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Introduction to The REUSE Company

WHEN WHO

O I The company was O 2 System +
established in Software
1999 Engineers

Smart combination
between Company

staff and R&D
from Academia

As a spin-off of a
University in
Madrid - Spain

03

Headquarters:
Madrid (Spain)

International offices:

Stockholm (Sweden)
Tokyo (Japan) Delegation

04

Introduction
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Y

WHY

To provide a
knowledge centric
approach to leverage
system engineering
activities in our
customers
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Introduction to The REUSE Company

Introduction

- 4 @ R=US=

(he) _«\eu:;-\‘:)

K nowledse
Centric

S>roach

\/( O(I’IO”I rlglapnayn)y )

Knowledge Centric
Systems Engineering (KCSE)

Global Repositories —
Archiving —
Configuration Management —

QUALITY (jes)

- Quality Management

- Verification & Validation management
- Risks Management

- Smart Authoring

TRACEABILITY

Links and Interoperability —
Transformations —
Change management —

EUSABILITY

- Interoperability
- Retrieval & Archiving
- Adaptability to Existing Toolsets
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Introduction to The REUSE Company S=US=

Customers all over the world: +20 countries

P~ d ’

Customers within different industries:
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& TRC WEBINARS 2020 Introduction

The presenters

José M. Fuentes

Current position: Chief Operating Officer at The REUSE Company

Product manager of the Systems Engineering Suite tools during the last 5 years
INCOSE CSEP Certified

Graduated in the INCOSE Institute for Technical Leadership
Member of the board of AEIS — the Spanish chapter of INCOSE
Active contributor to the INCOSE Guide for Writing Requirements
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What is Capella

Open-Source solution for Model-based Systems Engineering

Comprehensive, extensible and field-proven MBSE tool and method to successfully
design systems architecture

Main characteristics:
Understand the customer need
Define and share the solution
Ensure engineering-wide collaboration
Early evaluate and justify architectural choices
Prepare and master V&V

== Capella
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Textual requirements and model requirements

Need model

helps formalize and
consolidate
customer and
system requirements

Textual Solution model
requirements

helps validate
are at the heart of feasibility,
the current elicit/justify new
engineering requirements for the
practices system/subsystems
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Textual requirements and model requirements

Models enable automated processing

Models add rigor to need expression / solution description

A model requirement can formalize a textual requirement
and explicit its effects and ramifications
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Textual requirements and model requirements

Text is normally better for the first interactions with customers and suppliers

So, textual
Legally binding documents are normally written in text form of needs

and

High-level needs and other expectations (environmental, regulations, etc) requwemen’rs
are easier to express with textual descriptions are not only

useful, they

Some expectations on a given element at a given engineering level do not fU"
require any formal modeling (which is left to subsystem design) are y

necessary

Text allows for a much earlier focus on quality (verification of textual
requirements). Remember: “Quality is everyone's responsibility” by E. Deming
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Systems Engineering (glossary) - X -+

c & sebokwiki.org/wiki/Systems

) EOLDELEGANES [ Francais
Login
I< GUIDE TO THE SYSTEMS ENGINEERING BODY OF KNOWLEDGE
Page Read View source View history PDF Export |Search SEBoK Q
Stewards
- .1 -~ & o L] L]
N 4
- o, Systems Engineering (glossary)
INCOSE z —
g . Pa o systems engineering
e L&
l‘# ot p e o The definition of systems engineering has evolved over time. The current accepted definitions are found below:
T8 STEVENS
k (1) Interdisciplinary approach governing the total technical and managerial effort required to transform a set of
customer needs, expectations, and constraints info a solution and to support that solution throughout its life.
Quicklinks (ISO/IEC/IEEE 2010)

Main Page ) o o

(2) An interdisciplinary approach and means to enable the realization of successful systems. It focuses on

Letter from the Edit

ererirom fhe =eror defining customer needs and required functionality early in the development cycle, documenting requirements,

Governance and Editorial Boards i . . . ) . . . i
then proceeding with design synthesis and system validation while considering the complete problem:

SEBoK Sponsors

Acknowledgements and Release * Operat:ons

History e Performance
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So, what is a perfect requirement

Requirement: The agreed-upon need, desire, want,
capability, capacity, or demand for personnel, equip-
ment, facilities, or other resources or services by
specified quantities for specific periods of time or
at a specified time expressed as a “shall” statement.
Acceptable form for a requirement statement is indi-
vidually clear, correct, feasible to obtain, unambig-
uous in meaning, and can be validated at the level
of the system structure at which it is stated. In pairs
of requirement statements or as a set, collectively,
they are not redundant, are adequately related with
respect to terms used, and are not in conflict with

one another.

S ENGINEERING
NDBOOK

Why textual requirements in Capella?

4.2 Technical Requirements
Definition

The Technical Requirements Definition Process
transforms the stakeholder expectations into a defi-
nition of the problem and then into a complete set
of validated technical requirements expressed as
“shall” statements that can be used for defining a
design solution for the Product Breakdown Structure
(PBS) and related enabling products. The process of
requirements definition is a recursive and iterative one
that develops the stakeholders’ requirements, prod-
uct requirements, and lower level product/compo-
nent requirements. lhe requirements should enable
the description of all inputs, outputs, and required
relationships between inputs and outputs, including
constraints, and system interactions with operators,
maintainers, and other systems. The requirements
documents organize and communicate requirements
to the customer and other stakeholders and the tech-
nical communiry.
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So, what is a perfect require

Correct

Perfect

requirement
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So, what is a perfect requirement

Correct
Free of mistakes

Perfect
requirement

Why textual requirements in Capella?

