knowledge (v4.0a)

Reference: [IEEE25]
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Knowledge Areas (KAs) 
1. Requirements
2. Architecture
3. Design
4. Construction
5. Testing
6. Operations
7. Maintenance
8. Configuration Management
9. Engineering Management

10. Engineering Process
11. Models and Methods
12. Quality
13. Security
14. Professional Practice 
15. Engineering Economics
16. Computing Foundations 
17. Mathematical Foundations 
18. Engineering Foundations
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SWEBOK Guide

Software Industry Benefits

• International, consensus-driven catalog of critical skills, knowledge
• Promotes globally consistent view of software engineering

• Clarifies place of, sets boundary with respect to, other computing disciplines

• Basis for education, certification, licensing, competency models, …
• Curriculum guidelines for software engineering degree programs

• IEEE CS Certified Software Professional Level 1, Level 2

• SWECOM

• SFIA

• …

13



SWEBOK Guide v4.0a-based Professional Certifications

Certified Software Professional Level 1

• Supersedes Associate Software Developer (ASD) certification

• Considered novice
• No eligibility requirements to sit for exam

• But strongly recommend 2+ years college education in SE, CS, or relevant field

• No relevant work experience needed

“An individual who has obtained Level 1 certification is expected to be capable of 
performing as an entry-level software developer who can join a multi-person 

team and contribute as long as they have appropriate technology stack 
knowledge and are given guidance by others on that team. For example, a 

software organization should be safe hiring someone into an entry-level software 
developer position if they have obtained Level 1 certification but not necessarily 

safe hiring someone who did not (or cannot) obtain it.”

14



SWEBOK Guide v4.0a-based Professional Certifications

Certified Software Professional Level 1 Exam

• 80 questions, 100 minutes
• Multiple choice and scenario-based questions

• Applied knowledge, logic

• Online, remotely proctored

• Results available immediately

8% 10% 12% 9% 4% 6% 4% 3% 4% 5% 6% 6% 3% 5% 7% 4% 4%

See: https://www.computer.org/product/education/software-professional-certification-level-1
15



SWEBOK Guide v4.0a-based Professional Certifications

Certified Software Professional Level 2

• Supersedes Professional Software Developer (PSD) certification

• Considered competent intermediate
• No eligibility requirements to sit for exam, but strongly recommend

• 4+ years college education in SE, CS, or relevant field
• 5+ years relevant work experience

“An individual who has obtained Level 2 certification is expected to be capable of 
successfully delivering non-trivial software (e.g., 3-6 months of effort) by themself 

and/or is able to be the technical lead on a small team (e.g., 4-6 developers) so 
long as that individual also has appropriate technology stack and domain 

knowledge. For example, an organization should be safe assigning significant 
software tasks to, or forming a small technical team around, someone who has 

obtained Level 2 certification but is not necessarily safe with someone who did not 
(or cannot) obtain it”

16



SWEBOK Guide v4.0a-based Professional Certifications

Certified Software Professional Level 2 Exam

• 180 questions, 210 minutes
• Multiple-choice, case studies, and design-based questions

• Deep analysis, system design, leadership decisions

• Online, remotely proctored

• Results available immediately

9% 5% 9% 9% 8% 5% 5% 4% 5% 5% 5% 7% 7% 4% 7% 3% 1% 2%

See: https://www.computer.org/product/education/software-professional-certification-level-2
17



SWEBOK Guide v4.0a-based Professional Certifications

Benefits to Individual of Professional Certification

• Expose, remedy professional skill, knowledge blind spots
• Become more effective at job

• Independently verify key skills, knowledge
• Increase credibility, marketability

• Demonstrate commitment to professionalism

• Sense of personal accomplishment

18



SWEBOK Guide v4.0a-based Professional Certifications

Benefits to Employer of Professional Certification

• Improve cost, schedule, quality, visibility of software projects
• Increase capability, capacity without increasing headcount

• Enhance recruiting
• Prefer employees, candidates with certification

• Offer incentives to employees to get certified?

