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Knowledge and Quality management milestones 

in a Systems Engineering organization

Webinar rules:

The Webinar will start in few minutes

You’ll be muted throughout the Webinar

There’s a chat box for you to ask questions at any time during the webinar

Please address comments and questions to the user “The REUSE 
Company” and not to the presenter directly

If you have any technical issues please use this chat box, or mail us at: 
support@reusecompany.com

The Webinar will be recorded.  A link to the recording will be sent to you 
in few days time

2018WEBINARS

mailto:support@reusecompany.com
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The REUSE Company – TRC Worldwide

Local partners: France, Germany, Italy, Spain 
and Japan

Customers in different countries along United 
States, Europe and Asia

TRC Headquarters is based on Madrid (Spain)

United Kingdom TRC office

Scandinavian TRC office (Sweden)
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The REUSE Company (TRC)

Specialized in the application of Semantic Analysis Technologies to a

wide range of industries (Aerospace, Defense, Automotive, Railway,

Energy…)

Focus: System/Software Reuse, Traceability and Quality. Integration

of tools and technology from The REUSE Company facilitates the

representation, analysis and exploitation of knowledge and enables a

knowledge-centric systems engineering approach.

Mission: promoting system/software and knowledge reuse within any

organization, by offering processes, methods, tools and services.

Technology fully integrated within the organization production chain.

Tools and solutions for knowledge Traceability, Reuse and Quality management

Innovative technologies applied to 

Knowledge Reuse 
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Elena Gallego Palacios

Consulting Director at The REUSE Company. 

Elena has experience in Systems Engineering in the aerospace, defense, 

railway and automotive industries. 

Her topics of interest include requirements engineering, knowledge

management, software engineering and domain architectures. 

She is also the author of some research papers publications in topics 

such as reuse of physical system models and improvement of the quality of 

requirements.

Furthermore, Elena is participating as a researcher in different EU 

projects, leading the work package (WP2) for Industrial Use Cases in the 

REVaMP2 (ITEA3 Call 2 2016) project, and has contributions in 

AMASS (H2020/ECSEL) and CRYSTAL (ART Call 2012: 332830).
elena.gallego@reusecompany.com

+34 673 59 79 11
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For emaxlpe, it deson’t mttaer in waht order

the ltteers in a wrod aepapr, the olny

iprmoatnt tihng is taht the frist and lsat ltteer

are in the rghit pcale.

The rset can be a toatl mses and you can

still raed it wouthit hgue pobelrm
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Knowledge Centric Systems Engineering

Stakeholder 

needs and 

requirements

Operation

Business or 

Mission 

Analysis

Maintenance Disposal

System 

requirements

Architecture

Design

Validation

Transition

Verification

System Analysis Integration

Implementation

Knowledge Base - Ontology
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Performance 

and Quality

Flexibility

Time to market

Project 

Infrastructure

Knowledge Centric Systems Engineering

Competitiveness



9 All rights reserved ©  The REUSE Company 2018

Discovering information in Requirements Documents

Controlling information to unify requirements interpretation

Identifying strengths and challenges in requirements documents

Building up the Knowledge Base or Ontology

Verifying requirements smarter and quicker
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Discovering information in Requirements Documents
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Discovering information in Requirements Documents 

Source Requirements 

Documents (Word, PDF)

Requirements Documents  

(Excel, DOORS, Word, …)

Automatic Extraction 

based on patterns

Simple

Index Process

Knowledge - Based 

Index Process

Automatic requirements elicitation

from documents
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Controlling information to unify requirements interpretation
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Controlling information to unify requirements interpretation

Statement of Work

SoW

Defence Technical

Specification

Support

CLS / ILS

Work Breakdown

SoW

Technical Specification

SSS

An application to check compliance with 

standards
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Identifying strengths and challenges in requirements documents
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Identifying strengths and challenges in requirements documents

Completeness

Consistency

Correctness

Completeness

Consistency

Automatic identification of challenges in requirements
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Correctness Quality Check

Quality Analysis applied to 

single requirements

The Correctness Quality Set:

Characteristics coverage

Ontology dependency

Effort needed to fix 

identified error
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Completeness Quality Check

Specification viewpoint Ontology viewpoint
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Consistency Quality Check

Traces Inconsistency

Specification Inconsistency Ontology Inconsistency
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Building up the Knowledge Base or Ontology



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

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

Building up the Knowledge Base or Ontology
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01 Controlled Organizational and Project 

Vocabulary for a common 

understanding among stakeholders

Vocabulary

A380 A350 System Operate Temperature Environment PressureVocabulary
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02 Recreate and capture the system 

architectures represented in views and 

models. Stablish relationships among 

system and system elements

Architectures
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03 Represent requirements similarities 

and enable formal representation, 

automatic recognition and aid authors

Patterns
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04 Representation of assets 

semantic through SRL – System 

Representation Language

Formalization

Temperature
“Greater than (>)“

ºC-70Formalization The aircraft shall be able to operate at a 
minimum temperature of -70º C
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05 A combination of rules, tasks and 

groups to infer information from 

valuable assets

Reasoning

Reasoning NUMBER“  Lower than (<) “ -70º NUMBER “Greater than (>)“ +65ºOrIf ºC ºC
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Verifying requirements smarter and quicker
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Verifying requirements smarter and quicker

