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AboutThe REUSE Company (TRC)

The company was 

created in 1999

As a spin-off of a 

local university in 

Madrid (Spain)

01
System + 

Software 

Engineers

Smart combination 

between Company 

staff and R&D 

from Academia

02
Head Quarters:

Madrid(Spain)

International

offices:

London(UK) 

Stockholm 

(Sweden)

03
Offering a 

knowledge 

centric approach 

to leverage system 

engineering 

activities in our 

customers

04

WHEN WHO WHERE WHY

Introduction to The REUSE Company
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Research and innovation in our DNA. Public projects

Past
ARTEMIS CRYSTAL

Requirements
Engineering

Current
Celtic+: IoD

Future
ITEA3: EMBRACE

New Control

Researchand Innovation in our DNA
Spin-off of Carlos III University of Madrid

TRCõs headquarter is in the LegatecTechnology Park of the University

å10% of revenues are devoted to R&D

TRC is actively involved in several large EU research projects

Introduction to The REUSE Company
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QUALITY

TRACEABILITY

REUSABILITY

Leveraging Systems 
Engineering activities

Introduction to The REUSE Company
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Who is using our technology?

Aerospace and defense

Energy

Automotive

Healthcare

Other industries

Introduction to The REUSE Company
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Ilyes YOUSFI Sales & Consulting Engineer at The REUSE 

Company. 

Ilyes has experiencein Energy Engineering and

LifeCycleAssessmentmethodsin differentindustrial

sectorssuchasenergyandaeronautics.

Ilyesõmainmissionsare: international sales of our

systemsengineeringsolutions,consulting of our

customersand account management .

His maininterestsincludeknowledge management,

industrial engineering,requirements engineering,

andsustainable engineering processes.
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Why using patterns ? 
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History of requirement patterns

First introduced in 1998 : Future Surface Combatant (FSC) Defence Project ðUK

Development of Nature Language Processing (NLP) tools

Also known as òboilerplatesó or òtemplatesó

Developed first in software engineering and extended to systems engineering (INCOSE patterns 

working group)
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Definition and benefits of requirement patterns

Represents the structures every correct requirement should meet

Different types of requirements Ą different patterns (templates)

Customizable for every domain, customer and content of each requirements document

Libraries with sets of patterns

Represented as a sequential set of restrictions: placeholders

When <Condition> <System> Shall <Action> <Object> Time_constraint

Example : When ice is detected, the car shall show an ice icon in less than 0,5 s from its detection
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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 ï

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

The Ontology for KCSE

Why using patterns ? 
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Consistency metrics (most)

Completeness metrics (some)

Correctness metrics (few)

Semantic retrieval capabilities

Writing assistance (RAT)

Correctness metrics (some)

Improve accuracy of other quality metrics

Completeness/Consistency metrics (some)

Semantic retrieval capabilities

Requirements and knowledge elicitation

Completeness metrics (some)

Correctness metrics (few)

Semantic retrieval capabilities

Writing assistance

SKB ðSystem Knowledge Base

01. Vocabulary

02. SCM / architectures

03. Patterns

04. Formalization

05. Reasoning

CCC Metrics (most)

Requirements quality metrics: knowledge needs
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Some examples : Dictionary references (acronyms)
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Some examples : enforcing the tolerance when using measurement units
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Some examples : filter the passive voice detection only on selected groups of patterns
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Some examples : completeness metrics (property described for all the elements of a system/sub-system)
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Some examples : Semantic processing of requirements to identify similar requirements in the meaning
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Some examples : Extraction of requirements following a given pattern and integration into RM tools
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Some examples : Extraction of specific terms using placeholders of a given pattern to feed the ontology
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Some examples : Knowledge transformation from system requirements to system modeling



23 All rights reserved ©  The REUSE Company 2020

2020WEBINARS
Why using patterns ? 

Patterns inside our Systems Engineering Suite (SES)

Some included out-of-the-box database with SES Server installation

Other included in specific SES Libraries (ECSS, EARS, é)

Managed in Knowledge Manager (KM)

Managed by the Knowledge Architecté

é but also requested by Requirements Authors : 
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More content on requirements patternsé

Webinars focused on patterns definition and application for 
requirements quality and authoring

Quality measuring using patterns : 
https://www.reusecompany.com/webinar/requirements-patterns-
for-requirements-quality-analysis-and-requirements-writing

Analyse documents and capture content to feed the knowledge 
base : https://www.reusecompany.com/webinar/capturing-content-
for-your-knowledge-base-with-km-rqa-and-rat

