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@ R=US= About The REUSE Company

COMPANY

WHEN ? WHO? WHERE ? WHY ?
O I The company was 02 System + O 3 Headquarters: 04 To provide a

established in 1999 Software * Madrid (Spain) knowledge centric
Engineers * Stockholm (Sweden) approach through the

As a spin-off of a * Tokyo (Japan) digitalization of

University in Madrid Smart combination systems engineering
between Company 2021-2022: activities of our
staff and R&D USA customers.

Chicago/Detroit/Miami
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@ R_EUSE About the presenter

* Current position: Key Account Manager at The REUSE Company

llyes Yousfi got his Master’s degree from the University of Montreal (Canada) and the IMT

llyes Yousfi Atlantique School of Engineering (France). llyes has 5 years of experience in sales, technical

background in energy and mechanical engineering and was involved in a research project
around the environmental impacts of end-of-life management of aircrafts.
Passionate about international projects and learning languages, llyes speaks 4 languages fluently:

English, French, German and Spanish.
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@ R_EUSE Why matching text with models!?

COMPANY

“It's hard to imagine a world without text. “Our brain is hard-wired to process the
A picture may well be worth a thousand world in a visual form. It's part of our
words, but it's likely a different thousand MBSE ‘native OS’. For at least 40,000 years,
words for each of us. Text gives our ideas humans have been transferring

a precision that we can rarely approach helps formalize and information from one person to another
with images alone.” comeiee with the help of images, pictograms and

customer and graphic symbols.”
system requirements

Textual
requirements

(Natural Language)

System Architecture

helps validate feasibility,

elicit/justify new
requirements for the
system/subsystems

are at the center of the
current engineering
practices
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@ R_EUSE Why matching text with models!?

COMPANY

Priority over |
oncoming |

Give way to vehicles |

oncoming
vehicles
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@ R=US= The need for recursive engineering

Source: INCOSE Systems Engineering
Handbook, Ed. 4

Enterprise/system of systems
Concept definition

Business or mission :

:malx'qii System analysis and

— . decision management
Recursion

Stakeholder needs and

r ruqui%‘ s deiinition PN © ‘!

¢ System NL_L,| Systemof

requirements definition
¥

Architecture definition "7 Wudneis or mssion

.- amalyeis
* : ehicke ik ol g, bl i e s
: Sakehabder needs and 1

i sl requirements definition !
Design definition

A | T
System dgﬁlmn

. \

Y

)

interest

Ieranon

3

Syslem
requirements definition
Requirendents definition F

: 5 = % System
Architecture definition T | level n—1
+ % Li=n L= i | o
Design definition / .
HEE

Recursion

1o

FIGURE 3.5 literation and recursion. Reprinted with permission from Garry Roedler. All other rights reserved.
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@ ~=US= The need for recursive engineering: Team communication

INCOMPLETE !?
INCONSISTENT 1?

i l Requirements Engineers
O 0O
Revise Project Plan with Elicit Requirements and Analyze
Work Team (SR.1.1) System Context (SR.2.1) ~ Functional & Physical
i i Architecture
System Architects
Project el
Management
|
)

o 2 o _ _
h f'j Review System Requirements &
Q External Interlfaces (SR.2.4) ﬂ
, Review System Elements

Management Define/Update Traceability

CO RRECT7 between Requirfments (SR.2.8) </ Requiremei:ts (SR.2.5)
CORRECTHH

ol : "/ O
—— L LAY

Functional & Physical Configuration Developricht
Architecture Management P

[*]
[ﬁ\,ﬁ\ . Money and schedule overrun!!

Source: ISO/IEC 29110 Systems and software engineering -- . 7

Lifecycle profiles for Very Small Entities (VSEs)
All rights reserved © The REUSE Company 2021 9
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@ R=US= Capella MBSE Tool

COMPANY

What is Capella?

Open-Source solution for Model-based Systems Engineering — ARCADIA Method

Extensions and add-ons to enhance the scope & tool capabilities

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

All rights reserved © The REUSE Company 2021 [
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@ R=US= Capella MBSE Tool

Binding Textual requirements and model elements
I I I I I I I I I I L I

Models add rigor to need expression / solution description MBSE

helps formalize and

: consolidate
System Models enable automated processing customer needs

Architecture
and system
requirements
A model requirement can formalize a textual requirement

and explicit its effects and ramifications

Some expectations (environmental, regulations, etc. )
are easier to express with textual descriptions

Textual
requirements

(Natural
Language)

Some expectations on a model element at a given engineering level do not require a formal
modeling (which is left to subsystem design)

Textual form of needs and requirements are not only useful, they are absolutely necessary

All rights reserved © The REUSE Company 2021
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@ R=US= The Systems Engineering Suite

COMPANY

Knowledge " S Traceability

KM —pG=MANAGER . TRACEABILITY : :
M an ag emen t KNOWLEDGE | sTUDIO Support the integration
§ among assets through

semantic interoperability to

1-.% 1;) discover and keep the

<f traces among related

elements j

Capture, creation,
representation, and
exchange of knowledge
across targeted groups of
K stakeholders