• Interviewing: rate candidates against KAs

• Anti-recruiting: turn away lower quality candidates, bad cultural fits

• Boost retention
• Professionals want to work for organization that invests in its technical staff

19



Contact Information

• IEEE Computer Society may be contacted at

• Presenter may be contacted at
Steve Tockey
Principal Consultant
Construx Software
1100 Bellevue Way NE, Suite 8A – PMB13
Bellevue, WA    98004
Phone: +1-425-636-0100
Web: https://www.construx.com
Email: stevet@construx.com

Washington, DC USA Office
2001 L Street N.W., Suite 
700
Washington, DC 20036-4928
Phone: +1-202-371-0101
FAX: +1-202-728-9614
Email: help@computer.org

West Coast USA Office
10662 Los Vaqueros Circle
Los Alamitos, CA 90720-1314
Phone: +1-714-821-8380
FAX: +1-714-816-2121

20



Preliminary plan of SWEBOK Guide V5: 
Structure, process and content

Hironori Washizaki 1 

& SWEBOK Guide Editing Team

1 Waseda University
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SWEBOK Guide V5 preliminary plan

• We solicited suggestions and comments in advance from the SWEBOK KA 
editors, SWEBOK Summit speakers, CS certification team, and other experts. 

• The SWEBOK team has summarised them and made the following preliminary 
plan. 

1. Architecture
2. Knowledge coverage
3. Process for evolving the guide
4. Accessing and using the guide

22



……

1. Architecture (under review)

• Knowledge Areas (KA)
• Core body of knowledge
• Hierarchy: To be categorised into 3 or 4 

knowledge groups (KG)
• Knowledge Supplements (KS)

• Living/emerging content
• Connection: Referring core body of knowledge
• Types: 

• Emerging cohesive topics
• Emerging cross-cutting topics
• Application guidelines
• Case studies
• Learning paths and materials
• Others

KSKS

Guide V4

KA KA KA…

Guide V5

KG KG KGKG

KAKA KAKA

23



1. Design principles of core BOK (under review)
• Integration and relationships among KAs

• Hierarchical structure
• Explicit relationships among KAs for typical integrations (shown in Introduction or 

a KS)
• Conceptual coherence: One fact, one place
• Consistent design: Templates and editorial guideline

Requiremen
tsArchitectur
eDesign

Construction

Testing

Maintenance

Configuration 
management

Engineering 
management

Engineering 
operations

Engineering 
process

Engineering models 
and methods

Quality

Security

Engineering 
professional 

practice

Engineering 
economics

Computing 
foundations

Mathematical 
foundations

Engineering 
foundations

Lifecycle Management Practices Foundations

Alternative 
grouping: 

value 
provision
vs. cross-
cutting

24



• Knowledge areas
• Possibility of dividing “Quality KA” into “Product Quality” and 

“Process Quality” 
• Update of topics related to measurement (and others) [Arban+ 

25][Bourgeois +26]
• Consideration on being aligned with other standards/reference models 

(e.g, ISO/IEC 12207)

• Knowledge supplements, for example: 
• (1) Gen/Agentic AI-driven software development
• (2) Sustainability and software engineering
• (3) Research software
• (4) Software service engineering
• (5) Other potential topics

2. Knowledge coverage (under review)

25

A. Arban, et al.: Measurement Across SWEBOK KAs : Coverage Analysis and Suggestions for Improvements, SWEBOK Summit 2025

G. Bourgeois, et al.: Proposed LLM-Supported Harmonization of Security, Quality, and Measurement-Related Terminologies within SWEBOK, SWEBOK Summit 2026



2. ISO/IEC/IEEE 12207:2026
• Common framework for life cycle processes: Coverage based on Guide Table B.1

26
ISO/IEC/IEEE 12207:2026 Systems and software engineering — Software life cycle processes, https://www.iso.org/standard/90219.html

