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Agenda .&

Time Time
(CT USA) (IST- Dublin) Topic
09:30-9:45 15:30-15:45 Welcome, RWG Introductions (Katarzyna Kot)

10:15-10:45 16:15-16:45 Updates to the RWG Website (Katarzyna Kot)

11:15-11:30 17:15-17:30 NRM Fundamentals Flip Card Proposal (Rob Black)
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Welcome to the RWG

Lou Wheatcraft
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i RWG Charter
urpose |

e Advance the practice, education, and theory of systems engineering through excellence
in needs and requirements definition and management, verification, and validation
across the lifecycle.

e Contribute to the realization of INCOSE's Vision 2035
Goals

e Develop and maintain INCOSE’s body of knowledge associated with needs and requirements
development and management across all systems engineering lifecycle process activities.

e Communicate the importance and understanding of the relationship of needs and requirements to
other systems engineering activities and artifacts across a system’s lifecycle.

e Learn from experience and share with the SE community, particularly through engagement with other
Working Groups.

* Promote best practices associated with needs, requirements, verification, and validation in today's
increasingly complex, software intensive systems.

e Continue research into needs and requirements definition and management, including understanding
the role of needs, requirements, verification, and validation across the lifecycle.

e Support INCOSE’s efforts to move from a document-centric to a data-centric practice of SE.

|

Scope
Activities relating to best practices for needs and requirements development and management
throughout the product lifecycle including:
* Elicitation, Elaboration, Modeling, Analysis, Expression
« Communication, Management, Verification, Validation

INCOSE Requirements Working Group




RWG Leadership

Chair: Lou Wheatcraft; Wheatland Consulting, LLC, USA o\
Co-Chair: Tami Katz; BAE Systems, USA
Co-Chair: Mike Ryan; Capability Associates Pty Ltd, AU § WAL
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/communities/working-groups-initiatives/requirements
—  https://www.incose.org/inet/working-groups/requirements
— https://www.youtube.com/channel/UCadgYagKWDckenP2SU8-cPw

1612 followers on Viva Engage, one of INCOSE's largest WGs

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.
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RWG Awards Presented at I\W2023

¥

PRODUCT OF
THE YEAR
2022

74 v

OUTREACH
2022

Working Group:
Requirements Working Group

Principal Authors: Tami Katz, Kevin Orr, Michael Ryan, Lou Wheatcraft,
Raymond Wolfgang, Rick Zinni

For developing and publishing the Needs and Requirements Manual as a
flagship product along with three companion publications (Guide to Needs
and Requirements, Guide to Verification and Validation, and Guide to
Writing Requirements) that as a set provide practical guidance on systems
engineering lifecycle concepts and activities.

INCOSE Requirements Working Group

Working Group:

Requirements Working Group (RWG)

Chair: Tami Katz
Co-Chairs: Lou Wheatcraft, Mike Ryan, Raymond Wolfgang

The primary goal of the RWG is to expand and promote the body of knowledge of
needs and requirements and their benefits within the Systems Engineering (SE)
community. The RWG has developed, published, and maintained multiple products
that are available to members and non-members across the globe, such as the
Guide to Writing Requirements, translated into multiple languages, and the “Needs
and Requirements” (NRM), accepted by Wiley for publication. The public facing
webpage, RWG Exchange Cafes, YouTube channel, and pre-IW sessions promote
INCOSE and demonstrate the value of individual practitioners of SE and
organizations of becoming part of the INCOSE community. The RWG outreach
activities have and continue to make a significant contribution to the development
of INCOSE in all domains across the globe.




SUSTAINED
PERFORMANCE
2023

Working Group:
Requirements Working Group

Chair: Louis Wheatcraftt
Co-Chairs: Tami Katz, Michael Ryan, and Kevin Orr

Founded in the 1990s, the Requirements Working Group (RWG) strives to
advance the practices, education and theory of needs and requirements
development and management as well as the relationship of needs and
requirements to other systems engineering processes. The RWG has
developed, published, and maintained several publications, including a recently
revised Guide to Writing Requirements. The RWG has made a significant
contribution to the SE community by consistently being very active in the
development of major INCOSE products, in participation in the International

Exchange Cafes, has established an INCOSE RWG YouTube Channel, and has
one of the largest memberships of all (over 1000 members on Viva Engage).

INCOSE Requirements Working Group

Workshops and Symposiums. In addition, the RWH holds monthly presentations,

RWG Award
Presented at
IW2024




INCOSE RWG External Website

Join Store INET Search Q | Login

The RWG maintains an
external website (public
facing website).

Introduction to the RWG
— purpose, goals,&
objectives.

Information on upcoming
meetings.

Introduction to our
products and how to get
a copy.

How to join the RWG
once you have become
an INCOSE Member.

Anyone interested in the
RWG is welcome to view
this site to stay informed.