4 Authoring ke .

AU ‘ (VAN
. . ?\UTHOF\"NG TOOLS gu/\LITY STUDIO
Definition of requirements

and other textual Define, implement and

engineering assets based on ‘? erform to meet
real-time analysis (NLP), /) Fhe that
writing assistance, data satisfy the of

any engineering element

K extraction..
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Authoring

Definition of requirements
and other textual
engineering assets based on
real-time analysis (NLP),
writing assistance, data
extraction..
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@ R_EUSE RAT for Capella : Main Features

COMPANY

E_*:Capella

Synthetic view

Synchronization %

- Editin
S Import requn‘.ements by : 5 . e . &% Uses an Ontology (KM) Data management
pasting text or using MS & In line writing assistance % SMART quality rules f @ Provide a complete round-trip
Excel & Pattern based for correct C quzl / rL|I el between textual requirements in
and complete requirements orrectness, -ompleteness Requi M S
% Export to MS Excel and Consistency checking. equirement Management Systems
syntax and models

Requirements grid

% Regs module overview Requirements

Knowledge Based

. . @ Ensure naming consistency
& G vl e between the model elements

setting and the textual requirements

& Enables synchronization of
different data sources

0 Resuss

RAT
AUTHORING TOOLS

A/

All rights reserved © The REUSE Company 2021 16
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= Temperature War - Model [v5.0] - platformyr [l = RAT Plugin for Capella r
File Edit Diagram Mavigate Search Project Authoring
il L= Eﬁb yoTie T Simple view
%= “Project Explorer 53 Stakehoider Requirements @) Quality view RS i 3 fiact
(20 Full view requirements requirements

any character, '\ = escape for literal

w D *Temperature War - Model [v5.0].aird
~ {2 Temperature War - Model [v5.0]
v ff Operational Analysis Drag a column header here to group by that column

w Stakeholder Requirements

| * = any string,

@

c W c Correctness | Score tory metrics | Correctness quality dat lssues
( The Temperatur Add Cap &l : .\-orkprodu_t name Correctness | Sco | Mandatory metrics | Correctness quality date ssUe |
(@ Depending ont | |Atthe end of each round, the Temperature Warrior shall display the time in which the temperature was successfully maintained within the defined range each time. 073 0 27/10/2021 15:20:19 =
@ The Temperatur Ml Copyle=l | | The Temperature Warrior shall be able te control the operation of all devices using the control and decision-making software. 1.76 0 27/10/2021 13:20:19
O Attheend of ez of  Cut The Temperature Warrior shall be configurable. 0.00 0 27/10/2021 15:20:20
(@ The Temperatur Co ey : s y
= Py || 'iThe temperature range shall be defined in simple or complex form, | 0.58 0 27/10/2021 15:20:21
(@ The Temperatur Past =
@ The temperatur aste The maximum temperature allowed for the definition of the temperature ranges shall be 30 2C. 0.00 0 27/10/2021 15:20:23
& The maximum ¥ Delete The minimum temperature allowed for the definition of the temperature ranges shall be 12 °C. 0.00 0| 27/10/2021 15:20:24
€ The minimum t Mave L During the configuration state, the Temperature Warrior shall allow the input of temperature ranges, refresh and combat times, as parameters, 0.29 0| 2771072027
Mave Up g g I g =
@ During the conf laz Sort Com The simple temperature range shall consist of a single temperature interval throughout the whole time period defined for the round. 0.14 0| 27/10/2021
(@ The simple tem _ X R . = e .
@ The con:gurati- Sort Sele __| | The configuration of the Temperature Warrior shall be via HTTP connection. 0.00 0 27/10/2021
(@ The complex te Move Do | |The complex temperature range shall consist of several intervals defined for a portion of time within the total specified for the round. 0.14 0 27/10/2021 15
@ The Temperatur 2 Tt The Temperature Warrior shall be configured receiving the temperature range definition. 0.29 0| 27/10/2021
<& ndo Rel —
@ The Temperatur ™ The Temperature Warrior shall be configurable prior to every execution. 0.58 0| 27/10/2021
= F ¥
The Temperatur Redo il War : i e i i i T R
Q p The Temperature Warrior shall receive the maximum time during which the temperature must be maintained. 0.58 0277102021
The Temperatur = - " - : "
@ P 7 ShowlIn! The Temperature Warrior shall be configured using a laptop connected to a router, 029 0| 27/10/2021
(@ The Temperatur = g ¥
s % Sh in!' The Temperature Warrior < £ ctatec: confian 3 v ba 2 F10/2027
@ The Temperatur o ow in! The Temperature Warrior shall have these states: configuration, ready and combat. 0.29 0 27/10/2021
€ The combat sta 5 Showinl __| | The Temperature Warrior shall enter the ready state whenever the configuration mode input parameters are confirmed to be valid, 0.44 0 2710/2021
€ The Temperatur Jhe  Show Im | The combat state shall be entered after confirming the combat initialization from the 'ready’ state. 0.58 0 27/10/20211
@ The Temperatur Send ta F The Temperature Warrior shall not involve any security risks for anyone interacting with it. 0.88 0|27/10/2021
The operators o - =il ] 7 ; : = : F ]
g - : Il not be &8 Sendtol The Temperature Warricr shall be constructed within an installation provided with electrical protection equipment, both differential and magnetothermic. 147 0| 27/10/2021
ire shall not be #2 =
@ Water shall nat 7 Sendtol The operators of the Temperature Warricr shall utilize at all times insulating footwear with plastic matenals. 0.8 0| 27/10/202
@ The temperatur B Sendtol Fire shall not be utilized during the operation of the Temperature Warrior, neither to attack, nor to defend. 0.58 0127/10/2021 15:20:54
(@ The temperatur Water shall not be utilized during the operation of the Temperature Warrior, neither to attack, nor to defend. 0.58 0 27/10/2021
@ The physical arc L‘V Validate ! The temperature registered cannot be superior to 40 2C. 0.58 0 /1072021 15:
£ 3
Bt REC/RP | |The temperature registered cannot be inferior to 12 °C, 0.58 0 27/10/2021 15:21:01
2 Fast Linker 33 () RAT | |The physical architectonic design shall fulfil the regulation specified within the document "Normas Basicas NETDUINO", 0.29 0 27/10/2021 13:21:03
r The system's dimensions shall not exceed 50x50x50 cm. 0.88 0 27/10/2021 15:21:05
ragmen —
The protective walls shall be located at a 10 cm radius sphere at least from the sensor. 044 0 27/10/2021 13:21:07

