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JOSE FUENTES
CHIEF SALES OFFICER

Starting soon, please wait

> VWebinar rules:

You’ll be muted all along the Webinar
There’s a Question section to ask your questions or send your comments whenever you want
If you have any technical issue, please use the chat box (not the Question)

The Webinar will be recorded. A link to the recording will be sent to you in few days
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

CONT=NTS

> Introduction to The REUSE Company and the speaker

> What is EARS
> Writing system requirements with RAT based on EARS patterns

> Live demo
> Q&A
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WH=N?

The company was
established in 1999

As a spin-off of a
University in
Madrid

(
(
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WHQO?

System + Software
O 2 Engineers
Smart
combination
between Company
staff and R&D
from Academia
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WH=R="?

Headquarters:
Madrid (Spain)

International offices:
Miami (USA)
Stockholm (Sweden)
Tokyo (Japan) Delegation

WHY ?

04

To promote a reusable,
scalable and global
solution to a smart and
interoperable Systems
Engineering
environment, by
offering a semantic
knowledge centric
approach.
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Infroduction to TRC )) What we do Tools and Platforms International Standards Handbooks

TH= R=US= COMPANY

Is a tool vendor specialized in the application of
S=MANTIC T=CHNOLOGI=S and

ARTIFICIAL INT=ELLIGENC= to improve the
digitalization of the Systems Engineering life cycle.
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

The Systems ENGINEERING Suite:
RQA — QUALITY Studio
RAT — AUTHORING Tool
TRACEABILITY Studio
V&V Studio
KM — Knowledge Manager

SES ENGINEERING Studio:
TMx
HUBXx
REx
KMx
SLCMx

ALL RIGHTS R=ES=RV=D © TH= R=EUS= COMPANY 2024 \WEBINARS’ 2024 @ THREEUSE



TRC )) What we do Tools and platforms International Standards Handbooks
Intro

‘ i

01

@1 A @4 A
@ @
®
S=S TM~ S=S SLCM
TMX SLX
Technical Management Interoperability HUB SMART Requirements Knowledge and Information System Lifecycle
Processes: Connectivity to Engineering Management I\/Ianagement
Quality External Sources Using MS Word as Requirements reuse
Traces Tech Platform Virtual Assistants
BV Search eng.
V&V Ontologies
PLE

W
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Aerospace Healthcare

e
Defense ‘% Infrastructure

Automotive Ry Legal

Energy @ Software
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

TH= PR=S=NT=RS

José Fuentes

Current Position: Chief Sales Manager of The REUSE Company
Former Product Manager of RQA and the Systems Engineering Suite
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 to Writing Requirements

' Other certifications: ITIL

Other interests: Project Management, Business Analysis, Risk Management

THE
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R=QUIR=M=NTS PATT=RNS: WHATIS A
PATT_RN‘?

N\ R_QUIR_M_NT

Ul

F’ATT_RN REPR=ESENT THE STRUCTUR=FOR A ¥=Lt

)

BASED ON A SERIES OF SEQUENTIAL PATTERN

Some are just “common’” (meaningless) words: prepositions, determiners...

Q

)
™

Some others can be mapped with elements in architecture / design: components, functions, interfaces,
states...

R=EQUIRE=EM=NTS PATT=RNS =ENABL= CONSIST=NCY:
A consistent way to write requirements = an easier way to understand requirements

The identification of the key vocabulary elements = vocabulary consistency

CANH=LP R=EUSE=E =EXPE=RIZENCE (TH= COMMON STRUCTURES) FrrROM
rPrR=EVIOUS PROJ=CTS

Condition Keyword | C ition Action Qualifying Clause
FACILITAT= R=EQUIRE=EME=NTS R=EUS= ! P

FACILITAT= TH=Z ID=NTIFICATION OF DURPLIC .

sysw‘m‘s-, ailable
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=ARS
PATT=rN

E Optional feature :
E Unwanted behaviour :
E Complex pattern :




Ubiquitous
response>

— e The weight of the TW shall be less than 5 kg
=N\RRS

PAT TERN [
=

[ Optional feature :I
[ Unwanted behaviour :I
[ Complex pattern :I




[ Ubiquitous :I
State-driven
|
=N\RRS
— e While the TW is in attack mode, the power system shall shcw the
pATT:RN temperature of the battle sensor