Quality metrics : Correctness 

Basic level : 
https://www.reusecompany.com/webinar/capturing-content-
for-your-knowledge-base-with-km-rqa-and-rat

Advanced level : 
https://www.reusecompany.com/webinar/advanced-
requirements-verification-using-parameterized-metrics-in-
rqa

Quality metricsðConsistency: 
https://www.reusecompany.com/webinar/how-to-check-
requirements-consistency-with-rqs-and-ibm-doors

Quality metricðCompleteness: 
https://www.reusecompany.com/webinar/checking-requirements-
completeness-with-rqa-and-ibm-doors

https://www.reusecompany.com/webinar/requirements-patterns-for-requirements-quality-analysis-and-requirements-writing
https://www.reusecompany.com/webinar/capturing-content-for-your-knowledge-base-with-km-rqa-and-rat
https://www.reusecompany.com/webinar/capturing-content-for-your-knowledge-base-with-km-rqa-and-rat
https://www.reusecompany.com/webinar/advanced-requirements-verification-using-parameterized-metrics-in-rqa
https://www.reusecompany.com/webinar/how-to-check-requirements-consistency-with-rqs-and-ibm-doors
https://www.reusecompany.com/webinar/checking-requirements-completeness-with-rqa-and-ibm-doors
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Implementing the MASTER 

patterns inside TRC tools
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Training & consulting firm created in 1996 ðtoday 60 members

Specialization in Requirements and Systems Engineering 

Co-creator of the IREB Standard

Provider of 100% tool neutral methods and knowledge

Wissen-for-free section : free publications of requirements engineering practices 

MASTER patterns : Requirements patterns to enhance the structuration of requirements documentation

RE Primer : Overall description of the requirements engineering phase and set of rules (SOPHISTen-

Regelwerk)

Implementing the MASTER patterns inside TRC 

tools

Who are the SOPHISTs ?

Source : Sophist.de
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Cross-domain patterns to express system requirements : 

Functional requirements

Non-functional requirements

With or without introducing a condition to the main sentence of requirements

The use of the MASTER patterns enhances : 

The structuration of the syntax of requirements

The uniformity of sentence structures (linking words in conditionsé)

The scope of each set of pattern (functional, non-functional,é).

The scope of conditions (time-related, logical, triggered by an event)

Implementing the MASTER patterns inside TRC 

tools

SOPHIST MASTER patterns

https://www.sophist.de/fileadmin/user_upload/Bilder_zu_Seiten/

Publikationen/Wissen_for_free/MASTeR_Broschuere_5-

Auflage_Komplett_Lesezeichen_Update_web.pdf
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Objective : write functional requirements

3 different cases to express the FunctionMASTER

Independent system activity

User interaction

Interface requirement

The FunctionMASTERalso has a detailed version to give more context to the functionality described

Implementing the MASTER patterns inside TRC 

tools

SOPHIST MASTER patterns : Functional requirements (FunctionMASTER)
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Independent system activity

Function started and perform automatically

by the system

User interaction

The system enables the user to perform a function to achieve a goal. The system relies on the user to perform the 

function

Interface requirement

Cases when the system relies on information coming from a third party (other than a user)

Implementing the MASTER patterns inside TRC 

tools

FunctionMASTER: 3 different paths
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Implementing the MASTER patterns inside TRC 

tools

FunctionMASTER: Independent system activity ðImplementation inside the TRC Knowledge Manager
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Implementing the MASTER patterns inside TRC 

tools

FunctionMASTER: User interaction ðImplementation inside the TRC Knowledge Manager
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Implementing the MASTER patterns inside TRC 

tools

FunctionMASTER: Interface requirement ðImplementation inside the TRC Knowledge Manager
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Requirements which do not address the system functionality but contain elements with impact on 

the addressed functions

6 sub-categories of non-functional requirements

Implementing the MASTER patterns inside TRC 

tools

SOPHIST MASTER patterns : Non-functional requirements

Addressed content PropertyMASTER EnvironmentMASTER ProcessMASTER

Quality requirements Qualitative property of the system of interest 

(performance requirement)
X

Technological 

requirements

Efficient way to give more accuracy to the scope of 
a system functionality X

Environmental 

requirements

Quantity requirement 

User interface 

requirements

Focus on the user interface of the system. Details 
on the visual, acoustic presentation of the 
functional operations

X

Requirements for 

other delivery 

components

Delivery components : training documents, 

installation software, tools for assembling 

components, é
X

Requirements for 

activities to be carried 

out

Description of the process, that is to say the way 
the system is operated X X

Legal-contractual 

requirements 

Agreed rights and obligations with regards to the 

development and use of the product to be created. X X
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Implementing the MASTER patterns inside TRC 
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SOPHIST MASTER patterns : Non-functional MASTER Templates

PropertyMASTER

EnvironmentMASTER

ProcessMASTER

As long as the system is active the temperature of the system shall be 

higher than 5 ºc.