=1
—
w

The sensor(s) of the Temperature Warrior shall be covered at most by two walls with a minimum 207 angle. 27/10/2021 15:21:09

B The walls surrounding the sensor shall be located at a radius of 10 cm from itself. 0.73 0 27/10/2021 15:21:10

Total Workproducts: 65
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RAT — AUTHORING Tools: Editing window

New - REQUIREMENTS ENGINEERING Studio

File View Log

METRIC - System physical requir

s B S it EEqQ
Font | Aria v | FontSize |12
The capacity of the

Accumulator
A

Auyiliary systems
Battery

Braking system
Cabinet

Cabling

Car bocy

Car body fittings

Matching pattemns elements:
Exampile

3T terms
|| Show numbers

Other guality elements:

Correctness | Cansistency Completeness

Metric Correctnass

¥ ROZ2 Precision - TRC - Imperativ...

¥ R44 Uniformity Of Language -...
RC5 Precision - Imprecise quan...
RO7 Precision - Vague adverbs...
RO& Precision - Vague adjective..
R10 Precision - Open ended (A...
R11 Concision - Superfluous inf...
R15 Mon Ambiguity - Incorrect...
R15 Non Ambiguity - Incorrect..,
E17 Non Ambigurty - Statemen...

R10 Sinrlaribe - TR - Tawt lan

witioning system

[«/] Show opticnal terms

Auiliary elecine system

Similar requirements

Valug Summary

Authoring with pattern METRIC - System physical characteristic (Completeness & Consistency)’

ments (Completeness & Consistency} (2) v METRIC - System physical characteristic (Completeness & Consistency)
= = Egig'a'ﬁ A7 Normal ~ A 3
AAAS BT UUS SX X,Aa~~A-A
Lal
Weight  Pattern name
v Souce 1100 METRIC - System physical characteristic (Completene...
()

Additional attributes Tra Lessons learned Quality forums Syntactic information

il
m

Mandatory Wé|ght

0 At least one imperative verb must be involved :l 1
0 The structure of the requirement must follow one of th... | |
0 N/A [ 1
D N/A | 1
0 N/A 37| 1
D N/A L] 1
0 N/A ) 1
10 N/A ] 1
1 N/A [1] 1
0 N/A B 1
1 KiJA | A

Formal representation

i Correctness metrics summary:

Metric
o~ RO2 Precision - TRC - Imperative mode {Enforce)
o F44 Uniformity Of Language - Style guide (Enforce)

Sugagest manual assessment

Patterns information

!I'_I'JI Save and close

] H
Value
0}
]
Ready

Cancel |

All rights reserved © The REUSE Company 2021



~=US= RAT — AUTHORING Tools: Editing window
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| . .
|=) New - REQUIREMENTS ENGINEERING Studio = ] bt
File View Log
Authoring with pattern 'METRIC - System physical characteristic (Completeness & Consistency)’ i Correctness metrics summary:
METRIC - System physical requirements (Completeness & Consistency) (2) v METRIC - System physical characteristic (Completeness & Consistency) v
o Name:
[METRIC - Systern physical characteristic (Completeness & Consistency]]

Description:

Requirement Patterns Guidance

Pattern group(s):

- METRIC - System physical requirements (Completeness & Consistency) (149)

Example:
N/A

Indexable: Enabled: Weight:
Yes Yes 1,100

Syntax:

«5YSTEM ELEMENT=

«MODAL COMPULSORY ‘ VERB TO BE | Lower

NOUN ar MODAL VERB

=SYSTEM=

i

DEFINITE ARTICLE | Maximum ‘ «PROPERTY AND PHYSICAL CHARACTERISTICs PREFOSITION OF | DEFINITE ARTICLE

Properties:
[=» Element = {fan}

E2 Measurement Unit = [ watt ]
[E» Physical Praperty = { pawer cansumption }
.And 1 more

Relationships:
I AND PHYSICAL CHARACTERIST

Association=] [CO. = 0; Forced relationship type = «Associations] i [«5YSTEM E

WTU T ICLEoTT T OpTIrenuca (M = =~ ~ TNTHA T T T
P e " i i o
- = = - =
R15 Mon Ambiguity - Incorrect... 19 N/A ] 1
R15 Non Ambiguity - Incorrect.., 1 N/A 1 1
E17 Non Ambigurty - Statemen... D N/A :l 1
B0 Ciarularitie TRC.. Teak Tac 1 MIA | A e
“~ > II'I'JI Save and close v Q Cancel |

All rights reserved © The REUSE Company 2021 19
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RAT — AUTHORING Tools: Editing window

Mew - REQUIREMENTS ENGINEERING Studio
File View Log

Authoring with pattern 'METRIC - System physical charact:

METRIC - System physical requir

Ai
Auyil
Auyiliary systems
Battery

Braking system
Cabinet

Cabling

Car bocy

Car body fittings

witioning system

Matching pattemns elements:
Exampile

3T terms
|| Show numbers

[«/] Show opticnal terms

Other guality elements:

ments (Completeness & Consistency} (2) v

ry elecinc system

eristic (Completeness & Consistency)’

METRIC - System physical characteristic (Compieteness & Consistency) v

s __‘ = == '::EEQ]EEEE:;'E'ﬁ A7 Normal ~ A 3
Font | Aria v FomSize (12 ~ ATAE B I U U S & X' X, Aa - 2w v A -~ A
The capacity of the

Accumulator N

Automatic Suggestion of terms

Weight  Pattern name
Source

v 1100 METRIC - 5ystem physical characteristic (Completene...

Correctness | Cansistency Completeness

Metric Correctnass

¥ ROZ2 Precision - TRC - Imperativ...

¥ R44 Uniformity Of Language -...
RC5 Precision - Imprecise quan...
RO7 Precision - Vague adverbs...
RO& Precision - Vague adjective..
R10 Precision - Open ended (A...
R11 Concision - Superfluous inf...
R15 Mon Ambiguity - Incorrect...
R15 Non Ambiguity - Incorrect..,
E17 Non Ambigurty - Statemen...

R10 Sinrlaribe - TR - Tawt lan

Similar requirements

Additional attributes Tra Lessons learned Quality forums Syntactic information Formal representation

il
m

Value Summary Mandatory Wé|ght

0 At least one imperative verb must be involved :l 1 N
0 The structure of the requirement must follow one of th... | |

0 N/A [ 1

D N/A | 1

0 N/A 37| 1

D N/A L] 1

0 N/A ) 1
10 N/A ] 1

1 N/A [1] 1

0 N/A B 1

1 MA | A e

i Correctness metrics summary:

Metric
o RO2 Precision - TRC
o F44 Uniformity Of Language - Style guide (Enforce)

Imperative mode (Enforce)

Sugagest manual assessment

Patterns information

!I'_I'JI Save and close

] H
Value
0}
]
Ready

Cancel |
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~=US= RAT — AUTHORING Tools: Editing window

COMPANY

New - REQUIREMENTS ENGINEERING Studio = a bt

File View Log
Authoring with pattern 'METRIC - System physical characteristic (Completeness & Consistency)’ i Correctness metrics summary:

METRIC - System physical requirements (Completeness & Consistency) (2) v METRIC - System physical characteristic (Completeness & Consistency) v
- - e e e " B e A Metric Value
- s i— o« £= 2= = = =EE (=9 - Normal wi 4 * 08 z - -
= s a ' e 9 = L o~ RO2 Precision - TRC - Imperative mode {Enforce) 0
Font Size |1 v] “A ~a B3 ¢ X Aa v B ~ - ¢ 5 : ma
Font | Aria ¥| FontSize |12 AASBTIUUSS$X XA A A o F44 Uniformity Of Language - Style guide (Enforce) 0
The capacity of the
Accumulator )
Ai witioning system
Auiliary elecine system
Auyiliary systems 3

Batery Quality on real time

Braking system

Cabinet
Matching pattems elements - ©3abing = ;
Car bocy Weight  Pattern name
Example Car bogy fittings v Sauce 1100 METRIC - System physical characteristic (Completene...
a7 terms be

|| Show numbers
[/] Show optional terms
Suggest manual assessment Ready

Other guality elements:

Correctness Cansistency Completeness Similar requirements Additional attributes Tra Lessons learned Quality forums Syntactic information Formal representation Patierns informatian

il
m

Metric g Correctness  Value Summary Mandatory Wé|ght
¥ ROZ2 Precision - TRC - Imperativ... 0 At least one imperative verb must be involved ] il iy
¥ R44 Uniformity Of Language -... 0 The structure of the requirement must follow one of th... | |

RC5 Precision - Imprecise quan... 0 NfA :l 1

RO7 Precision - Vague adverbs... 0 N/A | 1

RO& Precision - Vague adjective.. 0 NfA :l 1

R10 Precision - Open ended (A... 0 N/A (1] 1

R11 Concision - Superfluous inf... D NfA :| 1

R15 Mon Ambiguity - Incorrect... 19 N/A ] 1

R15 Non Ambiguity - Incorrect.., 1 N/A 1 1

E17 Non Ambigurty - Statemen... D N/A :l 1

B0 Ciarularitie TRC.. Teak Tac 1 MIA | A e

-~ > II'I'JI Save and close o Cancel |
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Real-time quality analysis: dictionaries

= juntirme-Eclipcafpplication - platform: /resource/In-Flight 320nt 12208 st Flight520Enterta 156205y stem.zird/ [MCB] Cagabilities Context - Cagella
File Edit Diagram Mavigate Search Project Aun RAT Window Help
=2 RAT plugin for Capella - Setti £l Ak
= ugin for Capella - Settings
piug P 9 & B “Capalla Project Bxplorer 12 & T = O

£ “IMCB] Capabilities Context 5]

A Selectaname to find

?= any character, ™ = any 3

Model Content | Maore settings

{type filter text

14 In-Flight Enzertainn

Available Model Content:

v =

Use configuration in Model

File

Editing Ted401d1c-34

1-877-44B5b1FaT965 - RAT Plugin for Cagella

Suggestions  View Log

RAT Plugin for Capella

By The RELISE Company

= a =

= Tools
& Actor

D Mission

e Capahility
~ Capability Expleitation

¥| | Stakenolder F onal Requirement ~ 2.03 > Involved Actor
T Valuz E3 Extends
Drag a column header here to group by that column = = BT e = i
g el i 2-5 ¥ Al = Ao o 12 Precison - Passive voace (Auzid) 1 £y Includes
AAS B I UUS & X Nsa--A-4 o ecimion - TAC - Imperstive mede (Enf_. —b Capshility Generafizatian
- . = f i i § - ¥ ROS Precision - | = quant d 1 .
Use Maodel chpe Elemn The Aircraft should be Wesigned to perform the interaction very gquickly Metric: R12 Non Ambiguity - TRC - sl ey T m”“'l .'"": oy '-“":N ) ! —br fctor Gensralization
211 Concrion - Superflunus infinitves (2v,.. .
= W, Actors
. o i IAnalvi o Aambiguous sentences (Avoid) R o e — 1 a & =
perationalanalysis pet | R Uniformity OF Language - Style guide (. 0 W Capabilities
0 : A : : - P33 Abstraction Level - Solution vocabulary 1 = Mistions
W Operational&nalysis Entit Matching pattems slements: v u, Relationships
1 Weig BN Name |
Example Source [ Common
O 1 Mnalysis O -
W Operational Analysis Oper e b e
‘
- - * ConstraintElement
vl Operational&nalysis State
“w Constraints
: e i gt G + 'm Apphed Property Velue Groups
W OperationalAnalysis Func Supgest manual ssessment ey pplied Propedy lnlus oo
- =% Requirements
e : A e e Other guality elements: ; r
v Operational&nalysis Ope ! s Requirements
(= Representat| Correctness Formal representation | Patterns informatior -3 Requiternent Link
. el ' = In-Flight Entertd = A
/ i J * AL d Requir
L S:" ste m"l:" nal." sIs SE‘ ste v 13 Requirerment Procs Metric Comectness  Velue Sumimary Mandatory Weght RA2 Precisioe - Pa e (hvoid) ", All Linked Requirmerts
- Basz.reqil ' R2 Precision - Pasuve voics (4. 7 Awmid passive voics in your requirsments ] 1 ~ RO5 Precision - I
_ , - o] o ;
Ll SystemAnalysis om 2] MRl W R02 Precision - TRC - lmperativ... 0 Ak least one imperative verb must be involved | 1 3 il v e
B IRDuxls W RS Precision - mpiecise quart.. Tl wnpiacee ot ] 1 e =
) " | - — R13 Man Ambiguity - TRE - Ambiguous senterces
o SystemAnalysis State ) IRD 1-2.c1sy o R e o e O i AT s gt
- IRD-esternal xlg at Ly
e 1 must be avosded 1
: nuir Pi % 3 A bstractis - VTR
' Swstemd na|'}-'5|5 Func o 2;1"f:::x"}: W Rad Urifermity Of Language -... 0 The structure of the requirement must follow one ofth.. ] 1 P33 Abstraction Level - Solution vacasulary
) quirerr
4R'_qu."m'_n R33 Abstraction Level - Soluba... 1 Sertences and words close to design must be svorded O 1 ]
vy S'_:.-'STE mana |-}.-5i I Func @ Representat] recision - Indefinite article.. 0 BlA O 1 % . .
Requirement_Pi o ™ n - :
v Crictam Anahicic | =TT.Y B | ®
] < H Save and dlose
a: -LC2 xlsx
26 EIE m El"lts + 13 Sample System
[} Sample Systern.afm
w [l Sample System.aird i
< T ) >
&l in-Fiight stemeiin-Flight ; Gstermtystern y Sui L IR