Engage with INCOSE  Certification  Events

INCOSE Home / Ct ities / i & Initiatives / Requi

Our mission

theory of systems.

lifecycle.

Th 1l INCOSE's Vision
2035.

‘Welcome message

Requirements Working Group (RWG)
JW2021 Overview

Watch on EBYoulube

INCOSE RWG Monthly Meeting

The June session will take place on 25th. The topic is "Terrible
aSenior
Read to enroll.

Learn  About About INCOSE

Process
Enablers
TechOps Domain

1753

Members

1992

Established

Chair
Lou Wheatcraft (Wheatland
Consulting)

Co-Chair(s)

Tami Katz (BAE Systems, Inc)
Mike Ryan (Capability
Associates)

« Kevin Orr (Eaton)

Jeffery Williams (University of
Alabamain Huntsville)
Katarzyna Kot (BA Coach)

Send us an email at
requirements-
leaders@incose.net

Our goals

1. Develop and maintain INCOSE’s body of knowledge on with needs and requirements development and
management across all systems engineering lifecycle process activities.

2. Communicate the importance of the relationship of needs and requirements to other systems engineering

activities and artifacts.

3. Engage with the SE community, particularly through collaboration with other Working Groups.

4. Promote best practices associated with needs, requirements, verification, and validation in today's increasingly

complex, software intensive systems.

5. Continue research into needs and requirements definition and management, including understanding the role of

needs, requirements, verification, and validation across the lifecycle.

6. Support INCOSE's efforts to move from a document-centric to a data-centric practice of SE.

Outcomes

The RWG will realize the following outcomes:

© Successful RWG meetings at IW and IS.

© Monthly virtual meetings and recordings.

 Presentations on the INCOSE RWG YouTube Channel.

* Up-to-date work products.

e Inputs to the SEBOK.

 Inputs to revisions of the SE HBK.

* Champions to lead RWG activities.

© Volunteers to participate in and contribute to RWG
activities.

 Viva Engage discussions among RWG members.

* Announcements on Viva Engage and emails.

* Up to date RWG public and iNet pages.

 Collaboration with other INCOSE working groups, other
professional societies, commercial and industry committees,
government organizations, and academic institutions.

» INCOSE tutorials and webinars.

 Presentations to INCOSE Chapters.

* Materials and presentations that can be used as part of an
organization'’s training program.

Products

Please download our Manual and Guides from the INCOSE
Store.

INCOSE Systems.

% sy SeBok
ii; | 1 | 1
TR S e

Recent INCOSE RWG Products:

Needs and Requirements Manual (NRM) - Needs,
Requirements, Verification, Validation Across the
Lifecycle

Guide to Needs and Requirements (GtNR) - a practical
application guide

« Guide to Verification and Validation (GtVV) - a practical
application guide
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application guide
FREE DOWNLOAD! Guide to Writing Requirements
Summary Sheet

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

INCOSE Requirements Working Group
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INCOSE RWG Internal Website (iNet

* The “iNet” intranet site is
for RWG member only
resources.

« |IW and IS materials and
presentations.

« Training Resources

— Links to presentations
and presentation
slides.

« The goal of this site is to
add value to becoming
an RWG member.

@

Marcom Resources

QD :

Learning resources: RWG Products Overall | Needs and Reat nts Manual | Guide to Writing | Special Topics

Welcome to the RWG iNet website

e

Working Group Meeting and Event Artifacts

The REUSE_Company.(pdf)
Download (3848 KB)

% Anfival INCOSE

L Virtual Event

EA oo n
Download (7465 KB)

Requirements Working Group (RWG)
IW2021 Overview

Watch on 8 YouTube

Applying Al for Requirements May_202
3(pptx)
Download (13911 KB)

Meet the Requirements Working Group Team

Chair Co-Chairs
Lou Wheatcraft
louis wheatcraft@incose.net

Tami Katz, tami katz@incose.net

Michael (Mike) Ryan, michael.ryan@incose.net

Kevin Orr, kevin.orr@incose.net

Jeff Williams, jeffery.williams@incose.net

Katarzyna Kot, katarzyna kot@incose.net

Upcoming INCOSE RWG Monthly Meeting

The June session will take place on June 25th. The topic s "Terrible Requirements’, and it will be presented by Sarah Vazqueza
Senior Systems Engineer at Veoneer. If you want to learn more about it click here to enroll.

Members Only Content & Resources

Below, download y to Guide to i Writing.