First Assessment Second Assessment Quality Evolution

Keep the performance under control
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How do we apply KCSE milestones?
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Efforts to apply KCSE milestones

Process Automation 

User’s Support

Both

Make it simple

Systems Engineering Handbook. INCOSE-TP-2003-002-2015 Systems Engineering Handbook. INCOSE-TP-2003-002-2015 

KCSE application purpose



33 All rights reserved ©  The REUSE Company 2018

Efforts to apply KCSE: Best Practices

Task Hours
Person 

Month

Build Ontology (DB1)

(terms classification + PBS + patterns) 281.20 1.76

White - Edit Requirements (approx. 350 req.) 10.60 0.07

White - Design Quality configuration 132.00 0.83

White – Implement Quality configuration

(metrics elaboration + quality assessment) 9.64 0.06

Yellow - Edit Requirements 120.00 0.75

Orange – Design and Implement quality

configuration 20.98 0.13

Orange - Edit Requirements 90.00 0.56

Total 664.43 4.15
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Correctness: 
Syntax 
Analysis

Ontology: 
Controlled 
Vocabulary

Ontology: 
System 
Conceptual 
Model 

Requirements
Patterns

Correctness: 
Semantic 
Analysis

Formalization 
& 
Relationships

Completeness
& Consistency 
Analysis

Ontology: 
Requirements 
Retrieval & 
Reuse

Efforts to apply KCSE: Best Practices
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Correctness: 
Syntax 
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Ontology: 
Controlled 
Vocabulary
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System 
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Requirements
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Correctness: 
Semantic 
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Belt

Metrics
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Correctness: 
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Correctness: 
Syntax 
Analysis

Ontology: 
Controlled 
Vocabulary

Ontology: 
System 
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Requirements
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Semantic 
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How does KCSE milestones enhance SE activities?

40% Cost Saving
(Average Value)
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Constructive Systems Engineering Model - COSYSMO

COSYSMO computes effort (and cost) as a 

function of system functional size and adjusts 

it based on a number of environmental factors 

related to systems engineering.

http://csse.usc.edu/tools/COSYSMO.php

# of System Requirements

# of System Interfaces

# of Algorithms

# of Operational Scenarios

Requirements Understanding

Architecture Understanding

Tool Support

Process Capabilities
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Constructive Systems Engineering Model - COSYSMO

http://csse.usc.edu/tools/COSYSMO.php
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Example of application – Nominal Values

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝑉𝑎𝑙𝑢𝑒𝑠 = $9,454,288.00
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Example of application – High Values

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝐻𝑖𝑔ℎ 𝑉𝑎𝑙𝑢𝑒𝑠 = $5,896,640.00
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Example of application –Very High Values

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝑉𝑒𝑟𝑦 𝐻𝑖𝑔ℎ 𝑉𝑎𝑙𝑢𝑒𝑠 = $3,687,172.00
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Example of application – Cost Saving Percentages

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝑵𝒐𝒎𝒊𝒏𝒂𝒍 𝑉𝑎𝑙𝑢𝑒𝑠 = $9,454,288.00

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝑯𝒊𝒈𝒉 𝑉𝑎𝑙𝑢𝑒𝑠 = $5,896,640.00

𝑆𝐸 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟
𝑽𝒆𝒓𝒚 𝑯𝒊𝒈𝒉 𝑉𝑎𝑙𝑢𝑒𝑠 = $3,687,172.00

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐶ℎ𝑎𝑛𝑔𝑒
𝑵𝒐𝒎𝒊𝒏𝒂𝒍 𝒕𝒐 𝑯𝒊𝒈𝒉 = 𝟑𝟕. 𝟔𝟑%

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐶ℎ𝑎𝑛𝑔𝑒
𝑵𝒐𝒎𝒊𝒏𝒂𝒍 𝒕𝒐 𝑽𝒆𝒓𝒚 𝑯𝒊𝒈𝒉 = 𝟔𝟏. 𝟎𝟎%

-€ 50.000 

€ 50.000 

€ 150.000 

€ 250.000 

€ 350.000 

€ 450.000 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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T

MONTH

Return on Investment with SES v18 - Pilot Project

EFFORT Current State EFFORT Future State SE STUDIO (SES) COST NET SAVING WITH SE STUDIO
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Conclusions

KCSE approach as a mean to 

enhance projects

Ontology Design and Architecture 

based on the goals and efforts

Tailoring activities to optimize 

tools, processes and assets

40% Cost Saving

4 Person Month
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elena.gallego@reusecompany.com

THANK  
YOU!
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Next webinar
Topic: How to write requirements in the Space Industry using a Knowledge Library based on ECSS standards

Content:
The European Cooperation for Space Standardization - an initiative established to develop a set of standards aiming to gain a 
common understanding across the space industry in Europe. ECSS has released some guidelines for the development of technical 
requirements specifications.

The REUSE Company has developed a Knowledge Library, coping with the ECSS standard, to guide requirements writers writing high-
quality requirements and provide help during the long-lasting requirements inspections, thus making easier the compliance with the ECSS 
standards. This Knowledge Library is part of the SES Suite (Systems Engineering Suite), managed by our tool Knowledge Library and include 
glossaries, taxonomies of terms, taxonomies of types of requirements, requirements patterns and requirements quality rules.

Dates:

Tuesday, November the 20th at 5.00 pm CET

Wednesday, November the 21st at 9.00 am CET

Next webinars2018WEBINARS




