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WEBINARS 2023 Introduction: Webinar rules

Webinar rules:
You’ll be muted all along the Webinar
There’s a Question section to ask your questions or send your comments when 
you want
The Webinar will be recorded.  A link to the recording will be sent to you in 
few days

Starting soon, please wait

0 9 : 0 0 am
CET
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WEBINARS 2023

Data Dictionaries
The springboard towards high-quality system 
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WEBINARS 2023 Agenda
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WEBINARS 2023

The REUSE Company is a tool vendor 
specialized in the application of

semantic technologies and artificial 
intelligence to improve the digitalization of

the Systems Engineering processes.
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WEBINARS 2023 SES ENGINEERING Studio

RQA – QUALITY Studio
RAT – AUTHORING Tool
KM – Knowledge Manager
TRACEABILITY Studio
V&V Studio
REx – REQUIREMENTS Engineering 
Tool for MS Word
SES ENGINEERING Studio

SES ENGINEERING 
Studio 
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WEBINARS 2023 The presenters

Ilyes Yousfi

• Current position: Senior Key Account Manager at The REUSE Company

• Master’s degree from the University of Montreal (Canada) and the IMT Atlantique School of

Engineering (France).

• Background in energy and mechanical engineering

• Involved in a research project around the environmental impacts of end-of-life management

of aircrafts (2014)

• Consulting services to help industry actors leverage and digitalize Systems Engineering

activities.

• Passionate about international projects and learning languages, Ilyes speaks 4 languages

fluently: English, French, German and Spanish.
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WEBINARS 2023 What is a Project Data Dictionary? 

Data Dictionary:
“centralized repository of information about data such as meaning, relationships to other data, 
origin, usage, and format” (IBM Dictionary of Computing, 1993)

Ø Usually defined at Organization Level

Project Data Dictionary:
ü Suggests the Organization-wide Data Dictionary shall be tailored, adapted to the project! 

Ø In the “Needs & Requirements Definition” field:  
“Agreed-upon set of standards and guidelines to enforce the use of common vocabulary and 
concepts, thus ensuring consistency of Needs and Requirements across the project team”
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WEBINARS 2023 What is a Project Data Dictionary? 

Data -> Knowledge

Source: The[i]Factory
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WEBINARS 2023 What is a Project Data Dictionary? 

Data -> Knowledge Source: INCOSE Systems Engineering Handbook v4
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WEBINARS 2023 Why do we need a Project Data Dictionary?

Simple Example #1

12/8/2023
August 12th, 2023

December 8th, 2023

?
?

12/8/23 ???

WHO

OMS

Ø Let’s imagine the ambiguity that might be introduced while dealing with Complex Systems!! 
who.int

Simple Example #2
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WEBINARS 2023 Why do we need a Project Data Dictionary?

Ø Consistent wording / formatting (pre-established by the subject matter experts)

Ø Standardized way of drafting requirements using PATTERNS: “SMART Authoring”

Ø Enhanced traceability (either manual or based on NLP) across the system life cycle

Ø Avoid and inconsistent statements

Ø Completeness of requirement specification vs. model architecture

Ø Improve the semantic analysis to identify redundant or inconsistent statements



13All rights reserved ©  The REUSE Company 2023

WEBINARS 2023 Natural Language (NL) vs. Models?

The language is primarily containing the human dimension. 
Cultural, social aspects of the stakeholders and targeted customers.

Modelling languages lack this human dimension
Technical & design-oriented
Neutralizes cultural aspects

Human needs are transformed into TEXTUAL requirements written in NATURAL 
LANGUAGE

“The best language for requirements is natural language” (Abbott & Moorhead)

Tools

Methods Language



Title of the
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Data Dictionaries
and 

Requirements
Quality
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Source: Gauthier Fanmuy - the RAMP project: - AFIS (2015)

Most common requirements defects
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WEBINARS 2023 Causes of Defects and Impact of lacking Data Dictionaries

Ambiguity

Misused acronyms

Not consistent

Wrong definition level (FBS/SBS)

Similar requirements

Not precise enough / Not understandable

Undefined terminology
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WEBINARS 2023 Characteristics of well-formed requirements

Well-known requirements quality characteristics

IEEE Std. 830 / ISO 29148 and others…
Correct
Unambiguous
Complete

Consistent
Ranked
Verifiable
Modifiable
Traceable

Ø Data Dictionaries help comply with those characteristics!
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WEBINARS 2023 INCOSE GtWR v4.0: Updates on the rule implementation

Presented on September 19 – INCOSE RWG Meeting
Link to recording and presentation slides : https://appurl.io/PKLX5Lb3Ky

https://appurl.io/PKLX5Lb3Ky
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WEBINARS 2023 INCOSE GtWR: Example of rules relying on Project Data Dictionaries

Rule 03: Appropriate Subject-Verb
“Ensure the subject and verb of the need or requirement statement are appropriate to the entity to which 
the statement refers.”