Validation_Verification_in_context (pdf)

m Download (340 KB)

Download (296 KB)

GtWR NRM Crossreference Matrix 2 (pdf)
EZ3 pownload (49 kB)

Active Projects 2024

Project 1: Development of the Guide to Model-Based Needs and
Requirements

The Guide to Model-Based Needs and Requirements will consist of both a document (the guide) and a model. The Guide to
Model-Based Needs and Requirements aims to provide examples and models with explanations to provide practical guidance for
system engineers applying model-based systems engineering methods to engineer both needs and requirements. The example
model can be referenced and tailored as a starting point and easily shared by developers. The model can also serve as a visual to
help developers grasp the concepts described in the Needs and Requirements Manual (NRM).

Contact person: Jeff Williams

'@1 If you want to know more about or join this project, send Jeff an email to requirements-leaders@incose.net

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

INCOSE Requirements Working Group
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RWG Viva Engage (Yammer) Community &

Members * 1,612 +

2:,.@R00

Requirements WG [INCOSE YCcode:
Regm]
Edit description

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

* Upon obtaining the member login
from the INCOSE IT, navigate to
Viva Engage and join the f et g o
Requirements WG Community. - et adocaionand ey o

ReqUirements WG needs and requirements development

and management and their relationship

1 H 1 (& i Ab Fil E i i ions.
° Th I S p I atfo rm e n a b I eS I n te ra Ctlve onversations out iles vents '\c;eo::;:;);tce}:w;ige:‘g;?ssglsrlga;r:;nctlons

exploring ways we can help those that

an nou ncements, q uestions, a nd have challenges in the area of needs

Info v

i i ’ Share thoughis, ideas, arupdatis and requirements. We share ideas by
' ' devel f M | and
discussions throughout the year! Gt pcpes corvmt i o
= INCOSE RWG YouTube Channe l. We
a Discussion n Question Q Praise == Ppoll welcome all members to join in on the

« The RWG Community is one of

the most active communities.
Access to Communities is through the Microsoft Teams App,

Viva Engage App (iOS), or the online Microsoft Teams site.

INCOSE Requirements Working Group 11




RWG Outreach Events &

RWG engages with the INCOSE community as
well as the larger SE community through regular
events centered around the topic of Needs,
Requirements, Verification, and Validation.

— Guest speakers on special topics
— RWG Exchange Cafés — open discussions
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 SE
community.

Recordings of these events are available on the
INCOSE RWG YouTube Channel and also
available via our iNet site (along with slides).

INCOSE Requirements Working Group 12




INCOSE RWG YouTube Channel 77—~

INCOSE RWG YouTube channel

has recordings of meetings and
presentations to the broader

community. -

kil

INCOSE RWG

P N
I =\ @incoser 'wg891 - 791 subscribers - 74 videos
l N§CO/’$ E INCOSE Requirements Working Group (RWG) Videos and Content. The INCOSE Requireme... >
Yoz
in

Available to eve ryone to catch up ez ncose rgincosemember esorces/wakingroups/process et
on events and learn more about
the RWG activities and products.

Created playlists = Sortby

Also exists to attract interest in
joining INCOSE and the RWG ’
and share experiences, lessons |
learned, best practices, wisdom, oL e e e
and ideas with all that engage in

needs, requirements, verification,

Techniques To Keep Requirement

and validation activities. L

Guide to Needs and Guide to Verification and

Interface Requirements RWG 1S2022 Session

Requirements Validation Manual

View full playlist View full playlist

View full playlist View full playlist View full playlist View full playlist

https://www.youtube.com/feed/playlists

INCOSE Requirements Working Group 13




|

RWG Product Tree
ANl

The RWG has developed a family of products and supported
development of other INCOSE publications.

INCOSE Systems
Engineering Handbook SEBoK

1 ¢

Needs and Requirements Manual

J ! : !

INCOSE RWG Whitepaper:
Systems Engineering

Integrated Data as a Foundation of

Guide to Guide to Guide to
Needs and Verification and Writing ::c:aggm;';
Requirements Validation Requirements

—~— -~

Original figure created by L. Wheatcraft. Usage granted per the INCOSE Copyright Restrictions. All other rights reserved.

INCOSE Requirements Working Group 14




Needs and Requirements Manual (NRM)

The NRM 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.

The NRM is being updated
to Version 2, which is
planned to be published by
Wiley later this year.

|
<

Needs and Requirements Manual
Needs, Requirements, Verification, Validation Across the Lifecycle

’

AN

May 2022
v
= g &
o
-~ ‘ - —

Requirements Working Group

NCOBE
Needs and

Requirements
Manual

Needs, Requirements, Validation, Verification
Across The Lifecycle

Written by
Louis S. Wheatcraft - Michael J. Ryan, PhD
Tami Edner Katz, PhD

WILEY

15




The RWG Guides Provide Practical
Application of the NRM

Guide to Needs and Requirements
May 2022

W

Guide to Verification and Validation
May 2022

INCOSE Requirements Working Group
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Guide to Writing Requirements

4

« The Guide to Writing Requirements

I C(\)\\% E (GtWR) has been a popular product
ﬁ from the RWG for many years.
e G - « The for writing
quality need and requirement
statements.

