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RWG Charter
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Purpose

Advance: 

• Practices, education, and theory of needs and 

requirements development and management 

• Relationship of needs and requirements to other 
systems engineering activities.

Goal

Expand and promote the body of knowledge of 

needs and requirements and their benefits within 

the systems engineering community.

Scope

Activities relating to best practices throughout the 

product lifecycle including:

• Elicitation, Analysis, Allocation, Traceability

• Elaboration, Management, Integration
• Change Assessment and Management

• Expression, Verification, Validation 
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RWG is About…
• Improving the practice of systems 

engineering through excellence in needs 

and requirements definition and 

management across the lifecycle.

• Learning from experiences and sharing with 

the SE community.

• Questioning approaches that yield poor 

outcomes.

• Publishing guidance and continuing 

research into needs and requirements 

definition and management, including 

understanding the role of Needs, 
Requirements, Verification, and Validation 

across the lifecycle.
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RWG Leadership

• Chair: Lou Wheatcraft; Wheatland Consulting, LLC, USA 

• Co-Chair: Tami Katz; Ball Aerospace, USA

• Co-Chair: Mike Ryan; Capability Associates Pty Ltd, AU

• Co-Chair: Kevin Orr, Eaton, USA

• Co-Chair: Jeffery Williams, University of Alabama, Huntsville, USA

• Co-Chair: Katarzyna Kot, BA Coach, NL

• INCOSE Websites:

– https://www.incose.org/incose-member-resources/working-groups/process/requirements

– https://www.incose.org/inet/working-groups/requirements 

– https://www.youtube.com/channel/UCadgYaqKWDckenP2SU8-cPw

• 1144 followers on Viva Engage, one of INCOSE’s largest WG
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The RWG is comprised of members from industry and academia with a common purpose of 
improving the practice of systems engineering through improvement of Needs and Requirements 

definition and management across the system lifecycle.

Requirements Working Group

https://www.incose.org/incose-member-resources/working-groups/process/requirements
https://www.incose.org/inet/working-groups/requirements
https://www.youtube.com/channel/UCadgYaqKWDckenP2SU8-cPw/playlists


Jeffery L. Williams, Ph.D.

Dr. Williams  Dr. Williams is an Adjunct Professor of Systems Engineering at the
                      University of Alabama in Huntsville.

                      He retired from industry after almost 49 years with experience that 
                      spans Aerospace & Defense, Rail, and Commercial Aircraft 
                      Systems Development.  Dr. Williams has stood up SE organizations from
    scratch while maintaining ongoing development programs.  

Dr. Williams has experience in program management, functional (SE) management, 
engineering leadership rolls on major development programs and smaller supplier 
development programs.

Dr. Williams has BA and MA degrees in Mathematics from the University of West Florida 
and Ph.D. in Applied Science from Lyle School of Engineering at Southern Methodist 
University.

Dr. Williams has been an INCOSE member since 2002 and continues to be engaged.
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Katarzyna is an independent consultant in requirements engineering and business 
 analysis from Poland currently living and working in the Netherlands.
 

 Katarzyna studied Computer Science at the University of Technology in Gdansk, in Northern
 Poland.  She started her career 25 years ago as an embedded software designer at Philips
 Semiconductors.

 Early in her career she quickly discovered her true calling – defining and managing
 requirements. She has worked for high-tech companies in the Netherlands as a software
 designer, quality assurance engineer, software architect, and requirements engineer. 

Later, she worked for consulting companies, where she helped organizations enhance their requirements definition 
and management practices and delivered courses on requirements. She also worked on implementing requirements 
definition and management solutions and aligning them with the companies’ software engineering practices. 

In 2015, she became an independent consultant in requirements and business analysis. In her current role, she 
educates organizations on the importance of requirements and helps them define well-formed requirements based on 
industry best practices.

Katarzyna is passionate about sharing knowledge and inspiring others to excel in requirements. Together with like-
minded colleagues, in 2010, she help set up a Dutch chapter of the International Institute of Business Analysis (IIBA), 
where she was a Chapter Board Member till 2022. 

She has been part of the INCOSE community over the last several years, joining the INCOSE community in 2021 to 
be able to participate in the Requirements Working Group activities.

Katarzyna is very honored to be selected as a co-chair to be able to contribute to the purpose and goals of the RWG.