INCOSE Guide for Writing Requirements

NASA Systems Engineering Handbook

ECSS Drafting Rules ...

EARS Patterns ...

‘Combistions of e présious patiems

MASTER Patterns (Sophist GmbH)

ide <actor>
<Process verh> <object>

With your glossaries and dictionaries

With your models E ca pEI Ia

Adapted to your industry, skills, level of abstraction, stage in the lifecycle ...

All rights reserve

Use a tailoring guide
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Enhancing the Requirements and models collaboration

> Connection from text to model requirements is nice! But...

> ... it has to be
consistent and robust, PE::SZ";'
> quality must be writing
guaranteed at both

sides, and shall be Accessib-
checked as early as ility
possible
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6 TRC W E BI NARS 2020 Capella integration with RAT: the Authoring Tools

Real-time quality analysis

REQUIREMENTS are the reason for
FAILURE

When errors are introduced vs. when they are discovered
during the system life cycle

80%
20% 70%
60% 51%
50% -
40%
30% 0% 20%
20% - -
10% 1% “16% — g%-‘— —
0% - 1% 1%
Requirement Design Phase  Test Phase System Operational
Phase Acceptance Phase
Phase
—Defect Introduced Defects Discovered f £

Source: |IBM Business researc| h 2017
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@TRC WEBI NARS 2020 Capella integration with RAT: the Authoring Tools
Real-time quality analysis: CCC Approach

P

Individual requirements

.—] -
v\ /7

INCOSE

CCC - Correctness, Consistency and Completeness

. Sets of requirements
Sets of requirements
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Capella integration with RAT: the Authoring Tools

& TRC WEBINARS 2020

Real-time quality analysis: Correctness

Metrics based on information coming from the RMS:

b

Attributes, links, versions...

Metrics based on lists of terms:

>
Forbidden: ambiguous, pronouns...
”’%é‘ésmfww

PRAGMATICS

> Restricted: negations... y
- | =t
. %wg(??r?(% SEMANTICS
Mandatory: ‘shall’, ‘will’, ‘should’... SN
S pAINIZE

’
Metrics based on linguistic algorithms:

> Text length, misspelling, readability....
Detection of passive voice, imperative tense...

> Metrics based on the conformance with models:
Concepts in your requirements coming from PBS, FBS

Q
»
'

> Metrics based on patterns:
Compliance with different types of requirements patterns

>

-._-
== Capella
]
Computer
Main unit Monitor Mouse Keyboard
— 1 — | —
|| Housing || Housing 1 Body
: Cathode Ray Ball
Hard disk B i
- drive Tube
| video card || Electronics || Electronics
|| Motherboard
—T
[ Cenmal |
H Processing
Linit
|| Memory

<Object> ‘ ‘ [Constraint]

When / After

1If...

J

[Condition] J

<Subject> J ‘ Shall J

<Action> J

TH=

Detection of specific structures within the requirements
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@ TRC WE BI NARS 2020 Capella integration with RAT: the Authoring Tools

Real-time quality analysis: Patterns

™ ™

[When IAfterI\
If...

[ [Condition] J L<Component> [ Shall J L <Function> J L<Component>

[ [Constraint] J

/ S

[ <Component> J L Shall J [ Have J [ a/NUMBER J [ <Component> ‘




GTRC WEBI NARS 2020 Capella integration with RAT: the Authoring Tools

Real-time quality analysis: Completeness

Computer J
wege f

Power consumption

Main unit | Monitor l.husax|
I ‘VI 1 Hibernated
| Body I The computer shall have 2 monitors

The computer shall have 2 engines

When the Computer is not plugged in, and the computer is
in Normal state and the level of battery drops below 10%,
the computer shall transit to Low battery mode

When the Computer is in Hibernated mode, the monitor
shall turn black

The_weight of the computer shall be 1.2 kg +- 10%
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Real-time quality analysis: Consistency

Requirements-
models
Consistency

e.g. allocation of
properties

Naming ﬁ

consistency
Among model elements
and elements in textual
requirements

Consistency
Among

requirements:
e.g. overlapping

Pattern-based
writing
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Real-time quality analysis: Patterns

Mew - RAT - O X
File View Log
Authoring with pattern 'Logical Architecture Requirement’ @ Correctness metrics surmmary:
03 - Logical Architecture Requirement (1) ~|  Logical Architecture Requirerent b Low m 0.44
R B M . Metric : Value
2 | <a IS 2 E = == == 1=~ - S N 1 ~ 3 5
L & <« imi= o EEA =2 -5 A Noma L ¥ Accuracy R01/ Concision R11/ Completene... 0
Font | Arial v| FontSize 12 [V|'AAE B T U U § & X' X, Aa-- A~ A ¥ Accuracy RDE / TRC-M140: Ensure Numbers... 1
The IFE System shall have 200
Aircraft front servers G
Aircraftinterface
Aircraftinterface sw
Aircraft-specific aircraft interface
When IAfter I A Aircraft-specific network manager
If |On] <C0mp0nel‘lt> Application server hw [ sw
OChd Applications server
) py pp
Asu processor
AsU 5w
86 terms
[ Show numbers Suggest manual assessment Reagy
< | Show optional terms k- Save and continue v © Cancel

<Component> J Shall J Have J a/NUMBER J <Component>

The J <Property> J of J <Component> J Shall be J [Value]

Al rights reserved © The REUSE Company 2020 —<— =US=
| |

G
COMPANY




& TRC WEBINARS 2020

Real-time quality analysis: Patterns

Capella integration with RAT: the Authoring Tools

Automatic identification of model elements from textual sources:

l. Introduction
This document Will....
2. Scope

Bla, bla, bla...
3. Requirements

SyR-001 - When requested, the RQA shall generate a quality report. -
SyR-002 - The RQA shall be capable to generate a quality report based on the
selected quality metrics.