=

[ Optional feature :I
[ Unwanted behaviour :I
[ Complex pattern :I




B I
-

—
=NA\RS
—
— . <System
PATTERN -
—

S e When the TW receives an attack from the enemy, the TW shall enter
into defense mode

[ Optional feature :I
[ Unwanted behaviour :I
[ Complex pattern :I




B I
-

=ARS ,
SATT=RN

S <System

e Where the accessibility feature is activated, the TW shall read aloud
all the messages shown in the main display

[ Unwanted behaviour :I
[ Complex pattern :I




=ARS ,
PATTERN
S

response>

e |f the operator enters an attack temperature lower than the ambient
temperature, the TW shall show an error message in the main display




-
.

g
PATTERN | —8)

S [ Unwanted behaviour :I
Complex pattern

. - .

e While the TW is in attack mode, when the temperature sensor
reaches the maximum limit established, the TW shall enter into idle
mode




TYPICAL ISSU=S mFOUND IN
_R=QUIR=M=NTS

s =EARS HAS D=MONSTRAT=D
AN IMPRrROV=M=NT IN
~r=GARDS TO TH= MOST
COMMON R=QUIR=M=NTS
rLAWS:

* Some are fully removed
e Others are minimized

Untestability .

Implementation

|_

<
L | Duplication e B Raw
. = 0O EARS
o 0
———
o

Vagueness

Wordiness

Ambiguity

While using EARS, when the author,
finds problems, the authoring tool shall
implement assistance to the author, in
order to improve efficiency

0 20 40 60 80 100 120 “o

BIG EARS

(The Return of “Easy Approach to Requirements Syntax”)
By A. Mavin & P. Wilkinson

RE10
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F NI \ A B B

PATT=RNS
CONN=CT=D TOA
Pre—Ccon:Iititon / CONT=ROLL=D

- VOCABULARY

Trigger

WHIL= ' H=E TEMPERATURE=E WARRIORIS INATT

MOD=,
ﬂRE S=ENSOR R=ACH=S TH=
== LISH=D,

WH=N TH= T=MePP=R
SHALL =NT=RINTO

MAKMOMoT=MrP =R

System response

Action
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Native REUSE
Ontology

PATT=RNS
CONN=CT=D TOA
CONTROLL=D

VOCASBULARY?
Y_S AND WH=R=

Your preferred
MBSE tool

“=IND IT?

Ly
LIPS

@ REUSE | mmmue

Data Dictionaries.
i - P
- a2t -t
o
-~ ok S
S
SR S
N A, xS O
S -
S TR
5 G 0
O o™
At
~ v'# o
S "\ ,./

he springboard towards high-quality system requirements
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SYST=MNAM= /7 R=QUIR=M=NTS
MAIN SUSJ=CT

response>

Stakeholder Requirements

e Actors
e Stakeholders

sy SYystem Requirements

e System names
e Subsystem names
e Component names
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SYST=M R=SPONS= FUNCTIONAL

_R=QUIR=M=NTS [hction |

|
————

<Action Verb> or <Functions From the MBSE
~Actionl.i: provide <Entity> with the ability Architectural model

f to <Actioni>

From the ontology

/I
/— Action2: <Actioni> the <Entity>
/

From the MBSE /—~ Action3: <Action2> PREP <Entity>
ArChIteCturaI mOdeI or / Actiond: <Limit verb> the <Property>
the ontology / <Operator> <Valve>
/___ Action5: <Allocation verb> <Property>
<Operator> <Valve> From the M BSE
/—- Actioné; set <Property> to <Value> Architectural mOdel?

/— Action7: set <State> to ON/OFF
/
J—— ActionR: <Transition verb> to <State>

<System

From the MBSE
Architectural model?

THE
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SYST=M R=SPONS=: OPTIONAL
SLOCKS

<System [Qualifying
response> clause,

The <System>

[Constraint,

Action

f- Action|: <Action Verb> or <Function>

Actionl.|: provide <Entity> with the ability

to <Actioni>
foee ACTION2 e cACtionl> the <Entity>
fee ACTIONS: <ACtion2> PREP <Entity>

Actiond: <Limit verb> the <Property> Constraint

<Operator> <Value>

Action5: <Allocation verb> <Property>
<Operator> <Value> Constl: within <Valuve> <Time_Unit> from