Katarzyna Kot
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• The RWG maintains an 
external website (no INCOSE 
membership needed to view)

• Information on upcoming 
meetings and in work 
activities is provided.

• Anyone interested in 
participating in requirement 
working group activities is 
welcome to view this site to 
stay informed and obtain links 
to content.
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INCOSE RWG External Website

Requirements Working Group

https://www.incose.org/communities/working-groups-initiatives/requirements 

https://www.incose.org/communities/working-groups-initiatives/requirements


• The RWG is using the 
“iNet” intranet sites for 
member only resources.

• Information on upcoming 
meetings and current 
activities are provided as 
well as additional, 
member-only content.

• IW2023 material and 
presentations will be 
provided on this platform.
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https://www.incose.org/inet/working-groups/requirements

INCOSE RWG Internal Website (iNet)
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https://www.incose.org/inet/working-groups/requirements


RWG Viva Engage (Yammer) Community

• The INCOSE organization has 
established Microsoft platforms for 
INCOSE member engagement.

• Upon obtaining the member login 
from the INCOSE CIO Barclay 
Brown, navigate to Viva Engage 
and join the Requirements WG 
Community.

• This platform enables more 
interactive announcements, 
questions, and discussions 
throughout the year!
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Access to Communities is through the Microsoft Teams App, 
Viva Engage App (iOS), or the online Microsoft Teams site.
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• RWG engages with the INCOSE community as 
well as the larger SE community through 
regular events centered around the topic of 
Needs and Requirements.

– Guest speakers on Requirements Topics

– RWG Exchange Cafés

• Open to INCOSE members and non-members.

• RWG members contribute ideas towards topics 
discussed.

• Attendees are encouraged to share their 
experiences and questions with the broader 
working group community.

• Recordings of these events are available on 
the INCOSE RWG YouTube Channel.
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RWG Outreach Events
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• INCOSE RWG YouTube channel 
has recordings of meetings and 
presentations to the broader SE 
community.

• Available to everyone to catch up 
on events and learn more about 
the RWG activities and products.

• Also exists to attract interest in 
joining INCOSE and the RWG 
and share experiences, lessons 
learned, best practices, wisdom, 
and ideas with all that engage in 
needs, requirements, verification, 
and validation activities. 
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https://www.youtube.com/channel/UCadgYaqKWDckenP2SU8-cPw/playlists 

INCOSE RWG YouTube Channel
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https://www.youtube.com/channel/UCadgYaqKWDckenP2SU8-cPw/playlists
https://www.youtube.com/channel/UCadgYaqKWDckenP2SU8-cPw/playlists


Guide to 
Writing 
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Needs and Requirements Manual

INCOSE Systems 
Engineering Handbook

SEBok

Other Domain 
Specific Guides

The RWG has developed a family of products and supported 

development of other INCOSE publications. 
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V1 Released V1 Released

RWG Inputs Provided

In Work

RWG Inputs In Work

V4 Released

V1.1 Released

RWG Product Tree

Original figure created by L. Wheatcraft.  Usage granted per the INCOSE Copyright Restrictions. All other rights reserved.
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Needs and Requirements Manual (NRM)

• The NRM (was NRVVLM) is the 
RWG flagship product, V1 released 
in January 2022

• V1.1 minor updates in May 2022 to 
shorten title, add subtitle, and align 
with other RWG products

• Content aligns with, and expands, 
the INCOSE SE Handbook version 
5 material.

Requirements Working Group



The RWG Guides Provide Practical 
Application of the NRM

15
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RWG Products are in the INCOSE Store!
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• RWG Products are available in the INCOSE Store!

• Free to INCOSE members

• All are encouraged to download and start using, feedback is welcome!
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How to Become Involved in RWG

• As a large working group, the RWG has 
been very active in virtual events as well 
as smaller product team efforts.

• Joining the RWG enables the members 
to learn about the products, provide an 
opportunity to contribute to product 
development, and participate in the RWG 
virtual events with other practitioners.

• Members can be very involved (product 
support), involved in our monthly 
meetings,  or minimally involved (view 
Viva Engage conversations or watch 
meeting recordings) -  the intention is to 
enable all levels of participation and 
interaction.
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Top right of 

Profile Page
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RWG IW2023 Activities
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RWG Awards Presented at IW2023
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RWG Award 

Presented at 

IW2024
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Guide to Writing Requirements

• The Guide to Writing Requirements 
(GtWR) has been a popular product 
from the RWG for many years.