SyR-003 - While RQA is on the main screen , when the author presses the

4515"6(“7
Yoy
. .%P‘\(

L Vﬁgn ] [ Trigger J [ System J [ Shall - <State>

.RQA: on the
main screen

L

.RQA:in real-

system

time mode

report button, RQA shall generate a quality report including the current
content of the main screen.

SyR-004 - While RQA is in real-time mode, the RQA shall analyze the structure
of the requirement in order to check if the requirements match with the
selected pattern.

SyR-005 - While RAT is in real-time mode, when the author presses the
keyboard, the RQA shall analyze the quality of the requirement.

SyR-006 - When the user connects to a requirements repository, the RQA shall
retrieve the requirements modules.

SyR-007 - When the user connects to a requirements module, the RQA sha
retrieve the requirements of the module.




Capella integration with RAT: the Authoring Tools

& TRC WEBINARS 2020

Real-time quality analysis: Patterns
Patterns to contextualize how correctness metrics are executed:

Example: Application of INCOSE R02 (Use Active Voice) to detect passive voice only outside conditions:

0 Commectness metrics sunenary;

ot patterrs
v No sefected pattern group imples No wWriting sssistance

vi AL 05 o

'-'L’i’ AIN:r'v.M

'» o a9 E XN m;:
Foor  Asal v: fomiSize 12 v ‘A el U U S 6 X' X, Al == oo A
When the alarm is activated. the train ghall be redirected Metric: Accuracy R02 / TRC-MO40: Avoid
to the closest staton
the use of Passive Volce out of the
condition block s

N/A

Edt macsaal |  “ssment

J[ ‘ [ J[ J[ .4 J[ S J[i] J

[Condition] J
Al rights reserved © The REUSE Company 2020 —< c
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Real-time quality analysis: dictionaries

= runtime-EclipseApplication - platform/resource/In-Flight3%20Entertainment %:20System/In-Flight3620Entertainment %20System.aird/[MCB] Capabilities Context - Capella
File Edit Diagram Mavigete Search Project Run RAT Window Help

bl PP i D
) . 5 | | “Capella Project Explorer 52 |BE® =0 Sa t es equire: 3 & *[MCE] Capabilities Context 53 =g
¥ RAT plugin for Rhapsody - Settings P & poiett
Select a name to find Editing Ted0d1c-36d3-48b1-8a77-4485b1127965 - RAT Plugin for Capella - u] 'Y & Paletie
7= any character, * = any § 5 ~z-
. File Suggestions View Log - =
Model Content Maore settings type filter text e ———————————— (= Tools )
~ 1 In-Flight Entertainn - RAT Plugin for Capella R Actor
- [51 In-Flight Entert
Available Model Content: « B “In-Flight Entef By The REUSE Company @@ Mission
o
. @ Capability
~ B In-FRGhEMt 1 oring with patter Stakeholder Functional Requirement @ Correctness metrics summary:
(= Catalog 2t ol -5 3 Capability Exploitation
Operatig
Drag a column header here to group by th . g Sypstem 01 - System Functionality (8) v/ Stakeholder Functional Requirement v :‘ Q“Ir . 2.03 > Involved Actor
~ [R] Syste - Metric Value £ Extends
J .;; [ | Normal v A e L] ¥ RO2 Precision - Passive voice (Avoid) 1 > Includes
recision - Passive voice (Avoi
= ) —A a B . & A = ; N -
Use Model Scope Element Type o FomtSize 12 /] AA% B I UL S & X Xda-F-A-A ¥ RO2 Precision - TRC - Imperative mode (Enf.. 0 b Capability Generalization
: . o @ The Aircraft should be Wsigned to perform the interaction very quickly Metric: — 2 ¥f" ROS Precision - Imprecise quantificrs (Avoid) ! —b Actor Generalization
OperationalAnalysis Activitiy @ B8 (B IE BT == ¥ R11 Concisicn - Superfluous infinitives (Av... 1 . Act
Ambiguous sentences (Avoid| _— = " ctors
oL . R13 Non Ambiguity - TRC - Ambiguous se... 1
- - Syst B B N "8 Capabilities
Operational&nalysis Actor g e " | o R4 Uniformity Of Language - Style guide (.. 0 P
& Copa = R332 Abstraction Level - Solution vocabulary 1 W Missions
- - - Matching patterns elements: - -
Operational&nalysis Entity = Inter P e A s, Relationships
= Data Example Source (= Common ©
Operational&nalysis Capability i Syste manager Ontology {c} Constraint
. . . =] ff:' a0 e ' KF |- » ConstraintElement
Operational&nalysis Operational State g el "\ Constraints
=
. . . . B syste - s, Applied Property Value Groups
Operationalfnalysis Operational Interaction & Lol e — * & Applied Propery F
- (= Requirements @
: - : B Physicall o quality elements:
Operational&nalysis Operational Process £ EPBS Ar ey s, Requirements
> Representati | COMeciness | Syntacticinformation | Formal representation | Pattems information 3 Requirement Link
SystemAnalysis Function = In-Flight Entert - -
¥ ¥ « 5 Requirement Proce Metric Comectness  Value Summary Mandatory Weight RO2 Precision - Passive voice (Avaid) + s, All Linked Requirements
SystemAnalysis Actor &} Basereqif W RO2 Precision - Passive voice (A.. 1 Avoid passive voice in your requirements O 1 ~ ROS Precision - Imprecise quantifiers (Avcic)
% :—AIE]RJ;ISX W RO2 Precision - TRC - Imperativ... 0 At least one imperative verb must be involved 0 1 R Concision - Superfluous infiniives (Aveid) @ -=n
SystemAnalysis Component 59 IR0 125 ¥ RO3 Precision - Imprecise quant. 1 Avoid imprecise quantifiers g ! R13 Non Ambiguity - TRC - Ambigtiots senfences |
xlsx w R11 Concision - Superfluous inf, 1 Avoid superfouos infinitives O |
SystemAnalysic Functional Exchange @ g‘D'?’“e’"a"xL‘ R13 Non Ambigu 1 Ambiguous sentences must be avaided 1 QuickLy
¥ ¥ 9 B Requfrime"t} ¥ R44 Uniformity OF Language -... D The structure of the requirement must follow one of th.. || 1 R23 Abstraction Level - Selution vecabulary
v [4] Requiremen
SystemAnalysis Functional I:hal_n @qREqu"em—En I;;j :hstra:tmnl L:\;:\ -tSDI;tIDI.‘. '1) SN?:EMES and words close to design must be avoided g :: |
= Representatl recision - Indefinite article... . . .
SystemAnalysis Part é z;g“if’”e"t—" - B o . :
- - @T&L‘E;ﬁdsx < 14 Save and close © Cancel RESE
SystemAnalysis Capability &5 TS-LC2xlse :
v (&5 Sample System
[ Sample System.afm
~ [ Sample System.aird v
< - o >
In-Flight Entertainment System::In-Flight Entertainment System: System Analysis:System Requirements Bi3Mor 1216M |