OK Cancel
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itties Contast - Capella

yatem/in-Fhght3:Z0Entartainment 3205 s2em aird TMCE] Cap:

= runtime-EclipseSpplcation - platformy/rescurce/In-Fiig Entetainment

Fle Ede Dagram Nsigate Ssarck FProject 2un RAT Window Help

[ g L S - - | e
i

ities Context =3

Select 3 narme 1o find

2= arry character, ” = any streg
= Tools
Qs

¥ Acter

type ﬁltér text
D Mission

w 1 in-Fight Entetainenent System
34 In-Hight Entertainment Systematm
v b1 "In-Fhgnt Entertainenont Systemaud
& Capability
> Capability Expluitstian

v 12 In-Flight Etentanminn Systen
o Gamng Seraces
2 Invelved Actor

) A3 Extends

3 Includes

alog
B Cperstionsl Analysis
v B System Analysis

v R System Requiremerts
@ [} The Airceaft shail Provide Video Gaming ¢ \
@ [| Tae actor shall pedamrn the interachion .". = Capability Generabzation
Systern Funchions .‘.‘ P Aictor Generalizstion
Requirernents \
\ W, Actors
.l N Canahiloias
= ] b

= nterfaces
() Mew - Reguirements Authering Too!

Dats

"
e
&= Capabiiities
=
&

e S wans Vow |

FE System
& Actor: RAT Plugin for Capella

Miswons \
ol Activities By The REUSE Compary
B Logics Archrecture ~
BB Phyzica! Architecture irg with pattes: alder Functonal Requirement O Correctrness mi
B EPBS Architecture T
-+ Representations per category 1 Systen Furctionalry vl 1= aiderFunctonal Bequirement vilZ]
= In-Hight Entertainment System.meledymedeler Metsic Value
y " = 4 D . A | Hormal viM &5
2= S A Moa TR L o R1% Singuiaray - TRC - Tast jength (words) 3
o R4 Uniformity OF Lsnguage - Style quide Enforce) )

UVSsS&XXm-F-A-A

Font _Asiel

The Aircraft shall pr
de Access Nanagement Control r

< > Proyda Anieas 1o C1geal Meda

& [Capcila Modulc] Sy Provcdn Admimishiaton and |undme ement
& k 2t - - Piog e Ar wtion, Commands and |
Requirements VP Jide Aud 22
Expert A w16 Aucio B nTan
Nard Metching pattems elements: X 3 A0S -
2l bin Manageme Vieight  Pattéra name
Example Prowde Configueation Means
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Mew - RAT = [m| X

File View Log

Authoring with pattern 'Logical Architecture Requirement’ @ Correctness metrics summary:

03 - Logical Architecture Requirsment (1) ~|  Logical Architecture Requirement v

B & s S ===si=-B- -y Normal v 0 {5

B B s a = - B - 5q Ay Noma : M o® ¥ Accuracy R01/ Concision R11/ Completene... 0
Font | Arial v| FontSize (12 (| ATAE B I UU & & X" X, Aa~E~ A~ A W Accuracy RO6 / TRC-M140: Ensure Numbers... 1

The IFE System shall have 200

Aircraft front servers o) -‘P

Aircraft interface - -

Aircraft interface sw _ i
Aircraft-specific aircraft interface

Aircraft-specific network manager

Application server hw/ sw

Applications server

Asu processor

AsU 5W

ey + + it

86 terms

[ ] show numbers Suggest manual assessment y

[V/] Show optional terms

S &> = s = H Save and continue w o Cancel

f

<LogicalComponent> Shall Have a/NUMBER <Component>
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@ R_EUSE A Real-time quality analysis: CCC Approach

COMPANY

> CCC — Correctness, Consistency and Completeness

- ]

Individual requirements
and/or model elements

Sets of requirements

Sets of requirements
and/or model elements

and/or model elements
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Real-time quality analysis: Correctness

COMPANY

Metrics based on information coming from the RMS: INCOSE
Ex : Attributes, Links

Metrics based on lists of terms:

Ex: Forbidden terms -> ambiguous, pronouns... | Z22%7

s o
S

s e S

50N
sS0

USER=

EQ /9
W)
o
HIGHER

Metrics based on linguistic algorithms:

H L7

Text length, misspelling, readability....
Metrics based on the conformance with models:

Concepts from Logical Structures, Function Breakdowns...