« V4 was released in June 2023.

Guide to Writing Requirements
1Jul 2023 ”The INCOSE Guide To Writing requirements is
= - referenced in the SYS.2 System Requirements Analysis
7 5\‘ process in Automotive SPICE 4.0. This is a major step
p 4 forward for the automotive industry and will drive
. - ( / ==| significant interest to INCOSE and especially the
a e 7 S Requirements Working Group.” LinkedIn post 12/18/23

17
INCOSE Requirements Working Group




INCOSE Guide to Writing Requirements V4 — Summary Sheet

ih{@E

Validation

Crganizationsl
Requirement
Betintn
kequrements

Migntanance,
| & Dispasal

Design Controls o,

verified and i all 1t artifacts are valid

18 ity 8y ana L hesmcran.

GtWR
/-page Summary Sheet

Attributes of Need and Requirement Statements (defined in the NRM)

Rules for Need and Requirement Statements and Sets of Needs and Requirements

Accuracy

R1 - Structured Statements: Need and requirement statements
must conform to one of the agreed patterns, thus resulting
ina weII-struc(ured complete statement.

: Use the active voice in the need or
requirement ‘statement with the responsible entity clearly
identified as the subject of the sentence.

R3 - Appropriate Sub ject-Verb: Ensure the subject and verb of
the need or req are appropl to the
entity to which the statement refers.

R4 - Defined Terms: Define all terms used within the need

R2-

Needs and Requirements are the common threads that tie all lifecycle activities and artifacts together. Once me needs are

maintainer, etc.).

people, process, and products.

opérate, support, maintain, and retire an entity.

acceptable risk

d against the needs and once the resulting design input

requirements are verified and validated, all subsequent artifacts are verified against those design input requirements.

Definitions

An entity is a single item to which a concept, need, or requirement applies: an arganization, business unit, project, supplier,
service, procedure, S0 (system, subsystem, system element}, product, process, or stakeholder class (user, operator, tester,

A concept is a textual or graphic representation that concisely expresses how an entity can fulfill the problem, threat, or
opportunity it was defined to address within specified constraints with occeptable risk that provides a business in terms of

A set of lifecycle concepts inciudes multiple concepts across the lifecycle for how the organization fand stakeholders within
an organizotion) expects to manage, acquire, define, develop, build/code, integrate, verify, validate, transition, install,

A need statement is the result of a formal transformation of one or more sources or lifecycle concepts into an agreed-to
expectation for an entity to perform some function or possess some quality within specified constraints with acceptable risk.

A requirement statement is the result of a formal transformation of one or more sources, needs, or higher-level requirements
into an agreed-to obligation for an entity to perform some function or possess some quality within specified constraints with

Characteristics
‘When defining needs and requirements, it is important that they have the characteristics of well-formed needs and

requirements. These characteristics are a result of following the rules defined in the Guide to Writing Requirements [GtWR)

as well as performing the activities associated with the definition of the needs and requirements as discussed in the Needs

and Requirements Manual {NRM) and Guide to Needs and Requirements (GtNR). The underlying analysis from which a need

or requirement was derived is as important as how well the need or requirement statement is formed

statement and requirement statement within an associated
glossary and/or data dictionary.

RS - Definite Articles: Use the definite article “the” rather than
the indefinite article “a”.

R6 - Common Units of Measure: When stating quantities, all
numbers should have appropriate and consistent units of
measure explicitly stated using a common measurement
system in terms of the thing the number refers.

R7 - Vague Terms: Avoid the use of vague terms that provide
vague quamlfcallon, such as “some”, “any”, “allowable”,

“many”, “a lot of”, “a few”, “almost always”, “y
nearlY‘ neaer" “about”, “close to”, “almost”, and
approxlmate Avoid | vague adjemves such as “ancillary”,
relwant rouune “common”, y genenc ’ g' If'cam
“flexible”, "expandable “typical”, “sufficient”, adeq uate”, ,
“appropriate”, eiﬁcnem“ “effective”, “proficient”,
“reasonable” and “customary.”

R8 - Escape Clauses: Avoid the inclusion of escape clauses that
state vague conditions or possibilities, such as “so far as is
possible”, “as little as possible”, “where possnble”, “as much
as possnble" “if it should prove necessary”, “if necessary”,

“to the extent necessary”, “as appropriate”, “as required”,

“to the extent practical”, and “if practicable”.

R9- Open-Ended Clauses: Avoid open-ended, non-specific

very

clauses such as “including but not limited to”, “etc.” and
“and so on”.
Concision
R10- Avoid the use of superfluous

Superfluous Infinitives:
infinitives such as “to be des}ned to", “to be able to”, “to
capable of”, “to enable”, “to allow’

R11 - Separate Clauses: Use a separate clause for each
condition or qualification.
Non-ambiguity
R12- Co"ect Grammar, 13 - Correct Spelling, 14 - Correct
- Use correct grammar, spelllng, punctuation.