Agreemen
t Acquisition

Supply

Organisational 
project-enabling

Life cycle model 
management

Infrastructure 
management

Portfolio 
management

Human resource 
management

Knowledge 
management

Quality management

Technical 
management

Project planning

Project assessment 
and control

Decision 
management

Risk management

Information 
management

Configuration  
management

Technical

Business or mission 
analysis

Stakeholder needs 
and requirements 
definition

System 
requirements 
definitionSystem architecture 
definition

System analysis

Design 
definition

Measurement

Quality assurance Implementation

Integration

Verification

Transition

Validation

Maintenance

Operation

Disposal

https://www.iso.org/standard/90219.html


• Vibe-coding and coding agents
• Future of coding [CS Technology Predictions 26]
• 80% use GenAI regularly, with daily or near-daily usage common [Giray+ 

25]
• Coding-agent adoption around 22-29% of projects [Robbes+ 26]
• 90% used AI coding agents at work at least weekly and 68% daily 

[Bogdanov 26]
• Beyond vibe-coding

• Towards “FMware” [Hassan 25]
• AI-driven development: From planning to maintenance

2(1) Gen/Agentic AI-driven software development 

27

G. Gray, et al.: An Empirical Study of Generative AI Adoption in Software Engineering, arXiv:2512.23327, 2025
R. Robbes et al.: Agentic Much? Adoption of Coding Agents on GitHub, ACM TOSEM, 2026
M. Bogdanov: AI Coding Agents: Adoption Trends, JetBrains Research, 2026
A. E. Hassan: Evolving SWEBoK for the Foundation Model/LLM Era: Embracing FMware & Software Engineering 3.0, SWEBOK Summit 
2025



28
https://www.computer.org/resources/2026-tech-predictions

2(1) 

https://www.computer.org/resources/2026-tech-predictions
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2(1) AI-driven development (adopted from [Osmani ‘25] with simplification)

29

Addy Osmani, “Beyond Vibe Coding: From Coder to AI-Era Developer,” O’Reilly, 2025, https://beyond.addy.ie/

Coding

Build

Testing

Thinking

Analysis

Design

Planning

Staging and verification

Canaria and 

release

Static analysis

Code review

Measurement and evaluation

Commit

Inner loop

Submission 

loop

Outer loop

Design loop

Chatbot 
for SWEs

AI auto-triage

AI refactorings 
& maintenance

AI automated testing

AI code completion 
& intent-to-code

AI-assisted debug & 
auto-error-fixes

https://beyond.addy.ie/


G. A. García-Mireles, et al.: Sustainability in the Field of Software Engineering: A Tertiary Study, ACM TOSEM 2026

J. Porras: Integration of Sustainability into SWEBOK, SWEBOK Summit 2025

R. Chitchyan: On Embedding Sustainability in Software Engineering Curriculum, SWEBOK Summit 2026

B. Penzenstadler, et al.: SWEBOK Sustainability Talking Points, SWEBOK Summit 2026

• Sustainable SE [Garcia-Mireles+ 26]
• Art of defining and developing software products in a way so that impacts 

on sustainability that result and/or are expected to result from the software 
product over its whole lifecycle are continuously assessed, documented, 
and optimized

• Art of developing green and sustainable software with a green and 
sustainable software engineering process

• Integration of Sustainability into SWEBOK [Porras 25][Penzenstadler 
26]

• Sustainability and software engineering education [Chitchyan 26]

2(2) Sustainability and software engineering

30



F. Goth, et al.: Foundational Competencies and Responsibilities of a Research Software Engineer - Current State and 

Suggestions for Future Directions, arXiv:2311.11457, 2023

D. S. Katz, Research Software Engineering: A SWEBOK Specialism? SWEBOK Summit 2025

D. S. Katz, Introduction of Research Software & SWEBOK, SWEBOK Summit 2026

2(3) Research software

• Research software: Foundational algorithms, the software itself, as 
well as scripts and computational workflows that were created 
during the research process or for a research purpose, across all 
domains of research [Goth+ 23]

• Research software engineering (RSE) [Katz 25][Katz 26]

31



2(4) Software Service Engineering Body of Knowledge (SSEBOK) 

[Xu14] Xiaofei Xu, “Education and Knowledge-Body of Service Science and Engineering Program,” 
Computer Education, 1, 2014 32