Actioné: set <Property> to <Value>

/ Cons at 3 ratefratiofrange of <Valve>
f— Action7: set <State> to ON/OFF <Un e>)
fe Action8: <Transition verb> to <State> Const3: with an accuracy of <Value> <unit>

Additional optional

'] Qual3: as defined in <Document> bl k f th S t
Qual2: having the characteristics defined in Doc Oc S O r e ys em
<Document> of Stan

Response

Quali: in accordance with <Document>

Qualifying clause

THE
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From the MBSE
Architectural model

- From the MBSE
P ]

Architectural model

From the MBSE /

. b Statel: <System> is in <mode>
Architectural model /
State2: <System> is <Verb>

f State3: <Entity> is <Verb> From the ontology
- Stated: <Entity> is <Verb> PREP <Entity>

- State5: <Property> OP <value>

. <pre-condition <System

THE
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=V=NT-DrRIV=N R=QUIR=M=NTS
From the MBSE
Architectural model or the

ontology

From the MBSE Architectural

| winen From the ontolo
model or the ontology — gy

- Eventi: <Agent> <actionz{<entit

= Event2: <Entity> is <verb> [by <entity>] From the MBSE ArChiteCturaI
fe Event3: <Property> of <Entity> OF <value> mOdel or the Ontology

Eventéd: <Property> is <Action>

From the MBSE / il Event5: <Systems enters/exits <mode>
ArCh itectu ral model / Eventé: in the event of <Event> From the M BSE
Event7: <Event> happens ArCh IteCtU ral mOdeI

response>

THE
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OPTIONAL F=EATUR= R=QUIR=M=NTS

<System

FeatureS5: <Property> of the <Entity> OP . From the M BSE
<value> Architectural model or the

Featured: type of <feature> is <value> Ontolo 0

Feature3: <System> has <Entity>
Feature2: <System> has <Feature> From the MBSE
Featurel: <Feature> is (not) included Architectural model or
the ontolog

From the ontology

THE
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UNWANT=D s=HAVIOUR
_R=QUIR=M=NTS

. <System

Triggeré: unexpected/un
<property> [of <entity>

wanted/invalid
j NpUtArtian

From the ontology?

Trigger5: <System> enters/exits <mode>

Triggerd: <Property> is <PropertyAction>

Trigeer3: <Property> of <Entity> OP <value>

Failure modes after a failure
mode analysis

Trigger2: <Entity> is <verb> [by <entity>}

Trigger!l: <Agent> <action>[<d=y

From the MBSE
Architectural model or the
ontology

From the MBSE
Architectural model?
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HOW TOD=/PLCY ™*T

@ ===

ROA
QUALITY STUDIO

& (i
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_RAT: 2
rLAVOURS
O TH=
=ARS
PATT=RNS
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1
()

* Free text for the different EARS blocks

* Only the keywords are forced: while, when, if,
where

e And the shall

* Some optional metrics are available to control
what is written into each block (see next slide)

()
(.
()
H
)
il
1
()

* Each block includes a series of possible sub
patterns

* The elements of the sub patterns are
connected to a controlled vocabulary

OMPANY
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(1)

* More flexible
R_RAT 2: : EDE:)Sinec:tt(r)ei;TJ?rI:rcTzlfr?\tain specific dictionaries
rLAVOURS

e Better during the first stages
OF TH= Vv

=ARS i
DATT=RNS ore stric

* Enables a consistent development of both
requirements and architecture

* Better for mature teams and domainS\/

()

(...

()
1H
)
Il

()
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Rules to “control” the Open EARS

s ITMUSTB=ASYST=MOR
COMPONE=NT FROM TH=

IT MUST INCLUD= =ITH=R AN
«ACTION> mF_ROM TH= ONTOLOGY,

ARCHIT=CTURE=

OR AN\ ~FUNCTIONFROM MBS=
ON= AND ONLY ON= SHALL

IN «COMPL=X R=QUIR=M=NTS?
ALWAYS TH=rFIRST K=EYWORD

NAM=, AT L=EAST, ON= =NTITY
NO MODAL V=RB ALLOW=D
CONTROLL=D L=NGTH

N=V=R WH=NAND /~FIN TH=
S/AM= R=QUIR=M=NT

NAMZ=, AT L=EAST, ON= =NTITY
NO MODAL V=RS ALLOW=D
NO =ARS K=EYWORD ALLOW=D
CONTROLL=D L=NGTH







Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

D=MO

Steps:

|. Open Codebeamer s o -

£ TG [ Festiet bosmseAd. A IRAXCS TinetndDese O Sytems irgreesrg [ Soles [ RATfrONG [ MIP-Al [3 Traming 03 Poiects @ CasetsDays o Dldcket M, HodeLogm @ Addke &crobiet