Formal Transformation. Given the need and requirement is
a result of a formal transformation, the following
characteristics of a well-formed need or requirement have
been derived:

Agreed-to Obligation. Since the need and requirement is
to be a part of a fair agreement to meet an obligation, the
following characteristics of a need or requirement have
been derived

€1 - Necessary: The need requi it nt defines
capability, characteristic, constraint, or quality factor
needed or required to satisfy a lifecycle concept, need,
source, or higher-level requirement.

€2 - Appropriate: The specific intent and amount of detail of
the need or requirement statement is appropriate to the
level {the level of abstraction, organization, or system
architecture) of the entity to which it refers.

€5 - Singular: The need or requirement statement should
state a single capability, characteristic, constraint, or
quality factor,

€8 - Correct: The need statement must be an accurate
representation of the lifecycle concept or source from
which it was transformed. The requirement statement
must be an accurate representation of the need, source,
or higher-level requirement from which it was
transformed.

€9 - Conforming: Statements and expressions of individual
needs and requirements should conform to an approved
standard pattern and style guide or standard for writing
and managing needs and requirements.

€3 - Unambiguous: Need and requirement statements
must be stated such that their intent is clear and can be
interpreted in only one way by all intended audiences.
C4 - Complete: The need statement sufficiently describes
the necessary capability, characteristic, constraint,
conditions, or quality foctor to meet the lifecycle
concept or source from which it was tronsformed. The
requirement statement sufficiently describes the
necessary  capability, characteristic, constraint,
conditions, or quality factor to meet the need, source,

or higher-level requirement from which it was
transformed.
C6 - Feasible: The need or requirement can be realized

entity constraints (for example: cost, schedule,

technical, legal, ethical, safety) with acceptable risk.

€7 - veriﬁable.— The need statement s structured and
worded such that its realization can be validated to the
approving authority’s satisfaction. The requirement
statement is structured and worded such that its
realization can be verified to the approving authority’s

R15- Loglcal Expressions: Use a defined to express

R23 - Supporting Diagram, Model, or ICD: When a need or
requirement is related to complex behavior, refer to a
supporting diagram, model, or 1CD.

A minimum set of attributes that should be defined for each requirement are annotated with an asterisk (“**)

Attributes to Help Define Needs & Requirement and Their

& System

Completeness Intant
R24 - Pronouns; Avoid the use of personal and indefinite p 3 AL- .
R25 ~ Headings: Avoid relying on headings to support explanation A2 - Trace to Parent
or understanding of the need or requirement. A3 -Trace to Source*
Realism A4 - States and Modes
R26 - Absolutes: Avoid using unachievable absolutes such as AS - Allocation/Budgeting*
100% reliability, 100% availability, all, every, always, never, A with System
etc. Validation
Conditions A6 - System Verification or System Validation Success
R27 - State conditions’ applicability expllcltly Criteria*

Explicit Conditions:
instead of leaving applicability to be inferred from the
context.

R28 - Multiple Conditions: Express the propositional nature of a
condition explicitly for a single action instead of giving lists of
actions for a specific condition.

Uniqueness

R29 - Classification: Classify needs and requirements according to
the aspects of the problem or system it addresses.

R30 - Unique Expression: Express each need and requirement
once and only once.

Abstraction

R31 - Solution Free Avold stating implementation in a need

unless there is rationale

for :onstraining the design.
Quantifiers
R32 - Universal Qualification: Use “each” instead of “all”, “any”, or
“both” when universal quantification is intended.
Tolerance
R33 - Range of Values: Define each quantity with a range of values
appropriate to the entity to which the quantity applies and
against which the entity will be verified or validated.
Quantification
R34 - Measurable Performance: Provide specific measurable
performance targets appropriate to the entity to which the
need or requirement is stated and against which the entity
will be verified to meet.

R35 - Temporal Dependencies: Define temporal dependencies
explicitly instead of using indefinite temporal keywords such
as “eventually”, “until”, “before”, “after”, “as”, “once”,
“earliest”, “latest”, “instantaneous”, “simultaneous”, and “at
last”.