Metrics based on patterns:

Specific structures within the requirements

{ When / After <Action>

1f...

‘ Shall ‘

[Condition] <Object> ‘

L <Subject>

[Constraint]
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R_EUSE A‘ Real-time quality analysis;: Completeness
AA quality )4 P

Temperature

Jarrior
Weight

Power consumption

l
v v v v v

Temperature Power Management Control Temperature
Registration System System System Actuation
onfiguration Time Heating
System Controller System

J
J

J

N
A 4 Power Information Temperature Cooling
* Sensor ] Source isualization Controller System

The Temperature Warrior shall have a Control System.
The weight of the Temperature Warrior shall be less than 50 kg.

The Temperature Warrior shall have a Power System.

The Temperature Warrior shall have a Management System.
The Management System shall a Configuration System.
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@ R_EUSE A%‘ Real-time quality analysis: Completeness

Register Temperature Control Temperature @ control Time @ Supply Power

Regulate the system
© modes

Authentication “ Configuration Validation

Activate
Configuration
Mode

@ Activate Combat Activate Post- Activate Validation Activate Ready
Mode Combat Mode Mode Mode

Post-Combat
Mode

Combat Ready

Configure the System Meodify Temperature

Display the
temperature of
the environment

Increase
Temperature

Decrease

@ validate the Input
Temperature

Parameters

®

When the Temperature Warrior is loaded and operating, the Temperature Warrior shall enter the Authentication Mode.

While the Temperature Warrior is in the Post-Combat Mode (and when the Administrator selects the New Combat command), the
Control System shall activate the Configuration Mode.

When the Validation Mode is initialized, the Temperature Warrior shall validate the input parameters, according to the displayed

instructions on the Clients GUI.

While the Temperature Warrior is in Combat Mode, the Temperature Warrior shall display the temperature of the environment.
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@ R=US= A Real-time quality analysis: Consistency

Properties

L b Height [0 .. 1,5 m]

Power consumption o
3 G
T T 1 j

[ Registration

System ! 5 ) - I , «

The Temperature Warrior shall have a Control System.
The height of the Temperature Warrior shall be less than 2 m.

The Temperature Warrior shall have a Power System.

The Temperature Warrior shall have a Management System.

The Temperature Warrior shall a Registration System.

All rights reserved © The REUSE Company 2021



TH=

~_=US=

Real-time quality analysis: Consistency

Temgerature Warrior Initialization

@ Register Temperature @ Control Temperature @ Control Time @ Supply Power

w War Lpaded and O

(=1 Authentication Mode

[WHEN The Administrator credenfials are confimed.

[region]
[ | € Configuration Mode J @ REg”m;g‘:E?Stem
[regian]
&
[WHEMN) Configuration Parameters input T
[ [ [ [ |
=1 Yalidation Mode
. 5 . - . Activate H H
irepian] @ Activate Combat Activate Post- @ Activate Validation @ Activate Ready @ configuration Activate the engine
Mode Combat Mode Mode Mode E‘Iode thrusters
[ () Ready Mode (WHEN) Config n Parameters Valid
= = =
‘[legion]
@ Configure the System @ Meodify Temperature @ Display Information
(WHEN) 5t mbat command i5 ega aga
ewmcuied (&1 Combat Mede M T ‘
fregion] [ |
(5 Post-combat mad . Display the
}&. @ Walidate the Input @ Decrease @ Increase @ tempsrafure i
|[rtgiDnI WHEN) The Comibat Rounds are finishad Parameters Temperature Temperature the environment
C C C PDCI'd C s O 04ddCcd arnd opecld O C C DCI'd C d O d C C WA S d 0 DAC
S
C C C PDCI'd C s O e PO 0 Jd DAUC dlld e Ad dLO S [S C C O Dd O ald C O O C s
d dlLC C d Ul d 0 DAC
C C d (ld 0 0Je[S d Cd C I1C DCI'd C d O d d 1ALC S J DAar d ELC d Ord O 10O c U DIdYCU O
S
C C C PDECI'd C d O 0 Jd DAC S C DCId C d O d d ALC Sl S < < <

All rights reserved © The REUSE Company 2021



TH=

~_=US=

COMPANY

N
AA

Real-time quality analysis: Consistency

Requirements-
models
Consistency

Ex. :Allocation of
properties

Naming

consistency
between model elements
and elements in textual
requirements

All rights reserved © The REUSE Company 2021

Consistency
Among

requirements:
Ex. : Overlapping

Pattern-based
writing

31



TH=

~r=US=

COMPANY

Requirements roundtrip

binae - plstlore/esciurce) b Fight e nteriamment s

AAn-Flight 220 Erte tamment 5205y st aird

Create new requirenent.,.
Create new folder..