Defined Subjects : 
ü Systems (“Temperature Warrior”, “TW”)

ü Components (“Sensor”)

ü Functions (“Register Temperature”) 

ü Users (“Operator”)

Defined Verbs : 
ü Action verbs (“Connect [to]”)

ü System Composition (“contain” / “feature”)

ü State Transition (“transit [to]”)

Backbone of the requirement syntax
APPENDIX C of the Guide to create a set of patterns for appropriate Subject-Verb structures
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WEBINARS 2023 Appendix C of the INCOSE GtWR v4.0 : Generic pattern

CUSTOMIZABLE Pattern
Optional slots

Restricted use of defined terms in the Dictionary
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WEBINARS 2023 Appendix C of the INCOSE GtWR v4.0 : Generic pattern

CUSTOMIZABLE Pattern

While the system is available, the user shall enter the information data as defined in the User Manual within 5 minutes.

Condition Keyword Condition Agent Shall Action Qualifying Clause Constraint
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WEBINARS 2023 Appendix C: Example of slot restriction – Condition block

Some examples that match the <Condition> Slot:

• “Control System is in Ready Mode”...

• “Control system is initialized”...

• “the temperature of the sensor reaches 90ºC”...

• “the temperature warrior is switched off by the user”…

• “the enemy launches an attack”

• …
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WEBINARS 2023

15 Characteristics of individual and 
sets of needs and requirements.

42 Rules to help formulate individual 
and sets of needs and requirements.  

49 Attributes are attached to need 
or requirement statements to form 
need or requirement expressions.  

 Att CodeAttribute

Attributes to 
Help Define 
the 
Requirement 
and its Intent

Attributes 
Associated 
with the 
System of 
Interest (SOI) 
Verification

Attributes to 
Help Maintain 
the 
Requirements

Attributes to 
Show 
Applicability 
and Allow 
Reuse

A01 Rationale* 1
A02 SOI Primary Verification or Validation Method* 1
A03 SOI Verification or Validation Approach 1
A04 Trace to Parent* 1
A05 Trace to Source* 1
A06 Condition of Use 1
A07 States and Modes 1
A08 Allocation* 1
A09 SOI Verification or Validation Level 1
A10  SOI Verification or Validation Phase 1
A11  SOI Verification or Validation Results 1
A12  SOI Verification or Validation Status 1
A13  Unique Identifier* 1
A14  Unique Name 1
A15  Originator/Author* 1
A16  Date Requirement Entered 1
A17  Owner* 1
A18  Stakeholders 1
A19  Change Board 1
A20  Change Status 1
A21  Version Number 1
A22  Approval Date 1
A23  Date of Last Change 1
A24  Stability 1
A25  Responsible Person 1
A26  Need or Requirement Verification Status* 1
A27  Need or Requirement Validation Status* 1
A28  Status (of the Need or Requirement) 1
A29  Status (of Implementation) 1
A30  Trace to Interface Definition 1
A31  Trace to Peer Requirements 1
A32  Priority* 1
A33  Criticality or Essentiality* 1
A34  Risk (of Implementation)* 1
A35  Risk (Mitigation) 1
A36  Key Driving Need or Requirement (KDN/KDR) 1
A37  Additional Comments 1
A38  Type/Category 1
A39  Applicability 1
A40  Region 1
A41  Country 1
A42  State/Province 1
A43  Application 1
A44  Market Segment 1
A45  Business Unit 1
A46  Business (Product)Line 1

49 Attributes

42 Rules / 15 Characteristics

INCOSE GtWR v4.0: Standardizing requirements syntax
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WEBINARS 2023