logical expressions such as “[X AND Y], “[X OR Y]”, [X XOR
Y]”, “NOT [X OR Y]".
R16 - Use of “Not”: Avoid the use of “not.”
R17 - Use of Oblique Symbol: Avoid the use of the oblique ("/")
symbol except in units, i.e., Km/hr, or fractions.
Singularity
R18 - Single Thought Sentence: Write a single sentence that
contains a single thought conditioned and qualified by
relevant sub-clauses.
19 - Combinators: Avoid words that je ;om or combine dauses,
such as “and”, “or”, “then”, “unless”, “but”, “as well as”
“but also”, “however”, whether “meanwhile”, “whereas”,
“on the olher hand”, or "olherwise",
R20 - Purpose Phrases: Avoid phrases that indicate the
“purpose of “, “intent of”, or “reason for” the need
or requirement
R21- Avoid

and brackets

of Language
R36 - Consistent Terms and Units: Ensure each term and unit of
measure used throughout need and requirement sets as well
as associated models and other SE artefacts developed across
the lifecycle are consistent with the project’s defined
ontology.
— Acronyms: If acronyms are used, they must be consistent
need and sets as well as
models and other SE ar(e'acts developed across the lifecycle.
R38 - Abbreviations: Avoid the use of abbreviations in needs and
aswell as i models and
o!her SE lifecycle artefacts.
R39 - Style Guide: Use a project-wide style guide for individual
need statements and requirement statements.
R40 - Decimal Format: Use a consistent format and number of
ication digits for the ification of decimal numbers.

R37-

Modularity
RA41 - Related Needs and Reguirements: Group related needs and

subordinate text.
R22 - Enumeration: Enumerate sets explicitly instead of using a

satisfaction.

Characteristics of well-formed needs and requirements.

roup noun to name the set.

onform to a defined structure or template
lor organizing sets of needs and requirements.

A7 - System Verification or System Validation Strategy*
A8 - System Verification or System Validation Method*
A9 - System Verification or System Validation Responsible

Organization*

A10 - System Verification or System Validation Level
A11 - System Verification or System Validation Phase
A12 - Condition of Use
A13 -System Verification or System Validation Results
A14 -System Verification or System Validation Status

to Help
A15 - Unique Identifier*
A16- Unique Name
A17 - Originator/Author*
A18 - Date Requirement Entered

A19- Owner*

A20 - Stakeholders

the

A21 - Change Board
A22 - Change Proposed
A23 - Version Number

A24 - Approval Date
A25 - Date of Last Change
A26 - Stability/Volatility
A27 - Responsible Person
A28 - Need or Requirement Verification Status*
A29 - Need or Requirement Validation Status*
A30 - Status of the Need or Requirement
A31 - Status (of Implementation)
A32 - Trace to Interface Definition
A33 - Trace to Dependent Peer Requirements
A34 - Priority*
A35 - Criticality or Essentiality*
A36 - Risk (of Implementation) *
A37 - Risk (Mitigation)
A38 - Key Driving Need or Requirement (KDN/KDR)
A39 - Additional Comments
A40 - Type/Category

Attributes to Show Applicability and Allow Reuse
A41- Applicability
A42 - Region
A43 - Country
Ad44 - State/Province
A45 - Market Segment
A46 - Business Unit

Attributes to Aid in Product Line Management
A47 - Product Line
A48 - Product Line Common Needs and
Requirements
A49 - Product Line Variant Needs and

INCOSE Requirements Working Group
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RWG Products Are in the INCOSE Store!f\

)

« RWG Products are available in the INCOSE Store!
* Free to INCOSE members
« All are encouraged to download and start using, feedback is welcome!

INCOSE =N INCOSE
I:EOS[ i‘5= IP{QPSE ylyy/- e — |Nco§,|;
Ml::ﬂ"ul -—::-:“m::‘«-— Guide to Needs and Requirements Guide to Verification and Validation
e - i ey oz i Guide to Writing Requirements
‘: " = S ‘%1 | . i;_‘ = 5 ‘% » 2 =
i i — - == AR - e
Integrated Data as a Needs and Requirements Guide to Needs and Guide to Verification and Guide to Writing Guide to Writing Requirements
Foundation of SE (Soft Manual (Soft Copy) Requirements (Soft Copy) Validation (Soft Copy) Requirements (Soft Copy) Summary Sheet (Soft Copy)
Copy)
Member Price: 0.00 USD Member Price: 0.00 USD Member Price: 0.00 USD Member Price: 0.00 USD Member Price: 0.00 USD Member Price: 0.00 USD
Non-Member Price: 0.00 USD Non-Member Price: 35.00 USD Non-Member Price: 25.00 USD Non-Member Price: 25.00 USD Non-Member Price: 25.00 USD Non-Member Price: 0.00 USD

INCOSE Requirements Working Group 19




How to Become Involved in RWG

As a large working group, the RWG has
been very active in virtual events as well as
smaller project 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.

Make sure to update your
communications preferences to optin
to receive emails from the WGs!

What would you like to do?

4

GU-QEinaWorking é]roup > _ Top right Of

Change your Chapter

Renew your Membership
Communication & Directory Opt Out
Go Home

Join a Working Group and Initiative

Joining is free, however you will need to click through the 4 step proc

Please review the INCOSE website if you have any questions.