OK Cancel
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Real-time quality analysis: traces

Capella integration with RAT: the Authoring Tools

= runtime-EclipseAppication - platformy/rescurce/In-Flight 3:20Entertainment 3205y stem/ In-Fight

Fle Ede Dagram Nawigate Search Project Run RAT Window Help
l"’J - \ " g - -
= =& vam

Select 2 rame to find e Y

? = ety charactes, * = any string

type filter text

w d n-Fight Entetainment Systam
4 In-Fight Entertainment System afm
~ B "In-Hight Entertainmont System.and
v 42 In-Flight Entertanment Systen
& Cetalog
B Cperstion
v B System Analysis
v IR System Requirements
@ [] The Aircraft shail Provide Video Gaming ¢
@ || The actor shall pedamrn the interaction
73 Systern Funchions
& Requirernents
= Capsbiities
= nterfaces
= Date
%R Systam Cornext
£7] FE System
Actors

12 Missions
B Systern Funcbions - Cperationsl Activities
B Logice! Archrecture
£ Phyzical Architecture
R [PBS Architecture
> Representations per category
= In-Fiight Entertainment System.melocymedeller

A FastLinkar 23 X rte™mn

Properties 2

® [Capcila Modulc] Sy

- - Frog
Requirements VP

Eapert

Nani

ntartainment:205ystem aird/[MCE] Capabiities Contest - Capelle

& "[MCS] Capabilities Context 23

Atz and Vi

amaunicatian Means
Catin Crew

o Gaming Sernces

() New - Requirements Authcring Too!

Fle S

RAT Plugin for Capella

e
By The
Authorning with pattern ‘Stakeholder Functonal Requirement
Systen Functionalny |8) v Stakeholder Funcbonal Requirement v
'y = == om - B -y A tormal viM @ %

Font Arisl AAS B I UYSE&X X, Aa-P-A-A

The Aircraft shall pr
35 Nanagemenrt Control ~
535 10 CIgRal Meda

Provde Admunisiration Means and Suntme f

gemant

35 and Means
¢ Inteccommunication Means
mant S

e Aualo Enss L)

Metching pattems elements: A D N e R -
1o Cabin Management Salulion Visighe Pattérn name
Example P Configuration Means

Al rights reserved © The REUSE Company 2020 —<
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s Palette

D Missien

@ Capability

=¥ Capability Exploitaton

2 Invelved Actor

-3 Bxtends

A3 Includes
—b Capability Generatzatian
—b Actor Generalzstion

W, Actors

N Camabilitian

© Correctress metrics summary:

Metric
o R15 Singularty - TRC - Test length (words) 3
o R&4 Uniformity OF Language - Style guide [Enforce] 0

e [
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Real-time quality analysis: Consistency

mputer J
""""""""" Df orma
1

Weight: [1 .. 2 Kg
Power consumptlo

Manmrt I'.husa
I I 1 . aE Hibernated
| Housing | Housing | Body
The computer shall have 2 monitors
[ ] {fomi) e
drive The computer shall have 2 engines
| video card

When the Computer is not plugged in, and the computer is
in Normal state and the level of battery drops below 10%,
the computer shall transit to Low battery mode

received, the computer shall transit to Off mode

Motherboard
—
- When the Computer is in Hibernated state and EventX is

The weight of the computer shall be 3.5 kg +- 10%
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Requirements roundtrip

= Webinar - platform:/resource/In-Flight Flight' 20Syst 4/[SFBD] All System Functions - Capella — X
File Edit Diagram Mavigate Search Project Run RAT Window Help

C-ERBERS e D

A
= | 1 Capella Project Explorer 52 |B% v=0O -F nent & [SFBD] All System Functions 53 =8 a
A Selectanemeto find A AT M-I AL TS IE A Al B 1 » O