• The Gold Standard for writing quality 
need and requirement statements.

• The RWG released V3.1 in May 2022 
update to align the GtWR with the NRM, 
GtNR, & GtVV.

• V4 was released in June 2023.
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”The INCOSE Guide To Writing requirements is 
referenced in the SYS.2 System Requirements Analysis 
process in Automotive SPICE 4.0. This is a major step 
forward for the automotive industry and will drive 
significant interest to INCOSE and especially the 
Requirements Working Group.” LinkedIn post 12/18/23



GtWR 
7-page Summary Sheet

22
(includes the matrices)
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• December: Reviewed papers for IS2024

• December: Exchange Café: “Ultimate Requirements Assessment Part 3”

• December: INCOSE Turkey Chapter mini event on requirements: “Guide to Writing Requirements 
V4.”

• November: Exchange Café: “Ultimate Requirements Assessment Part 2”

• October: Presentation to the INCOSE Finger Lakes Chapter: “Guide to Writing Requirements V4.”

• October: Exchange Café: “Ultimate Requirements Assessment Part 1”

• October: INCOSE Webinar 168: “Guide to Writing Requirements V4”.

• September: Exchange Café: Implementing the latest concepts of the latest version 4.0 of the INCOSE 
Guide to Writing Requirements (GtWR) v4.0

• August: Exchange Cafe: Applying AI to MBSE

• August: Lecture to SE graduate class at CSU: “Ultimate Requirements Assessment”.

• August: Presentation to Boeing INCOSE CAB Lunch and Learn: “Overview of the RWG and GtWR 
V4”

• August: Presentation to the Texas Gulf Coast Chapter – “Guide to Writing Requirements V4”.
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RWG 2023 Completed Events and Activities

Requirements Working Group

https://youtu.be/9L9Bcm2JG1I
https://youtu.be/9L9Bcm2JG1I
https://youtu.be/hJzvuK60YaE


• July: Presentation to the ChicagoLand Chapter – “Defining Needs and Requirements for 
Sustainable Systems”.

• July: INCOSE NTX Chapter Presentation: “Overview of the RWG”.

• July: RWG monthly meeting held at IS 2023

• July: Released the GtWR V4

• June: Exchange Cafe: “SE Quality Management WG and Requirements WG Interactions”

• May: Presentation to the ChicagoLand Chapter – “GtWR Rules for Writing Well-formed Needs and 
Requirements”.

• May:  Exchange Cafe: “Applying AI for Requirements Development”.

• April: Presentation to the ChicagoLand Chapter – “NRM Section 6 & 7 Design Input Requirements 
Definition”.

• April: ”Techniques to Keep Requirements Sets Comprehensible”.

• April: EMEA 2023 Presentation – “Defining Needs and Requirements for Sustainable Systems”

• March:  RWG monthly meeting Model-Based Structured Requirements in SysML

• February: ”RWG Exchange Cafe - Insights from IW2023”.

• January: RWG Meetings at IW2023  (see next slide)
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RWG 2023 Completed Events and Activities

Recordings of monthly meetings and presentations are 
available on the INCOSE RWG YouTube Channel

Requirements Working Group

https://youtu.be/RJSe1cJ_Vcw
https://youtu.be/RJSe1cJ_Vcw
https://youtu.be/RJSe1cJ_Vcw
https://youtu.be/Uy8W_lNLsUI
https://youtu.be/QCmfxXTOcs4
https://youtu.be/QCmfxXTOcs4
https://youtu.be/QCmfxXTOcs4
https://youtu.be/6oOI3H_Arb8?list=PLVfZ7HbxxzBXw8h1mx1uVBYJlfGQpXVhF
https://youtu.be/OyLMFQrXdgQ
https://youtu.be/OyLMFQrXdgQ
https://youtu.be/OyLMFQrXdgQ
https://www.youtube.com/watch?v=1I4SB1Qveas
https://youtu.be/CAGIkfk-WWs
https://youtu.be/RAYclUVD5IE?list=PLVfZ7HbxxzBVlGZddJkiB6E8nfODaM4_d
https://www.youtube.com/playlist?list=PLVfZ7HbxxzBWvxT1A_Z69i7R8tJILVoFS