Working Group

Profile Page

ess to add a Working Group or Initiative to your profile.

Product Line Engineering Select
Professional Competencies & Soft Skills [ Select
@uirements v Selected -

Resilient Systems

Risk Management

SE Tools Database

SE in Early Stage Research & Development

Small Business Systems Engineering

INCOSE Requirements Working Group
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2024 Changes

|

New RWG organization — to expand opportunities for 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.

— Started to having our monthly meetings scheduled twice to better meet the
needs of our worldwide membership.

« 1M1am CT US and4 pm CT US

Requirements Working Group




2024/2025 Activities

Publish Needs and Requirements Manual (V2)
Update the GINR & GtVV (Volunteers needed)
New Presentations (Lou Wheatcraft)

Monthly Meetings (Kevin Orr)

Collaboration with other WGs

SEBoK Updates (Tami Katz)

*Webpage Updates - Learning threads from our YouTube videos (Katarzyna Kot)
*Guide to Model-based Needs and Requirements (Jeff Williams)

*NRM Fundamentals flip cards (Rob Black)

* Separate Presentations

Upcoming Projects (preliminary - to be discussed at IW2025).
— Guide to Agile Needs and Requirements (Katarzyna Kot)
— Guide to Embedded Software Needs and Requirements (Lou Wheatcraft)
— Other guides based on member interests and needs.

Requirements Working Group




Future Projects

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

— 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.

INCOSE Requirement Working Group
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New Presentations

|

New presentations to fill in the gaps.

— Lou Wheatcraft: Needs and Requirements Manual Section 14
“Needs, Requirements, Verification, & Validation Management.”
Presented to the INCOSE Canada Chapter May 29, 2024

— Lou Wheatcraft: “Verification and Validation Across the Lifecycle”,
presented to the INCOSE LA Chapter June 11, 2024

INCOSE Requirement Working Group 25




RWG Monthly Meetings
(Kevin Orr)

|

January: IW 2024
February: RWG IW 2024 Recap
March: Carlo Leardi: “Managing “Tough” Requirements.”

April: Jeff Williams: “Overview of the Guide to Model-based Needs and
Requirements.”

June: Katarzyna Kot: “Preventing the labor of Sisyphus - learning about and from the
RWG products made easy.”

June: Sarah Vazquez: “Terrible Requirements.”

July: 1S2024 — This session

August: Henrik Mattfolk: “A Job Centric Approach To Validating Your System Design.”
September: TBD

October: TBD

November: TBD

Requirements Working Group




Future RWG Sessions

 We have received requests for the following topics to be addressed, we are Io@g\;
for volunteers to give a presentation on these:
— Requirements development & management for projects using MBSE.
« Maybe covered by the work Jeff Williams is doing concerning the
Guide to MBSE Needs and Requirements.
« We plan on having several sessions focusing on this topic in the future.
— Right sizing requirements management for smaller projects that are heavily governed by
codes and standards.

— How to practically implement requirements management on a new project when the
concept development period is often much shorter than ideally required due to past

practices.
 Lou Wheatcraft has proposed presentation: “Medical device needs and requirements -
integrating the NRM activities with the FDA QMS regulation.”

« Katarzyna Kot proposed presentation: “Guidance on incorporating an RMT for your project
based on guidance in the NRM Section 16.”

If you would like to give a presentation or have a topic you would like to
be addressed during one of our sessions, let us know.

INCOSE Requirement Working Group

!
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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 (So0S) WG

— Development of a new “Guide to SoS Needs
and Requirements” (Beth Wilson)

Configuration Management (CM) WG

— Coauthored a paper “Traceability — A vision
for now and tomorrow” that was presented
at 152024

Others??

Requirements Working Group

mﬁgé}E

Guide to
Security Needs
and Requirements

iza (Airbus) ; Louis S. Wheatcraft (Wheatland Iting, LLC); Tami Katz (BAE Systems, Inc. ); A. Larry Gurule
(| G33); Michael J. [ U
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SEBoK Updates
(Tami Katz)

SEBoK Wiki 2.10 was released in early May
* The latest update includes:

— Significant Part 3 Systems Engineering and Management updates to reflect current
practice

« Renaming of System Life Cycle Models articles to simplify the titles
A new Requirements Management article

« "Business and Mission Analysis" knowledge area renamed to System Concept
RWG Definition

Authored | . Jpdated Business and Mission Analysis article
« "Stakeholder Needs and Requirements" is now Stakeholder Needs Definition
« "Stakeholder Requirements Definition" is now System Requirements Definition
* A new System Architecture Design Definition knowledge area article
« The System Maintenance knowledge area has been reorganized
— Minor updates to articles throughout the SEBoK.