7= any character, * = any string

- -

(= Functions ®

[type fitter text

~ 2 In-Flight Entertainment System ®
3 In-Flight Entertainment System.zfm
E g y:
~ In-Flight Entertainment System.aird
el Y
) In-Flight Entertainment System  Contained In
& Catalog (= Common ©
3 Operational Analysis
~ [ System Analysis &)
v [R] System Ranuiramante Provide Determine =% ConstraintElement
ol Add Capella Element > @ Accessto ® Ow'dli;!l &, Constraints

L] [ ]
Digital Media [
g H Cut Ctrl+X R ., Applied Property Value
- G
Copy Ctrl+C roups
o1l Paste sV Tl (2 Requirements ©
(R Delete Delete e serveris L. T ", Requirements
Q1 IFE System. 5 5 o =% Requirement Link
- - Load Digial st I
o0 Move Up Ctrl+Pagelp @ e Deal @ Store Dol l

@ System Function

IFE
System
» E] Duplicate

{c} Constraint

=)
W &

a2 ftem shalltr... - the IFE System shall Provide Access to Digital Media » & Al Linked Requirements
@ ] 14 Sort Content stem shall

G Syste Sort Selection

Move Down Ctrl+PageDown

OSLC

Inspired by the web

Redq

3 Interf <7 Undo Move Down Ctrl-Z
(= Data Redo CrY

4] IFES, % Show in Semantic Browser P
(= Actor [ Show in Diagram Editor FI0
& Missi w5 Show Impact Analysis...

« [ Logical # A Send to Fast Linker View 6
Seat” F5  Send to Mass Editing View >
WFEA! 2 Send to Mass Visualization View >
& Logic
& Requ [ Validate Model
& Capa g3 REC/RPL >
& Intert Patterns >
= Data .
%2, Logic () RAT > Create new requirement... Ctrl+R, Ctrl+C
IFE Sy — Create new folder.
@ Actor : )
HA Physical Architecture
3 EPBS Architecture
(= Representations per category
= In-Flight Entertainment System.melodymodeller

>

&= o

Current Element Referenced Elements
v [ System Requirements
v @ Parent

B System Analysis

Ctrl+E

Show requirements.

Synchronize...

[R] In-Flight ystemzn-Flight

575Mof 2071M |
—_—

... and more

COMPANY
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Usability

= runtime-EclipseApplication - platform:/resource/In-Flight%20Entertainment3205ystem/In-Flight %20Entertainment :205ystem aird/[MCE] Capabilities Context - Capella

File FEdit Diagrsm Mavigate Search Project Run RAT Window Help
Hmbd =] yowrido v -

‘5 | | *Capella Project Explorer 5%

lBE® ~=- 0O

A Selecta nameto find
7= any character, = any string

[type filter text Q
- Aircraft Provide Audio and Video Intercommunication Means
~ 1= In-Flight Entertainment System A Q Cabin Crew
[3 In-Flight Entertainment System.afm

A _

v [ *In-Flight Entertainment System.aird

& *[MCB] Capabilities Context 33

~ 3 In-Flight Entertainment System

& Catal - RAT Plugin for Capella
ataleg
£ Operational Analysis Authoring
« B3 System Analysis ) Simple view
~ [R]| System Requirements Q ‘
@ [] The Aircraft shall Provide Video Gaming Services System Requirements % Qualiy view Fait
%) Full view

@ [] The actor shall perform the interaction
@ [] The Aircraft shall Provide Access Management Control
@ [] The Aircraft shall perform TED
@ [1 The Aircraft should be designed to perform the interact

£ System Functions

& Requirements

View Workproducts

Drag 3 column header here to group by that column

& Capabilties C. D | Workproduct name Correctness | Score | M... | Comrectnes...
& Interfaces [ | e907837e-. The Aireraft shall Provide Video Gaming Services 031 0
& Data [] 484aDed5-... The actor shall perform the interaction 031 ©
% System Context -
£ IFE System ] 954257a4-. The Aircraft shall Provide Access Management Control 031 o
(= Actors [ 723097322. The Aircraft shall perform TBD 031 0
(& Missions [ 7ed0ldlc-... The Aircraft should be designed to perform the interaction very quickly 203 0 13/09/201...
[ System Functions - Operational Activities
3 Logical Architecture ) Correctness
3 Physical Architecture
3 EPBS Architecture
(= Representations per category Score
= In-Flight Entertainment System.melodymodeller 203
+ 123 Requirement_Process_Model
Date:

3 Basereqif

B2 HLRxIsx i
B2 IRD.xlsx

B2 IRD 1-2xIsx
2] IRD-external.xlsx
12 Requirement_Process_Modelafm
v [ Requirement Process Model.aird
&) Requirement_Process_Model
(= Representations per category
= Requirement_Process_Model melodymodeller

2] SRD.xlsx

13/09/2019 12:51:10

Total Workproducts: 5
Summary:

| /| Show rich text format B Custom report B8 Short specification quality repc

Quality database type SQL! nver 'localhostisglexp

quirements

» Avoid passive voice in your requirements: - Be Designibe designed(x1)
» At least one imperative verb must be involved

» Avoid imprecise quantifiers: - Very(x)wvery(x1)

» Avoid superfouos infinitives: - Be designed tolx1):be designed to(x1)
» Ambiguous sentences must be avoided: - Quickly:quicklyfx1)

» Sentences and words close to design must be avoided: - Design(x1):designed(x1)
« The structure of the requirement must follow one of the patterns

