@ TRC WEBINARS 2018
Requirements Quality with Logical&Physical models and Ontologies

Webinar rules:
The Webinar will start in few minutes
You'll be muted all along the Webinar

There’s a chatting box to ask your questions or
send your comments when you want

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

If you have any technical issue please use this
chatting box, or mail us at:

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

» Borja Lopez
» Rich Authoring Tool Architect

Borja Lopez
borja.lopez@reusecompany.com
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@ TRC WEBINARS 2018 Content

> Description of The Reuse Company

> Requirements Management and Modelling
> An ecosystem full of tools

> Knowledge Interfaces

> Quality Assessment based on External Knowledge

> Demo

> Q&A
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> Description of The Reuse Company
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@ TRC WEBINARS 2018

Brief description of The Reuse Company

L R=UL=
» /_T :
Trace + Retrieval + Quality
(Reuse)

aiming to IMprove Project performance

By meansofa: ~ Knowledge Centric Approach
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@ TRC WEBINARS 2018 KCSE Suite v18

RAT —Rich Authoring Tool

s Systems | Smart text authoring
Global Quality Management : ‘ Knowledge

SQA -System Quality Analyzer

Repository
(SKR)

SIM —System Interoperability Manager

Tailorable Interoperability Platform
- R+ Manager

Managing requirements transformations Systems Systems

Managing models transformations
- T+ Manager
Managing traceability
- Reasoning Manager

Task based environment
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Knowledge Base  Assets Store
(SKB) (SAS)

SKM —System Knowledge Manager
Management of System Knowledge

Libraries
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Q Headquarters

9 Office

) Partner

Associate Partner
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Selected set of Customers

Aerospace and Defense

7
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2 @AIRBUS THALES 2 SAFRAN
AIRBUS | n
& AIRBUS EADS MBI & SAFRAN
HELICOPTERS EADS INNOVATIONWORKS ~~ MISEILE EYETEME Sagem
Automotive Energy Consulting
: FUSION )
@ RENAULT FOR indra
ENERGY
\_ J
Banking Health care

mwpcR T |
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Other industries
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SIEMENS
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> Requirements Management and Modelling
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@ TRC WEBINARS 2018

Requirements Management

Requirements Management and Modelling

> The development process is affected by a fast-changing environment:

> Technology issues
> Changing needs
> Unidentified risks

> Requirements Engineering becomes central for organizations

> Reducing the development cycle (time to deploy the technology)

> Time to Market ...

> Time to Market with the right Product
> Requirements become the base
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.TRC WEBINARS 2018 Requirements Management and Modelling

Requirements Management

> Importance of writing High Quality Requirements

A 95%

Committed g5
cost

70% ¢

Production and
test

Cumulative LCC

50%

Time Source: INCOSE Handbook
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QTRC WEBINARS 2018 Requirements Management and Modelling

Requirements and Modelling

> Relationship between Requirements Management and System Modelling
> Modelling supports the design activity
> Modelling helps decompose the requirements into the next level down
> Models never say everything about a system

> Requirements can cover not modelled aspects

- Requirements layer

) Usage modelling
Reguirements layer

o

Requirements layer

ol i1

Requirements layer

- Requirements layer

" Requirements layer -

202 L

Requirements layer

" Requiremenits fayer -

Source: Requirements Engineering, Third Edition

Source: Requirements Engineering, Third Edition
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Requirements and Modelling

> Models assist the requirements engineers in analyzing the requirements
> Improve understanding of the system
> Presence of desired emergent properties (and absence of undesirable ones)

> Help determine how to satisfy requirements among different layers

B

o "B.eq&ire_m‘ein:ts layer -

. Requiremerits layer -

Source: Requirements Engineering, Third Edition
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File Edit View Insert Link Analysis Table Tools Discussions Authoring user RGE8.2 Change Management Help

HaE [am [ FFd@Ftes | eHfeg
. . View | Standard view “laees | |G 20 o < EH T P ALY
equirements an odaeliin = 2| ﬁ
1 Scope
2 Nomtive references * 11 Scope
3 Tems and defintion 4 This International Standard specifies the definition of the system, dassification, functions,
4 Specications and requireme human-machine interface (HMI) and test methods for lane departure warning systems. These
5 Test method are in-vehicle systems that can warn the driver of a lane departure on highways and
6 Annex A (nformative): Natior highway-like roads. The subject system, which may utilize optical, electromagnetic, GPS or
7 Bibliography other sensor technologies, issues a warning consistent with the visible lane markings. The

issuance of warnings at roadway sections having temporary or irregular lane markings
(such as roadwork zones) is not within the scope of this International Standard. This

> tantt | th lity of th i t
P y q y q International Standard applies to passenger cars, commercial vehicles and buses. The system
wiill not take any automatic action to prevent possible lane departures. Respensibility for the
safe operation of the vehicle remains with the driver.
1278  The break system shall be deployed 10 miles before landing

> Requirements are not isolated artifacts: t ekt i

dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.
1S0 15037-1, Road vehicles - Vehicle dynamics test methods - Part 1: General conditions for

> Are they Correct?
passenger cars
8 150 15037-2, Road vehicles - Vehicle dynamics test methods - Part 2: General conditions for

heawy vehicles and buses
¢ | 3 3 Terms and definition

> Are they Consistent with the models?