2(4) Chinese Software Engineering Body of Knowledge (C-SWEBOK) 

[MoE19] China MoE, “University Teaching Steering Committee on Software Engineering. C-SWEBOK: 
The Chinese Software Engineering Body of Knowledge,” Higher Education Press, 2019 33



• SE for quantum software [Ali+ 25][Ali+ 26]
• SE for computing continuum (edge–cloud–HPC–IoT)
• SE for responsible AI/autonomous systems
• SE for physical/embodied AI
• (and others)

2(5) Other potential topics

34

S. Ali, et al.: Quantum Software Engineering: Future Trends in Software Engineering Body of Knowledge, SWEBOK Summit 2025

S. Ali, et al.: Positioning Quantum Software Engineering within the Software Engineering Body of Knowledge, SWEBOK Summit 2026



• Editorial governance
• Editorial board involving industrial subject matter experts with strong 

writing expertise
• Establishing the Consolidated List of References early
• Common terminology and reference policies before KA-level editing

• Near-continuous update and release
• Time-boxed major releases, e.g., every 5 years
• More frequent minor/point releases, particularly for knowledge 

supplements
• Managed content lifecycle

• Version control and change tracking
• Cross-KA consistency: Establish a cross-KA editorial board and systematic 

cross-KA review
• Maintain an explicit dependency/relationship model among KAs

• Coordinated ecosystem/version management
• Coordination with others: SWECOM (competency model), certification 

programs, curriculum models, …

3. Process for evolving the guide (under review)

35



• Multi-modal BOK
• PDF, book
• Videos
• Webinars
• (Accessible to AI agents)
• (Smartphone app)
• (Navigation tools)

• Towards “living” BOK
• User-community involvement
• Wiki, particularly for potential knowledge supplements
• GitHub
• Living knowledge supplements

4. Accessing and using the guide (under review)

36



Open discussion

Moderators: 
SWEBOK Guide Editing Team
(Hironori Washizaki, Steve Tocky, Peter Leather, and others)
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For the best experience, we 

recommend joining from a 

laptop or desktop. 

If the collaboration tool is difficult 

to use on a smaller screen, you 

can contribute via the Zoom chat 

instead.

Questions on the SWEBOK V5 

or other topics? 

Use the questions column on the 

board. We will answer as many 

as we can during the discussion 

and follow up on any 

unanswered questions. 

If you would like to provide more 

detailed suggestions or 

resources, you can send an 

email to swebok@computer.org.

SWEBOK Town Hall: Using our EasyRetro Board
https://bit.ly/4jgIsim

1. Choose a column. Add your idea under one of the columns.

There is a separate column for Questions. 
Choose the best fit. These are a guide, not a restriction. If your idea doesn't fit 

neatly, pick the closest one and we will sort it later.

2. Add one idea per card. Briefly describe why it matters. 
Adding your name to the board helps us follow up or clarify your suggestions. 
Use this button

Anonymous and named contributions will be considered in the same way. You 

can always contact us afterwards to identify your submission using  

swebok@computer.org

3. Join the discussion. 
As well as adding your own comment. You can comment on or react to other 

contributions. Please be respectful and constructive. 

4. Ask the editors.
Use the Questions column for questions about SWEBOK, certification or the V5 initiative.
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Upcoming schedule (under review)

• 2026 Oct: Online survey
• To solicit additional feedback from community

• 2026 Nov 13th: SWEBOK Summit paper submission due
• 2026 Dec: Hold the 2nd online town hall

• To introduce the revised plan to the community
• To receive comments on the revised plan from the community
• To receive requests on adding/deleting/updating knowledge areas and topics

• 2026 Dec - 2027 Jan: Online survey
• To solicit additional feedback from community

• 2027 Jan 4th: SWEBOK Summit talk summary submission due
• 2027 Apr: SWEBOK Summit

• To introduce of the refined plan to the community
• https://conf.researchr.org/home/icse-2027/swebok-2027

• 2027-2029 Drafting V5
• 2029 Release of V5
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