Capella integration with RAT: the Authoring Tools

o3 Palette

) -Nt-

(= Tools ©
£ Actor
@ Mission
@ Capability

Capability Exploitation
--¥ Involved Actor

£3 Extends

Includes
—b Capability Generalization
—b Actor Generalization
w Actors
‘&, Capabilities
&, Missions
“w_ Relationships
(= Common 0
{c} Constraint
> ConstraintElement
‘&, Constraints
+ w,_Applied Property Value Groups
(= Requirements ©

8, Requirements

Requirement Link

+ & All Linked Requirements

0 =

B2 TS-LClxlsx
B2 TS-LC2xlsx
~ [ Sample System
[2] Sample System.afm
v [ Sample System.aird
< o o >

In-Flight Entertainment System::In-Flight Entertainment System:System Analysis::System Requirements

All rights reserved © The REUSE Company 2020
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Accesibility

% MBSE Tool - Team for Capella -

Capella integration with RAT: the Authoring Tools

< C & obeof

DE LI

workspace - Test Team Praject - Capella - %
File Edit Navigate Search Project Run RAT Window Help
.‘ Cﬁku@'@" S i D =] 20
& I "Capella Project Explorer 52 7] ‘ 9 | BE% = 0 Fp “Test Team Project 32 = O 751
4 | | Selecta name to find Workflow of Test Team Project - &

? = any character, * = any string

[type filter text Q

Define Stakeholder Needs and b

13 In-Flight Entertainment System
T3 Test Team Project
~ g Test Team Project.team.team
= ratsriconfig
[5] Test Team Project.team team.a
v [ "Test Team Project.team.tea
~ {3 Test Team Project
(= RatForCapellaConfig
v Operational Analysis
v [R] OA Requirements
] The System administrator shall Manage operators and Manage
bhe System administrator shall Cenfigure module 2

Tea

e system will have a System s
onal Activities Add Capella Element

= Uperational Capabilities

F Physical Architecture Sart Selection
8 EPBS Architecture
(= Representations per categary

Move Down

Capture and consalidate operational needs from stakehalders
Define what the users of the system have to accomplish
Identify entities, actors, roles, activities, concepts

Operational
Analysis

Formalize System Requirements

Identify the boundary of the system, consolidate requirements
Define what the system has to accemplish for the users
Model functional dataflows and dynamic behaviour

System
Analysis

Develop System Logical Architecture

See the system as a white box: define how the system will work so as to fulfill expectations
Perform a first trade-off analysis

of Cut CirleX
5 Interfaces '
= Data B Copy Tmst Develop System Physical Architecture
%2 Operational Context Paste Gty How the system will be developed and built
& Roles % Delete Delete Software vs. hardware allocation, specification of interfaces,
(= Operational Entities deployment configurations, trade-off analysis
i} System Analysis & MoveUp Ctrl+Pagelp
3 Logical Architecture 1% Sort Content

Formalize Component Requirements

Manage industrial criteria and integration strsteqy: what is
expected from each designer/sub-contractor

Specify requirements and interfaces of all configuration items

Ctrl+PageDown

< >

(@ Test Team Project::Test Team Project::Operational Analysis: OA Requirementsa[] The system will have a System administrator

185M of 2309M

o

0

< Unde Model Edition Ctrl+Z
Redo Ctrl+Y
EF Send to Mass Editing View , Dperational Analysis | System Analysis| Logical Architecture | Physical Architecture| EPBS
FR  Send to Mass Visualization View > - £ @ v=na
[ Validate Model he system will have a System administrator
4 REC/RPL ¥ Ep——
[E] Patterns >
RAT ] Create new requirement... Ctrl+R, Ctrl+C |
@ Lock/Unlock... > Create new folder... |
¥ Show Commit History Edit selected requirement... Ctrl+R, Ctrl+E
em administrator |
Migraticn > Edit a requirement using
Synchronize..
Configure... NEIES
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Knowledge-based requirements writing Vocabulary

] Controlled Organizational
O Reasonlng and Project Vocabulary for a
common understanding
A combination of rules, among stakeholders
tasks and groups to infer
information from
veluablelassets O 2 SCM/Architectures
Recreate and capture the
system architectures
represented in views and
models. Stablish relationships
among system and system

elements

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language

W

Patterns

/ Represent requirements

similarities and enable formal
representation, automatic

recoanition and aid authors
TH=

. [ A — ——
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Capella models as Knowledge Base

SRL Content Selection — O it
H e~ - 0 x
i KNOWLEDGE Manager
Terminology Conceptual Medel P 2] ﬂ
by The REUSE Company
@ e, OSLC KM Con !
My imported  Emptythis G4 KINOWLEDGE
libraries ontology Ii
T by The R
Libraries
Artifact type Indexak | As Artifi | Show in m; | Is textual a | Include pre | Include rel; | Include sut
Knowledge Interfaces: ; ]
i Capella Model [ ] [ [ ~
E Identifier | Name L System 7 v 7 v
2 In-Flight .
7 Select a Capellg | — Actor v e v v
DATRC\Capella L' SystemFunction v v v v
' Capabili v e Ll v
SRL Content Se = Lapanily
L Mission v v v v
CAUsers\josefy |, i
L FunctionOutputPort v v ol ol
Advanced confi| | .= FunctionlnputPort W W ol o
[ ] Generate Ses " ExchangeCategory v v v v
" LogicalComponent v v v v
[ JInclude an 2 '~ LogicalFunction v v v v
Include file f | = ComponentPort W W v v
Customn Model [ | == InitialPseudoState v W v v
' ChoicePseudoState v I v v -
Total number of artifact types: 39
Export conﬁguratiuns| | oK | | Cancel |
_ TH=
1 knowledge interfaces oK | ‘ Cancel | | R— S—
— U —