> Are they Complete regarding the information < | e —————
stored in the models!?

bdd [Package] Braking_System [Brake_control_system_Diagram] 0'1|
Braking_System
Vales
— Operafcns '-—-._,___7___7_
L= «decomposes
Individual requirements
. <decomposes «adeoqu:;se» xzjemmp:ﬁse» «demmp;,s?” edeoomﬁés‘e»\
Requirement
s quality o
ez e
— — aBlocks «Block,System_Elemente «Blocks wBlocks
S— S— Braking_SystemuBrake_co Braking_SystemuFriction_brake Braking_SystemuWheel_Slip_Protection_ Braking_Systemu:Magnetic_track_brake_
—_— py Valies Vatkes Vales Values
Sets of requirements Completeness Sets of requirements
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> An ecosystem full of tools
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@ TRC WEBINARS 2018
MBSE: An ecosystem full of tools

\J e
own | \( k‘ .Y; E =i : Z‘ b
“éﬁ Ontology dmfrﬁ; - @ passenger o .

ongive i e Architecture

> Different tools for different purposes: ‘ <€
ubsystem

> Requirements Management

Protégé Model
’ Modell ng External %
> Traceability Source
providing Excel
> Simulation Terminology SIMULINK

Simulation
Model

s Locoing s \ W Four Whaat Drive Works]

> Quality Management

P

> KCSE Suite = Interoperability S T
> Key: Not to model everything in KM, wﬂm m..WQZ Dernal
but dynamically load the knowledge on

real time

> This way, SQA will perform quality
assessment with all this knowledge

Ii All rights reserved © The REUSE Comiani 2018
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Quality Assessment based on a Knowledge Base

> Knowledge is the Core

> Systems Knowledge Base (SKB) > Ontology
> Terminology layer (Vocabulary)

> Thesaurus layer (System Conceptual Model)
> Patterns layer (Boilerplates)

> Reasoning layer (Decision Making)

> Knowledge Manager allows the user to model
the domain (knowledge) into an ontology

> Manual process + Semi-Automatic Import /
Export.

e REUSE Co




@ TRC WEBINARS 2018

Quality Assessment based on a Knowledge Base
L e s
- Terminclogy Conceptual Mode Patterns Farmalization Inferen
> D i K I d B » ¥ (mport ¥ Import
ynamic Knowledge Base L At % € e

[A Export

«0rganizational= «PB5» Qther Advanced Clusters 1
view = search
Hierarchical Views Semantic Clusters Relati
pkg [Package] Model [General_breakdown_structure] — R
Rolling_Stock_Components Pir’.“ | Q s | |
_________________ P % » @ Common
4 0 Model @
v O Auxiliary_systems ©
@ Eraking_system

v @ interiors
, ) ecmis
';,,;;d;mmwsv lfngecérﬁpose» %ﬂg@‘mmse» Package
’ 4 L
Braking_System
Propulsion —
Auxiliary_systems L h
Aueiliary_systems BrakingSystem Intenars On_board_vehicle_control Passenger_informaton_System Propulsion
auxiliary_systems brakingsystem nternors on_board_wshicle_control passanger_information_system propulsion

B

Madel
model

vy b
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@TRC WEBINARS 2018 Requirements Management and Modelling

Requirements and Modelling

stm [Block] Braking_System [statechart_7]

> Use Case: Completeness checking of a
Rhapsody model

Maormal Alternate

Are the transitions of the
l‘ State Charts well defined in

the requirements J
specification!?

Emergency

All rights reserved © The REUSE Company 2018
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Requirements and Modelling

File Edit View FReasoner Tools Refactor Window Help

> U S e Cas e : “ C o m m u n i Cati O n Syste m ” | @ untitled-ontology-2 (http://www.semanticweb.org/jmfuentes/ontologies/2018/1/untitled-ontology-2)
. . ., Active Ontology x| Entities x| Individuals by class x| DL Query x|
defined in Protége

Annotation properties | Datatypes | Individuals ® System — http://www.semanticweb.org/jmfuentes/ontolc
Classes | Object properties | Data properties Class Annotations | Class Usage |
Class hierarchy: System =] e
u g"‘ 38{ -"3\553”53‘i ~| Show: v thisl¥l disjoints¥| named sub/superclasses
- owl:Thing Found 12 uses_of S‘:ystem

v-- @ Component Y. Communication_system

y. System_Element : & Communication_system Type System

R0 system

Is the Communication > ® stakehoider "o s

0 stakeholder DisjointWith System

l‘ System specified in the

General class axioms
° 7
I eq u I I el I le nts SubClass Of (Anonymous Ancestor)
L]