 Att CodeAttribute

Attributes to 
Help Define 
the 
Requirement 
and its Intent

Attributes 
Associated 
with the 
System of 
Interest (SOI) 
Verification

Attributes to 
Help Maintain 
the 
Requirements

Attributes to 
Show 
Applicability 
and Allow 
Reuse

A01 Rationale* 1
A02 SOI Primary Verification or Validation Method* 1
A03 SOI Verification or Validation Approach 1
A04 Trace to Parent* 1
A05 Trace to Source* 1
A06 Condition of Use 1
A07 States and Modes 1
A08 Allocation* 1
A09 SOI Verification or Validation Level 1
A10  SOI Verification or Validation Phase 1
A11  SOI Verification or Validation Results 1
A12  SOI Verification or Validation Status 1
A13  Unique Identifier* 1
A14  Unique Name 1
A15  Originator/Author* 1
A16  Date Requirement Entered 1
A17  Owner* 1
A18  Stakeholders 1
A19  Change Board 1
A20  Change Status 1
A21  Version Number 1
A22  Approval Date 1
A23  Date of Last Change 1
A24  Stability 1
A25  Responsible Person 1
A26  Need or Requirement Verification Status* 1
A27  Need or Requirement Validation Status* 1
A28  Status (of the Need or Requirement) 1
A29  Status (of Implementation) 1
A30  Trace to Interface Definition 1
A31  Trace to Peer Requirements 1
A32  Priority* 1
A33  Criticality or Essentiality* 1
A34  Risk (of Implementation)* 1
A35  Risk (Mitigation) 1
A36  Key Driving Need or Requirement (KDN/KDR) 1
A37  Additional Comments 1
A38  Type/Category 1
A39  Applicability 1
A40  Region 1
A41  Country 1
A42  State/Province 1
A43  Application 1
A44  Market Segment 1
A45  Business Unit 1
A46  Business (Product)Line 1

INCOSE GtWR with tailoring

Characteristics
Rules
Attributes
Metrics: A quality metric is a property 
which aims to quantify a qualitative 
indicator.  It enables answering the 
question ‘How should we measure?’
Quality Function: After defining the 
metric, the quality function is the 
conversion of the obtained result 
(quantitative value) to a quality level. 
Different profiles can be set (binary, 
concave, convex…)

With which 
data?

...From the Project Data Dictionary!
Ø Defined Terms & Acronyms
Ø Main Terms vs. Synonyms
Ø Disambiguation (2 acronyms with 

different meanings)
Ø Taxonomy
Ø Etc. 
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WEBINARS 2023 Applying Project Data Dictionaries for Requirements verification

APPLICABILITY SCOPE (Requires Project Data 
Dictionary?)

Rule 03
Subject Verb

CNCR* Yes

Rule 04
Use Defined Terms

CNCR* Yes

Rule 13
Correct Spelling

CNCR* Yes

Rule 37
Define Acronym

CNCR* Yes

Example: “While in Combat Mode, The TWa shall Receive Attacks”
Rule 03: Invalid subject (not known as a system, entity, stakeholder, function, activity, etc.)

Rule 04: Undefined term (not defined in the glossary)
Rule 13: Detection as misspelled word
Rule 37: Undefined acronym

*Compulsory for Needs / Compulsory for Requirements
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WEBINARS 2023 Applying Project Data Dictionaries for Requirements verification
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WEBINARS 2023 Applying Project Data Dictionaries for Requirements verification
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WEBINARS 2023

1A 2A

1B 2B

NEEDS

REQUIREMENTS

CROSS-DOMAIN DOMAIN-SPECIFIC

Needs verification

Reqs verification

WHITE Belt
Metrics

YELLOW Belt
Metrics

BLACK Belt
Metrics

BLUE Belt
Metrics

INCOSE GtWR : Rule Applicability Matrix
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WEBINARS 2023 Data Dictionaries: Make stakeholders understand each other

Source: The NLP Academy

“Neuro Language Programming is the practice of 
understanding how people organise their thinking, feeling, 

language and behaviour to produce the results they do”
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WEBINARS 2023 Data Dictionaries: Make stakeholders understand each other

[Deletion]

[Generalization]

[Distortion] [Language vs. Culture]

Language

CultureIdentity
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WEBINARS 2023 Shorten the distance between human and machine understanding...

Neuro-linguistic programming

Communication between stakeholders

Natural Language Processing

Converting human communication into machine-
understandable language
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WEBINARS 2023

Need for Project Data Dictionary

CROSS-DOMAIN DOMAIN-SPECIFIC

• More rules to check requirements quality
• More concepts to define in the project 

glossary

Data Dictionary Tailoring curve vs. Requirements Quality
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01
Controlled Organizational 
and Project Vocabulary for a 
common understanding 
among stakeholders

Vocabulary

02
Recreate and capture the 
system architectures 
represented in views and 
models. Stablish relationships 
among system and system 
elements

SCM/Architectures

04
Representation of assets 
semantic through SRL –
System Representation 
Language

Formalization

03
Represent requirements 
similarities and enable formal 
representation, automatic 
recognition and aid authors

Patterns

05
A combination of rules, 
tasks and groups to infer 
information from 
valuable assets

Reasoning

Tailoring the ontology: a uniformized…
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WEBINARS 2023 …and modular structure