COMPANY
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Capella models as Knowledge Base

=2 o= KNOWLEDGE Manager - O X

- Terminelegy

Model Patterns Formalization Inference Configuration management Extensibility Assets store Settings 5] 0

Q ¥ import [A Export ‘q € import 6} _\64_ °D
[A Export b

() Import from Excel

«Organizationals «PBSs Qther Advanced Clusters All relationship Relationships Lessons Dashboard
view v search 0 Horizontal Import from Excel types = suggestions  leamed
Hierarchical Views Tools Semantic Clusters Relationship Taxonomy Suggestions Dashbeoard
Searching fields:
Cluster: x
Identifier: 0 C kM Code: 0 C Clusters with terms: (B Q Search
Clusters:
Cluster:
& =CROSS DOMAIN VIEWPOINTS=
- "‘«REQLIREMEN“S:: Cluster: Include terms included in child relationship
b R <ACTIONS
v @R<AGENT» s
b ‘_"«BEFORE A NUMBER= Term ’ Term Tag Cluster Relationship type Language
» 4 <CONSTRAINT= Seat tw - any other service activated 8 noun «MODEs < No «Relationship types English (United Kingdom) |~
b ﬁ-:'uENT V= Seat tv - audic anncuncement running B NOUN «MODE» = Mo «Relationship types English (United Kingdom)
"‘«MEASU%EMEVT UNIT REQUIRING TOLERANCE= Seat tv - displaying vod user interface E NOUN «MODE= < Mo =Relationship types English (United Kingdom)
» 4 =MODAL= Seat tv - end-user service running 8 noun «MODEs < No «Relationship types English (United Kingdom)
& PARAMETER:: Seat tv - gaming service activated 8 noun =MODEs < No «Relationship types English (United Kingdom)
' ‘]“PR'OPERTY“ Seat tv - home page displayed E MNOUN «MODE= < Mo =Relationship types English (United Kingdom)
4 @ «STATEs Seat tv - imposed video paused E NOUN «MODE= < Mo =Relationship type= English (United Kingdom)
& =MODE= Seat tv - imposed video running 8 noun =MODEs < No «Relationship types English (United Kingdom)
» @ <TERMS TO AVOID= Seat tv - interrupted 8 nNoun «MODE» < No «Relationship types English (United Kingdom)
“ «VARIABLE= Seat tv - maving-map service activated E NOUN «MODE= < Mo «Relationship type= English (United Kingdom)
v ' <RSHP CLUSTER» Seat tv - news service activated B NOUN «MODE» = No =Relationship types English (United Kingdom)
‘)“5)'5N1L ENTITIES=» Seat tv - vod mavie paused B NOUN «MODE= < Mo <Relationship type= English (United Kingdom)
Seat tw - vod movie running E MNOUN «MODE= < Mo «Relationship type= English (United Kingdom)
Seat tv - vod paused E NOUN «MODE= < Mo «Relationship types English (United Kingdom)
Seat tv - vod playing B NOUN «MODE= < Mo <Relationship type= English (United Kingdom)
Seat tv - vod service activated E MNOUN «MODE= < Mo «Relationship types English (United Kingdom)
Software upgrade E NOUN «MODE= < Mo «Relationship types English (United Kingdom)
Start up B NOUN «MODE» = Mo «Relationship types English (United Kingdom)
Sustaining E MNOUN «MODE= < Mo «Relationship types English (United Kingdom) |~
27 term(s)

182 clusters

TH=
[ A —
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Usmg a RMS connected to Capella models