The library computer shall be designed in a way the library system can be operated 

at temperatures from -25 °C to + 50 °C.

The contractor shall provide at least 60% of the service with its own employees.
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SOPHIST MASTER patterns : PropertyMASTER
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SOPHIST MASTER patterns : EnvironmentMASTER
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Implementing the MASTER patterns inside TRC 
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SOPHIST MASTER patterns : ProcessMASTER
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SOPHIST MASTER patterns : Conditional MASTER patterns

LogicMASTER

EventMASTER

TimeMASTER

If the temperature is below -10 Üc, é

If the librarian deletes the database, é

As soon as the event Evacuation happens, é

As soon as the librarian activates the function 

Register customer, é

As long as the smartphone is in the state Low Battery, é

As long as the customer borrows a book from the library,é
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Implementing the MASTER patterns inside TRC 

tools

SOPHIST MASTER patterns : Example of structure with LogicMASTER

LogicMASTER1

LogicMASTER2

OR
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A combination of knowledge items,

of different nature, 

at different levels of abstraction

Representing (or not) a specific business domain or area of knowledge

With the aim of improving the way projects are managed, including:

the promotion of the principle: quality right the first time,

enabling semantic search portals to archive and retrieve assets,

thus providing tools to reuse assets at different level, 

and reducing time to market,

improving the way engineers generate (author ) new assets,

enhancing the way items are inspected and verified,

Enabling real interoperability mechanisms and services,

reducing time to elaborate documents, systems and projects.

Implementing the MASTER patterns inside TRC 

tools

Concept of knowledge libraries in TRC tools
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Implementing the MASTER patterns inside TRC 

tools

Knowledge Libraries

INCOSE Guide for 
Writing 

Requirements

EARS Patterns NASA Library ISO 26262 Library MASTER
patterns

INCOSE
Quality rules for the 

analysis of textual 
requirements

EARS
Requirements 

patterns

NASA
Glossary, patterns and 

rules

ISO 26262
Glossary, patterns and 

rules

MASTER
patterns

Users

Knowledge Base
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Using the SES Knowledge Manager (KM)

Implementing the MASTER patterns inside TRC 

tools

Management of the knowledge base to create the patterns

Available languages of the Sophist library 
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Using the SES Knowledge Manager (KM)

Implementing the MASTER patterns inside TRC 

tools

Implementation of patterns : using different levels of sub-patterns and semantic clusters

Available languages of the Sophist library 



45 All rights reserved ©  The REUSE Company 2020

2020WEBINARS
Implementing the MASTER patterns inside TRC 

tools

Example of view in KM Pattern wizard : Configuration of paths and optional terms
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Following patterns in the 

Authoring tool

Writing better requirements
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Using the SES Rich Authoring Tool (RAT)

Following the MASTER patterns in the Authoring tool

Authoring with the SOPHIST library
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Authoring with SOPHIST patterns

òon the flyó writing assistance to help following the pattern :

Following the MASTER patterns in the Authoring tool
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Authoring with SOPHIST patterns

Display of the pattern when moving the pointer of the mouse on the selected pattern to be followed

Following the MASTER patterns in the Authoring tool
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The Requirements Quality Suite

Implementing the 

SOPHIST RE -Rules 
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Using the SES Requirements Quality Analyzer (RQA)

Implementing the SOPHIST RE -Rules

Measuring quality with the SOPHIST library

Quality assessment of the 

requirements using a configured 

set of rules
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SOPHIST RE-Rules : Sophist 18 rules to enhance requirements documentation and enable 

requirements verification

3 priority levels

Implementation into the  CCC model of the TRC  Systems Engineering Suite RQA (quality metrics)

Implementing the SOPHIST RE -Rules

The SOPHIST RE-Rules
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The SOPHIST RE-Rules

The implementation of the Sophist RE-Rules into the TRC tools 

consists in converting each rule into quantifiable sets of 

metrics in order to create quality assessment baseline.
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Implementation inside RQA : Example of Rule #8 : Formulate adjectives in a way that can be measured or tested

Customizable list of words to be avoided 

because they are not measurable of 

cannot be tested.