Presentations given at IW 2023
Pre_IW2023 Event
• “Collaboration in Needs/Requirements Development” by Raymond Wolfgang

• “Configuration Management of Variants Across the Digital Thread”, by Henrik Mattfolk

• “Project Data Dictionaries: A choice piece to comply with the INCOSE Guide to Writing 

Requirements”, by Ilyes Yousfi

• “Standards and Regulations Compliance” by Lou Wheatcraft

• "Capabilities for Libraries of Requirements, Standards, and Regulations" by Cary Bryczek

• “Quantitative Aspects and Considerations with Requirements”, by Carlo Leardi

During RWG IW2023 Sessions

• “GtWR Introduction and Key Underlying Concepts” by Lou Wheatcraft

• GtWR Section 2 “Characteristics of Individual Need & Requirement Statements” by Lou 

Wheatcraft

• GtWR Section 3 “Characteristics of Sets of Needs and Sets of Requirements” by Lou Wheatcraft

www.incose.org/IW2024 25

https://youtu.be/0Pe6FhC5HAE
https://youtu.be/IH62b3WQRRM
https://youtu.be/UOUUXrvwJmc
https://youtu.be/UOUUXrvwJmc
https://youtu.be/LQmLt4eL_JA
https://youtu.be/sngK6HX0NNg
https://youtu.be/0HRaj_BfJjY


RWG 2024 Plans
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Planning for 2024
• New RWG organization – to expand opportunities of engagement.

– Chair and co-chairs

– Third level of project managers

• Members can propose projects (writing a paper and/or developing a new Guide).

• Addressing time zone issues with a worldwide membership.

– Will try having our monthly meetings scheduled twice.

• 8 am CT US  and 3 pm CT US

27
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Planning for 2024

• Publication of NRM v2

• Update the SEBok

• Collaboration with other WGs

• Continue RWG Monthly meetings

• Continue to add presentations to our YouTube Channel

• Develop guidance on the use of our products - legally

• Develop guidance and a road map for using videos on our YouTube Channel 
for education and training.

• Develop new whitepapers and guides

28

The following slides elaborate on these topics
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NRM V2

• INCOSE is under contract with Wiley to publish the NRM.

• Response has been very positive, e.g., 

– “The NRM has been a godsend for my organization!”  

– “The 2022 Needs and Requirements Manual is a must read! 
Awesome work!”

• Incorporated changes/updates based on comments received.

– Thanks to everyone that did a review and provided 
comments!

• Updates included: 

– Changes as a result of maturation of thinking. 

– Updates to the GtWR incorporated, to ensure consistency.

– More concise wording.

– Some reorganization.

– Added additional figures.

– Added case study (Lid Installation Robot)

– 490 pages

• Version 2 of the Needs and Requirements Manual (NRM) has 
been submitted to Wylie for publication.

29
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Update of the SEBoK

• With updates to RWG material, 
we plan to ensure alignment of 
the SEBoK with the concepts in 
the NRM.

30
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RWG Planned Updates
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Revise Articles to Address:

• Problem/Opportunity/Threat, 

MGOs 

• Lifecycle Concepts and Needs 

Definition
• Design-input Requirements 

Definition

Add Article on 

Requirements Management

Requirements Working Group



Nomenclature Usage in Articles

• As the SEBoK is a joint product with INCOSE and other organizations, the 

expectation is that terminology aligns with ISO 15288 (2023) and current SE 

Handbook.

• The RWG approach taken is to use the concepts of the INCOSE NRM, while 

keeping the SE Handbook nomenclature, to ensure the multiple organizations 

concur with the narratives.

32

Define the 
Problem, Threat 
or Opportunity

Define Mission, Goals, 
Objectives (MGOs) and 

Measures

Business or Mission Analysis

Continue Concept 
Definition per the 
Stakeholder Needs 

Definition Processes

Concept Definition Process

Responsibility: Enterprise Business Team
Responsibility: SoI 

Project Team

Identify Major 
Stakeholders

Define 
Preliminary Life 
Cycle Concepts

Identify 
Uncertainties 

and Risks

Identify Initial 
Concepts of the 
Solution Space, 

Alternatives

Assess and 
Support 

Continuation of 
Effort
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Example of RWG Updates
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Each article addresses concepts to align with INCOSE NRM approaches.