— Anew “Get Involved” invitation page including a new SEBoK content review form
https://sebokwiki.org/

Requirements Working Group
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Goal is to ensure
alignment of the SEBoK
with the concepts in the
NRM and other RWG
products.
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SEBoK Updates

Stakeholder Needs Definition

System Architecture Design Definition > System Maintenance > System Requi 1its Definition > Requi M nent > Needs Definition

Lead Author: Tami Katz, Contributing Authors: Lou Wheatcraft, Mike Ryan

Stakeholder Needs Definition, the second process in Concept Definition, explores what capabilities are needed by various stakeholders for the system-of-
interest (Sol) to accomplish the mission. The outcome of the Stakeholder Needs Definition process is used as the basis of System Validation, as well as
input into the System Requirements Definition process.

Note that the first process, Business or Mission Analysis, is often performed iteratively with Stakeholder Needs Definition to better understand the problem,
threat, or opportunity space, as well as options of the solution space.

System Requirements Definition

System Maintenance > System Requirements Definition > Requirements Management > Stakeholder Needs Definition > System Requirements Definition

Lead Author: Tami Katz Contributing Authors: Lou Wheatcraft, Mike Ryan

The System Requirements Definition process transforms the stakeholder view of desired capabilities into a technical, developer view of how the system
can achieve those capabilities. System requirements describe requirements which the system-of-interest (Sol) must fulfill to satisfy the stakeholder
needs and are expressed in an appropriate combination of well-formed textual statements and supporting models or diagrams. Inputs into this process are
the life cycle concepts and integrated set of needs generated during the System Concept Definition activities.

System requirements play major roles in systems engineering, as they:

¢ Form the basis of system architecture and design activities.
¢ Form the basis of system integration and verification activities.
e Provide a means of communication between the various project team members that interact throughout the project.

Outputs of the System Requirements Definition process serve as inputs to a number of other technical processes, which include System Design Definition,
System Architecture Definition, and System Verification.

Requirements Working Group




Get Involved - SEBoK Review and Comment

Page Read View source View history PDF Export | Search SEBoK Q ‘
stewards

STEVENS

Quicklinks

Main Page

Editor's Corner

Governance and Editorial Boards
SEBoK Sponsors

Get Involved - New!

Acknowledgements and Release
History

FAQs
Outline

Table of Contents
[+ Part 1: SEBoK Introduction

+ Part 2: Foundations of Systems
Engineering

! Part 3: SE and Management

Systems Engineering STEM
Overview

Model-Based Systems
Engineering (MBSE)

[+ System Life Cycle Approaches

Get Involved

Guide to the Systems Engineering Body of Knowledge (SEBoK) > > Get Involved

There are a number of ways to engage with the SEBoK. Please see the roles below and
contact us with any questions at sebok@incose.nete'.

Contents [hide]
1 Reviewers
2 Authors
3 Assistant Editors
4 Lead Editors
5 Open Positions

Reviewers

Over the life of the SEBoK we have had several hundred reviewers. Anyone is welcome to
review the SEBoK articles, knowledge areas, glossary, and other pages. Reviewers provide
critcial value to the SEBoK by helping us ensure that our articles are accessible to the
community. Reviewers can provide input on any aspect of an article, including
recommendation of additional resources to include.

To review the SEBoK, please use our Google Formg.

Authors

Authors are individuals who create content specifically for the SEBoK. They work with the
Editorial Board to define the right scope for a topic and develop the content in compliance with
our style guide. Authors are subject matter experts who can speak authoritatively and without
bias. Authors may propose new articles for the SEBoK or edits to existing articles.

If you are interested in becoming a SEBoK author, please contact us at sebok@incose.nete.

SEBoK

GUIDE TO THE SYSTEMS ENGINEERING
BODY OF KNOWLEDGE

SEBoK Article Review

This form provides a mechanism for you to share your thoughts and feedback on articles
in the SEBoK. We encourage all members of the systems community to share their
reviews.

We ask for your name and email address for two reasons: first, we would like to be able to
follow up with you if we have questions or feel your review requires further discussion
before we take action. Second, you have the option to receive an annual acknowledgment
of the articles that you reviewed and we require your contact information in order to
provide this.

Thank you for your support of the SEBoK and we look forward to hearing from you. Please
reach out to us at sebok@incose.net if you have further questions.

Sign in to Google to save your progress. Learn more

* Indicates required question

Name

Your answer
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Questions and Discussion

Requirements Working Group
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Agenda .&

Time Time
(CT USA) (IST- Dublin) Topic
09:30-9:45 15:30-15:45 Welcome, RWG Introductions (Katarzyna Kot)

-

10:15-10:45 16:15-16:45 Updates to the RWG Website (Katarzyna Kot)

11:15-11:30 17:15-17:30 NRM Fundamentals Flip Card Proposal (Rob Black)
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34th Annual INCOSE

international symposium

hybrid event

Dublin, Ireland
July 2 - 6, 2024
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