Instances
’ Communication_system

& Train

Target for Key

Drisjoint With
) stakeholder
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@TRC WEBINARS 2018 Requirements Management and Modelling

Requirements and Modelling

> Use Case: Components defined in Simulink

nnnnn

Are the requirements L;m_u
‘ specifying properly the
l Simulink components? - Q—W

mmmmmm
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> Knowledge Interfaces
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() 1BM Rational Rhapsody Designer for Systems Engineers - Rolling_Stock_Components.rpy - [Package Disgram: General_breskdown _structure in Model]
o (4 % File Edit View Simulation Layeut Tools Window Help
O e In nOVV e e Into CERltEn @ [¢9 ¥R %] | s s -] 6|reeEal s
Basic @ ‘

|]]<;, o [ModelGensral_breakdown_stucturs -l@ H].
(] P ] T Dk £ |TEEMT fevencan [0 A nsua=sazAZb 4|
| 5 General_breakdown,_stru... X | 35 Brake_control_system_Diagr..| % Braking_System |
R?;:deewiw ;HL; + ‘ kg [Package] Model [General_breakdown_structure] I
> KM allows the user to model the information Elfeomena || S—
into the SKB (e.g. Rolling Stock Components of
a Rhapsody model) P Y
e P e
> A Product Breakdown Structure (PBS) can be

modelled to represent the decomposition of
the Rolling Stock Components H- .

Terminclegy Conceptual Model Patterns Formalization |

> Different structures (relationship types) for the e | e[ Q K g
different elements of the model ?

iew - search

Hierarchical Views Semantic Clusters
Q- || %] [

4 Rolling_stock_components

> C O n s : @ Auxiliary_system

@ Braking_system

® Interiors

> Manual or Semi Automatic work is needed o el
> Duplicated knowledge (Rhapsody & KM)

® Propulsion
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Knowledge Interfaces for SKB Extensibility

» What if ... the SKB (System Knowledge Base) was dynamically fulfilled?
No human effort in exporting / importing glossaries, taxonomies, etc.
No need to maintain / update the SKB.

» KCSE vI8 Feature = Knowledge Interfaces

Connectors to external sources of knowledge (OSLC-KM).

» Changes on the source artifacts (e.g. SysML Rhapsody Model) = The SKB gets updated.

ii All riihts reserved © The REUSE Comiani 2018
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Knowledge Interfaces for SKB Extensibility

» Managing connectors in Knowledge Manager

o @ =

- Terminclogy
g § & @

Conceptual Model Patterns

Formalization

Knowledge Manager

Inference

Configuration management

mn) P
v,

Extensibility

My importad Empty this My configuration Generate Import Knowledge lKrowledge
libraries ontology as library library library Interfaces Import =
Libraries External Knogledge
Knowledge Interfaces:
Identifier Mame Description Import date Language
&8 1 [Rhapsody] Relling Stock madel 11/30/2017 English {United Ki

Assets store

~“ 05LC KM Connection

— Connection Information:

Mame: tRha psody] Rolling Stock model

Description:

— OSLC KM Connection Parameters:

RMS Location: RMS Type:

OSLC Service [ OSLC KM Type: | cpL
File i SysML SubType: | Rhapsody

Project File:

| Ghvrolling_stock_modelxmi
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Knowledge Interfaces for SKB Extensibility

» Filling out the SKB in a dynamic way

o =JH e =
- Terminclogy Conceptual Mode Patterns Formalization Inferen

x' x' ." [¥ import [¥ Import
¥ [A Export [ with terms Erern

«Organizationale «=PBS» (Other Advanced Clusters 1
iew = search [
Hierarchical Views Semantic Clusters Relati h
Ausiliary_systems BrakingSystem Interiors On_board_vehicle_control Passenger_information_System Propulsion
| Q | - | | auxiliary_systems brakingsystem interiors on_board_vehicle_contral passenger_information_system propulsion
b @ Common E
4 0 Model —
v Auxiliary_systems —b
¢ 0 Braking_system —~
v @ interiors g =
. =
» @ On_board_vehicle_control a o

» @ Passenger_information_system i
» 1 Propulsion E
® Rolling_stock_components
v @ sidefinitions
¢ @ System Order:
1

a @ Knowledge Interface (Code 1):
[Rhapsody] Relling Stock model
Description:

Imported on:
11/30/2017 11:05:59 PM
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> Quality Assessment based on External Knowledge
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Using Knowledge Interfaces - Overview