Knowledge 
Library

Imported 
Glossary

Knowledge 
ontology
(Native) 
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WEBINARS 2023 …and modular structure

Knowledge 
Library

Imported 
Glossary

Knowledge 
ontology
(Native) 
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WEBINARS 2023 …and modular structure

Knowledge 
Library

Imported 
Glossary

Knowledge 
ontology
(Native) 

Knowledge 
Interface

#1

Knowledge 
Interface

#2

Knowledge 
Interface

#3
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01 Controlled Organizational and Project 
Vocabulary for a common 
understanding among stakeholders

Vocabulary

Tailoring the project vocabulary
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WEBINARS 2023 Tailoring the project vocabulary

Project glossary
Terms & Definitions
Synonyms

Term classification
History...
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02 Recreate and capture the system 
architectures represented in views and 
models. Stablish relationships among 
system and system elements.
Linking terms together and classifying 
terms
Useful to define lists of tags for properties

Architectures

System Architecture (MBSE)
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WEBINARS 2023 System Architecture (MBSE)

System Architecture
Functional Breakdown Structure
System Breakdown Structure

Property Allocation
Use Case Diagram...
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03 Represent requirements similarities 
and enable formal representation, 
automatic recognition and aid authors

Patterns

Define your customized requirement patterns

When / 
After / If … [Condition] <Subject> Shall <Action> <Object> [Constraint]
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WEBINARS 2023 Define your customized requirement patterns

Requirement patterns
Functional Requirements
Non-functional Requirements

Conditions: State-driven, Event-driven, Combined...
Signals (CAN Bus)...

Patterns 
Library

[<Condition1>] [<Condition2>] <System> <shall> <System_response>

Available libraries for patterns:
Ø EARS
Ø SOPHIST MASTER Patterns
Ø INCOSE GtWR v4.0 – Appendix C

https://www.reusecompany.com/libraries
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WEBINARS 2023 Define your customized requirement patterns

Requirement patterns
Functional Requirements
Non-functional Requirements

Conditions: State-driven, Event-driven, Combined...
Signals (CAN Bus)...

Source: https://www.csselectronics.com/pages/can-dbc-file-database-intro

The <Component> shall Send/receive <Signal>

When the <Component> receives <Signal> , …
Authoring

Completeness

Consistency Semantic
Search

Traceability

Overlapping
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WEBINARS 2023 Example of Tailored Data Dictionary

Multiple sources

Temperature 
Warrior

Control 
System

Power 
System

Temperature 
Registration 

System

Information 
Visualization 

System

Heating 
System

Sensor

Ontology

Data Dictionary

<<AGENT>> 

<<STATE>> 
<<SIGNAL>> 

<AGENT> in <STATE>
SEND

RECEIVE
<SIGNAL>
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WEBINARS 2023 Supported languages for Data Dictionaries
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Live Demo

Data 
Dictionaries 

& Requirements 
Quality
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#1: Domain Vocabulary Management

Live Demo
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#2: Knowledge interface with MBSE content: RQA – Completeness quality check

Live Demo
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#3: Knowledge interface with MBSE content: RAT – Pattern-based authoring with contextual 
restriction

Live Demo
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WEBINARS 2023 Next webinar

How to avoid duplicated or overlapped requirements to get a more 
profitable project

Ë Writing requirements takes a lot of time and effort, so is there a way to avoid duplicating information?
Ë RAT – AUTHORING Tool can be connected to most of the common requirements management tools (IBM DOORS, PTC 

Codebeamer, Siemens Polarion… and also PDF, MS Word, and Excel) and offers detection of duplicates in real-time.
Ë SES ENGINEERING Studio (which also connects to most RM tools) is a more sophisticated tool that allows finding duplicates 

within a document and also comparing two different documents to highlight a list of those couples with the most semantic 
proximity.

Ë Dates: December 12 and 14, 2023
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WEBINARS 2023
Learn more! 

TRC Website

www.reusecompany.com
Resources -> Webinars (15’ and 1hr)
Services
Support Forum 

http://www.reusecompany.com/
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WEBINARS 2023
Learn more! 

Youtube Channel

The REUSE Company in Youtube: 
https://www.youtube.com/user/TheREUSECompany

https://www.youtube.com/user/TheREUSECompany
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WEBINARS 2023 Contact information

�
�

Ilyes Yousfi

ilyes.yousfi@reusecompany.com

+34 627 08 66 01

@ReuseCompany

https://www.linkedin.com/in/ilyesyousfi/en
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WEBINARS 2023
ECSS - Drafting rules