(il
L M
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,..
¥
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=

= [ Funetioes
) Syctem Function

+ Ed Duplicate

= Tetunl merge

Che..

B Semantic Bre

m Regquir

IR TEquiremens.,
Synchonate...

Corfigure.,

Edi Diagram Mavigate Search Project Fum RAT Window Help
- P e
A | Sdectana
7= amy
e it bt
v Id in-Fight Ertertamment System
- Ertartainenent Syt
=2 Catalog
£ Opertional Anslysis
v System Analyus
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soeg Master: System Recuirements (d799e80a-4fe9-4577-a141-49a28d508fka) +¥Side 2: System Requirements (00000160}

nigtatd | Hlchow all | Apply actions

Apoly link actions

Merge actions:

Ma Link | Side 2
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@ R=EUS= Tool Demo: RAT for CAPELLA

COMPANY

[ § Reuss

RAT
AUTHORING TOOLS

USE CASE #| —Writea
new requirement in Capella =

using RAT |
Sequence: — =
|. Write a new requirement in [ | o '
Capella (Regs Viewpoint)
2. Create requirement links
manually.
3. Open RAT. Edit and save the
requirement updating S

4. Write a new requirement
with RAT using a pattern.
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~=US= Tool Demo: RAT for CAPELLA

COMPANY

§ Reuss
RAT
/\UTHDR‘NGTDDLS
N
(oacti /) igate Search Project Run RAT Window Help
— Use the ok " SRRl & il
| % £ 5 O & [LCBD) Logical Structure 72 & [PAB] Physical Architecture =0
o . e practer; \ = escape for literals: *2 ~Tadil Tbd DR | o : Palette
5 A e
rl to e It n-Flight Entertainment System Ra&
v &= Temperature War - Madel [v5.0 P i Components
ratsriconfig = = = = & ogical
- The Contro! System shall h T atute Control o
B Temperature War - Model (v50) afm O e . Component

H Operaticnal An.

L]
re u I r'e l‘ “‘ e n ts v @ Temperature War - Model [v5.0] ird s
v @ ature War - Model [v5.0] = X ' s
- - The Control System must be equipped vwth 3 fast  reliabe Time Coreroller. ;

(L Temperatues Wetrior Common

m Analy:

« B8 Logical Architecture 1€] Constraint

Sequence: - E—— = ~ sCommingi.
° @ The Control System must be equipped with able Time Controller. ® Constraints

@ The Temperature warrior shall provide the user wil ability to view the actu.. ® Appl
@ The Contral System shall have a Temperature Controller. B 2 o = L L e

ed
rty Val

. & Lagical Functions - : ’ Groups
emporatiss Regittration v A i
|. Open the RAT Grid = @i, e

& Interfaces

] ! = Title Blocks

= Requirements

cal Architecture ™ Requirements

EPBS Aschitecture =2 Requirement
Link

2. View all requirements in a
sequence. Do some editing. | [ e D -

ions per category

It

3. Find suspect similar : ] ;

& Properties & Information (28 Viewpoint Manager ([ Capella Requirements

requirements. a

< > Capelio Requiremen Parent viewpoints:
. = = =
PY O I 7 # Fast Linker !
verlapping!
Description: s
= Overview =1 &= Configuration Business rules B Services| @ Metamodels Sirlus models

.
® I n C O n S I Ste n t? &) Temperature War - Mode! [v5:Temperature War - Model [v5.01-Logical Architecture:System Requirements

4. Save and view in Capella.
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G g Asuss

RAT
: /\UTHQNNG TOOLS

USE CASE #3 -
Detecting wrong state
transition

Sequence:

|. Author creates a new
requirement with RAT.

2. RAT quality window detects
that the wrong state
transition has been written.

3. The author adds that state
transition to the state chart.

5 Properties 37 G5 Infarmation 9 Semantic Brawser [ Viewpoint Marager

4. The ontology is reloaded.

Mamer | [MSM| Temperature Warrior State Diagram

Tool Demo: RAT for CAPELLA

_./"
@
Fost-Lomoat Mode

4 (DRepresentation Descriptor) [M5M] Temperature Warrior State Diagram

Fiachage - |

5 . N O i S S u e fo u n d 9 t h e P War - Model [ War - Model [v3.0]uLogical StructuresTemip Warrior: : r.lnnl:: :m i
requirement is correct!
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@ R=EUS= Tool Demo: RAT for CAPELLA

COMPANY

[ § Reuss

RAT
AUTHORING TOOLS

USE CASE #4 —
Synchronise requirements
between Capella and Doors

Sequence:

|. Start the synchronization
module of RAT

2. Select the Capella module — .
and the DOORS project to [
synchronize | BEE——

Ll mpnates waer

3. Select requirements to be
input into Capella.

4. Edit a requirement and

synchronize it from Capella
back to DOORS.
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