> Knowledge Interfaces are fully integrated on SQA and RAT
> Native support of UML/SysML (classes, blocks, actors, etc)

> Available for quality assessment

> Quality Metrics can be configured with the content of Knowledge Interfaces (e.g. state charts
coverage)

> Available for pattern-based authoring

@ Rich Authoring Tool

Packages - o x| File View

. = m‘:w':ﬁ:” RTNMT, ing | Teniosiogy, — Authoring with every indexable pattern within the group '01.02 - System Operation : Modes and States Requirements'
ements specification incampleteness

210% o the s e

e o the mete re nat covered o e speciiation

01,02 - Systern Operation : Modes and States Requir., (1) |%| < Selecta

=3
=
o
=3
m
<

e ¥ 2alB o e B I UANEESESE=FS A©
‘When the
Air_supply_system &
Metrc Automatic_train_cperation_unit

Auxiliary_electric_system
Auxiliary_systems

o i e spmccation ot s 1t ki 7 OS5 i
i o specfcion e sl m e i 4 (1O5%) Billing_systemn

s < I:
ot mamber o e ound nthe specication: 21 Brake_control_systemn
Braking_system

Catering_system

Central_passenger_information_systermn_unit

44 terms

Show numbers

i A1 SHaw optiohal Terns

Matchin, |
’V TIME ADVERB «WHEN ACTIVATION: | AR'IICLEi «Blocks |l.-’ERB TO BE | PREPOSITION «RANGE <= (MAXIMUM)

[T [ ———— Jo——g
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> Demo

, “ iiliWe REUSE Co“ : - -



GTRC WEBINARS 2018 Demo Summary

> Integrating a Rhapsody Model and a Simulink file to assess requirements quality
> KM to connect the Knowledge Base to the Rhapsody Model + the Simulink file
> SQA to define a set of quality metrics
> SQA to perform quality assessment

> RAT to create some missing requirements

> Integrating a Protége ontology for the Communication Subsystem assessment
> KM to connect the Knowledge Base to the Protége Ontology

> SQA to define a set of quality metrics and perform quality assessment

i| i All rights reserved © The REUSE Company 2018 _
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Next webinar

P W S
ID DATES TIME

> Topic: Can script based languages, like DXL, hack 16/0112018 5.00 pm CET
Natural Ianguage Processin g? TRCW-0I Requirements Quality along the supply chain 18/01/2018 9.00 am CET
20/02/2018 5.00 pm CET

p Content: TRCW-02 Managing the quality ecosystem: DOORS, Rhapsody, Simulink and Modelica  22/02/2018 9.00 am CET
13/03/2018 5.00 pm CET

A recent blog POSt by our eSteemed CO”ege TRCW-03 Ontologies Configuration Management 15/03/2018 9.00 am CET

Christer Froling has sparked a tidal wave of _
interest and his paper “NLP beats DXL - --

08/05/2018 5.00 pm CET

(DOO RS sc I"Iptlng) every day of the week” has Trcw-0s Procuring systems: PQS for SMARTer acquisition 10/05/2018 9.00 am CET

: : H i H 05/06/2018 5.00 pm CET

begnt dlitrtl:b g;’ed Wldely' BUt can hlS Clalm be TRCW-06 The SMARTER way to improve your requirement specifications 07/06/2018 9.00 am CET
substantiated! 11/09/2018 5.00 pm CET

. . e . . . . TRCW-07 Knowledge and Quality management milestones in a SE organization 13/09/2018 9.00 am CET

Dr. Simon erght will Investigate this claim 16/10/2018 5.00 pm CET

1 H H 1 TRCW-08 Automatic checking of quality metrics for logical and physical models 18/10/2018 9.00 am CET

durlng a Weblnar and exa,'mlne the eYIdence,.As Following standards patterns in KCSE: An application to EARS patterns in 03/07/2018 5.00 pm CET
someone who has been involved in improving  Trcw.09 RAT and SkM 05/07/2018 9.00 am CET
reqUirementS quallty for over 20 )’ears and as a TRCW-10 Tracing system work products: T+ Manager gg;: :gg:g ggg :rr: (C::IIEE:II:
DXL programmer for over 10 years he is 11/12/2018 5.00 pm CET
|dea”y Placed to refe ree thIS matCh DXL TRCW-11 Defining your own quality rules in KCSE: A one-hour practical approach 13/12/2018 9.00 am CET

’ 15/01/2019 5.00 pm CET

verses NLP. TRCW-12  The KCSE approach in a nutshell 17/01/2019 9.00 am CET

. 12/02/2019 5.00 pm CET
‘ DateS: TRCW-13 Requirements Transformations 14/02/2019 9.00 am CET

> Tuesday 10®" APR 2018 at 5.00 pm CET
> Thursday 12t APR 2018 at 9.00 am CET
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