(Note: all figures are inserted by Editors prior to publishing)
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SEBoK Update Status

• Tami Katz received access and training to the draft 

SEBoK wiki late 2023.

• Initial draft updates have been made to three pages, 

two more planned.

• SEBoK work paused while NRM v2 updates occurred, 

this will ensure the SEBoK contains the most current 

material.

• RWG content will be ready for review by March, with 

plans to be published in the May 2024 SEBoK v2.10 

release.
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Continue Collaboration with Other Working Groups

• System Security Engineering (SSE) WG

– Development of a new “Guide to Security Needs and Requirements” 
(Beth Wilson)

• System of Systems (SoS) WG

• Configuration Management (CM) WG

– Coauthored a paper on Traceability submitted for IS2024

• Systems Engineering and Quality Management (SEQM) WG

• Others??

35
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• Will continue with the evaluation of poorly formed requirements series.

• We have several proposed presentations on various topics in work.

• If you have a topic you would like addressed or a presentation you would 
like to give, let us know.

• Meeting announcements will be via Viva Engage and email.

Continue our Monthly Meetings

Requirements Working Group



New Initiatives
• New Initiatives.

– Develop guidelines on how to use INCOSE WG materials (Katarzyna lead)

• How organizations can use RWG materials legally in their organizations - what is 
allowed and what is not (“do and don’ts”).  

• Expand on INCOSE boilerplate copyright information 

– Use of and distribution within organizations

– Including text and figures in training and presentations

– Education and Training (Katarzyna lead)

• YouTube Channel contains many videos that could be used as educational 
material (e.g., lunch & learn meetings during which a team watches and discusses 
a video.

• Need a roadmap with these videos to ensure people can find the videos quickly 
and watch them sequentially.

• Need to identify topics in the Manual and other products that are not currently 
addressed. For missing topics, we’ll try to address them in the upcoming monthly 
meetings and post the videos on the YouTube channel to guarantee sufficient 
coverage.

37
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New Products
• Additional Guides to elaborate on key concepts and activities of the NRM.

– Proposed “Guide to Model-based Needs and Requirements” (Jeff)

• Stress practical guidance on the application of the concepts and activities in 
the NRM to the needs and requirements definition in a Model-based 
Environment.

– Proposed “Guide to Embedded Software Needs and Requirements” (Katarzyna)

– Other guides based on member interests and needs.

– We ask all members to identify the need: 

• for further elaboration or application guidance of any of the concepts and 
activities in the NRM or other products 

• the need to tailor the concepts and activities in the NRM to specific domains.

– Often the intent is the same, but many domains use specific terminology that is different 
than that used in the RWG products. 

– Need a “decoder ring” to align terminology and activities.

38
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Why create a Guide to Model-based Needs and 
Requirements?

• Model-based Systems Engineering has not diminished the importance of 
properly developed and well-formed needs and requirements.

• Systems Engineering activities associated with developing needs and 
requirements are important and still must be performed.

• Industry is moving towards a digital environment that will integrate tools, 
data, and products.

• Needs and requirements must be more closely tied to the processes of 
architecting, designing, integration, verification, and validation.

• How industry develops an understanding of needs and requirements and 
integrates them across the system lifecycle will bring change to how 
products are developed, produced, maintained, and retired.

• The intent of this Guide is to address the “how”.

“Needs and Requirements are the common threads that tie all SE 

process activities and artifacts together across the lifecycle.”

Requirements Working Group



Why create a Guide to Embedded Software Needs 
and Requirements?

• Today’s systems are increasingly software-centric - both hardware and 
software are necessary to realize complex systems. 

• How should these two domains work effectively together across the 
lifecycle – lifecycle concepts, needs, requirements, architecture, flow 
down of requirements (allocation and budgeting), design, testing, 
verification, and validation?  

• What is the specific focus of each domain? 

• How to identify and manage the interdependencies?

• How to manage the integrated system (avoiding siloes)?

• How do we prevent conflicts when during collaboration?

– Systems Engineering Technical Processes vs Agile.

Requirements Working Group



Questions and Discussion
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