Capella as a Knowledge Base

25| 'IFE System Requirements' current 0.0 in /RAT for Capella - IFE Syster (Formal module) - DOORS b
Eile Edit View Inset Link Analysis Table Jools Discussions Authoring user Change Management Help
H&[E | == s FeFEFEEs ||efefelig
View | RQS_Guality_View ~ | Allevels  ~ ST dﬂ =S 7 ?El ‘: 4l
[=- IFE System Requirements A D | ) New - Requirements Autharing Tool [m] x [
- The IFE System shall Broadc File Suggestions View Log o
.. The IFE System shall Commz SyRB82Z | The IFE System shall Retrieve vod movie data = e
.. The IFE System shall Config. RAT plugin for DOORS
- The IFE System shall Detenr SyR83  The IFE System shall Run airline channel service 8y The REUSE Company
- The IFE S‘,lstem shall Determ Authering with pattern 'Complex Requirement: State Transition with free condition’ @ Correctness metrics summary:
- The IFE System shall Entert SyRB4  The IFE System shall Run any other service
- The IFE System shall Handle EARS Patterns (¥} | Complex Requirement: State Transition with free condition 4 el
....23 :Eg?stem s:a:: :ang:e SyR85  The IFE System shall Run cabin intercommunication service & B & = =B -5 A Nomal M oo £ ° Metric Value
- The ystem shall Handle 8= = =ET="= ~| "R e
Font | Tah v| FontSize 10 [v AAE B I U U & & X X, Aa-BEp-A-A
The IFE System shall Launct SyRB6 = The IFE System shall Run gaming service oL . b = a2
- The IFE System shall Launct While the IFE System is in Fully Operational and the IFE System is rebooted, the IFE System shall transit to .
- The IFE Syst hall Listen 1 "
 The IFE System shal Losd o SyR87 | |The IFE System shall Run services o epes
- Thie IFE System shall Manag - - Piv- maintenance
- The IFE System shall Manag SyRBE | The IFE System shall Run video-on-demand service Read-only mode
- The IFE System shall Manag I
- The IFE System shall Manag SyR89  The IFE System shall Select passenger service Real-ime mode
Reverse thrust
- The IFE System shall Perfom . Seat Iv- any other service activated
- The IFE System shall Perfom SyR90 | The IFE System shall Send audie announcement Seatlv- audio announcement running
- The IFE System shall Play ail - R : st hd Ready
- The IFE System shall Play sc SyR91  The IFE System shall Send decompression notification - 43 terms
- The IFE System shall Provid: < 2> E! Show numbers Il Save and close © Cancel
- The IFE System shall Provid SyR92  The IFE System shall Set passenger service authorization High 04/11/2020
- The IFE System shall Provide 15:108.51
- The IFE System shall Provide SyR95 | The IFE System shall Play video games () New - Requirements Authoring Tool O X
- Thie IFE System shall Provide e
- The IFE System shall Prowide ) : —
SyR96  The IFE System shall Watch video on cabin screen ————
- The IFE System shall Retriev ¥ ¥ RAT plugin for DOORS @
- The IFE System shall Run ail
i i By The REUSE C ¥
- The IFE System shall Run ar SyR97  The IFE System shall Watch video on private screen e empan
.. The IFE S‘,'stem shall Bun cz SvROg he TFE Svsh hall St diaital di Authering with pattern 'Complex Requirement: State Transition with free condition’ @ Correctness metrics summary:
- The IFE Syst hall B : ¥l e ystem sha ore digital media
© SIS Shat PN ¢ EARS Patterns {~| | Cormplex Requirement: State Transition with free condition v Low Quality 0.31
- The IFE System shall Run se - =
- The IFE System shall Run vi SyR100 = While the TFE System is in Fully Operational and the IFE System i ® B o= 2B - Aol = Ar &b £ o hluic palue
. The IFE System shall Select shall transit to Start up. E—— - = e : SR invalid state transition 1
e yStem shall Sele - " - Font | Tahama v|FortSize 10 V|AAE B I UU 5§ & X’ X, Aa-P-A- A
- The IFE System shall Send z SyR103 = While the IFE System is in Degraded and no service is detected, t ’
. The IFE System shall Send ¢ Halted. While the IFE System is in Fully Operational and the IFE System is rebooted, the IFE System shall transit to Start up.
- The IFE System shall Set pa SyR104 | While The IFE System is in Halted mode and when the Service is
- The IFE System shall Play vi shall enter into Fully operational .
- The IFE System shall Watch .
Ready
- The IFE System shall Watch SyR105 = While The IFE System is in Degraded mode and when the Service =

- The IFE System shall Store ¢
- While the IFE Systemis in R
Whlle the IFE S‘,'stem isin Du

< )

Usemame: jmfuentes

<

Exclusive edit mode

shall enter into Fully operational .

H Save and close

VTS AL Jr Vo TS AL ]
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2 workspace - Test Team Project - Capella

File Edit Navigate Search Project Run RAT Window Help

S-E R =30 SRR
5 1 *Capella Project Explorer 5%

A Select a name to find
? = any character, * = any string

2| % 5 ¥ 0

[type fitter tect

LJ In-Flight Entertainment System
L3 Test Team Project
v [o§ Test Team Project.team.team
5| ratsriconfig
[ Test Team Project.team.team.afm
~ [ *Test Team Project.team.team.aird [user1]
~ {2 Test Team Project
(= RatForCapellaConfig
~ {3 Operational Analysis
~ [R) OA Requirements

© [] The System administrator shall Manage operators and Manage
© [] The System administrator shall Configure module 2

@ [] The system will have a System

{2 Operational Activities
(= Operational Capabilities
(= Interfaces
= Data
%2 Operational Context
= Roles
(= Operational Entities

£ System Analysis

1 Logical Architecture

8 Physical Architecture

£ EPBS Architecture

(= Representations per category

Add Capella Element
Cut

Copy

Paste

Delete

Move Up

Sort Content

Sort Selection

Move Down

Undo Model Edition

Redo

2 “Test Team Project 5%

Workflow of Test Team Project

Operational
Analysis

System
Analysis

1 anieal
>

Ctrl+X
Ctrl+C
Ctrl+V
Delete

Ctrl+Pagelp

Ctrl+PageDown

Ctrl+Z
Ctrl+Y

Define Needs and Ei

Capture and consolidate operational needs from stakehalders
Define what the users of the system have to accomplish
Identify entitics, acters, roles, activities, concepts

Formalize System Requirements

Identify the boundary of the system, consolidate requirements
Define what the system has to accomplish for the users
Maodel functional dataflows and dynamic behaviour

Develop System Logical Architecture

See the system as a wh
Perform a first trgg

will wark so as to fulfill expectations

Send to Mass Ediing View Dperational Analysis | System Ana

Send to Mass Visualization View 7

<

Validate Model
REC / RPL

Patterns

RAT

Lock / Unlock...

Show Commit History

Migration

Create new

Create new

Edit selected requirement...

Edit  requirement using

he system will have a System administrator

~ Property

requirement... Ctrl+R, Ctrl+C

folder...

Ctrl+R, Ctrl+E

em administrator

>

Synchronize...

Configure.

(@ Test Team Projecti:Test Team Project:Operational AnalysissOA Requirements:{] The system will have a System administrator
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. . z
Contact information B
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& R=us= 9"%%{%5 ,,E;Y OU

- / BOLZIN MERCI

José M. Fuentes

jose.fuentes@reusecompany.com

+34 912 17 25 96

@ReuseCompany

https://www.linkedin.com/in/josemiguelfuentes/
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