& codebeamer ey i . —

Create a new requirement = e ,

2 :
L .' u B 2 01 - System Functionabity - spemfunctionrequienent ~ BB * @ Q DS EH B X -

3. Select an open-EARS pattern o s [NsGls cmrlen] =i

4

- BLD S s hare
a

Check additional metrics for EARS | & s
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D=MO

Steps:

|.  Open a requirements document
in IBM DOORS

2. Create a new requirement with
RAT —AUTHORING Tool

3. Select guided-EARS pattern
4. Check EARS rules in real-time

5. Check patterns completeness in
the SES ENGINEERING Studio

Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

(©) New - RAT plugin for DOORS
File Suggestions View Log
RAT plugin for DOORS
By The REUSE Company
Authoring with pattern 'Stereotype Function

Logical System Requirements (3)

® - -
L] B\

=
Font ' Arial v Font Size |12

The control system shall |

Configure round
Decrease temperature
Display information
Manage temperature decrease
Manage temperature increase
Receive attack
Regulate system modes
7 terms
Show numbers
v/ Show optional terms
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool
N=XT W=BINAR

Extended Interoperability :

Connecting Tools all over the System Life Cycle (even to other organizations)

Dates:
EXTENDED Tuesday, June 18, 2024, 5:00 PM CET (Madrid)/ 5:00
INTEROPERABILITY PM JST (Tokyo)/ 7:00 PM AEDT (Sydney)
Connecting Tools all over the System Life
VAL S i R Tuesday, June 18, 2024, 9:00 AM CET (Madrid)/ 8:00
R=US= AM PST (Los Angeles)/11:00 AM EST (Detroit)

In systems theory, interoperability between tools digitalizing the ISO 15288 standard processes is
the trigger to support the automatization of the development life cycle, enabling a complete

digital thread.
In this webinar we will see how SES ENGINEERING Studio, following this theory, enables

interoperability and sharing of information between peers, tiers, OEM, or even clients.

THE
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool
CONTACT INFORMATION E’
=
.~ a
) Gli’ﬁ"“élh“"“"s""s‘f*‘*‘m*THANK
g ARIGAT S a
REUSE 2% OU

:;:::: GOZAIMASHITA
i EFCHARISTO e

BOLZIN MERCI

[José M. Fuentes

jose.fuentes@reusecompany.com

®
% S
% ,
& :+34912 17 25 96 \

@ReuseCompany

. 4
l n https://www.linkedin.com/in/josemiguelfuentes/
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Systems Requirements made easy with EARS patterns and RAT — AUTHORING Tool

L=ARN MOR=I
TRC W=8SIT=

> Www.reusecompany.com
> Resources ->Webinars (15’ and lhr)

> Services

> Support Forum

ALL RIGHTS R=ES=RV=D 0 TH= R=US=

@ R=USE zumueson

Meeiing ISO 13485 requiremenis
on design and development inputs
Dy appiying Al technclogy

-,

[P e

SR K2

DER TS oW

SR |

\ L 4

Data Dichionaries the springboard
towards high-guality sysiem

requirements

oA Lonn b Hha Fbank SR RARSA KE

Products

Services Resourcos Customer Support Company Contact

Past Webinars

OIGIALVEAR CATION AND

VALIDATION ACCORBING TO
5016288 ACROSS THE V-MODEL

Digital Verification and Validation
according to 1S0-15288 across the
V-idodel

How to deal vith changes in POF
regulation for System Enginecrs -
pecause change happens

Universal interoperability: Start
synchronzing your SE tookhain

el

Requirements Autharing for any
web-based requirements
management tcol

o, 3
o INCOSE &)
-y W

AZTASE « INCOSE TWE + INCOSE K RiG

01 Bk e g

Vb A SRR A b s B s imod NEALIE

ol

How o avoid duplicated or
overlappsd requirements to get a
more profitable project

€ =

How to NOT focus on negative
requirements|

Almnnrini Ada S Akmdidaiisa
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http://www.reusecompany.com/

THE REUSE COMEHANXGF’(MCMQ\HIH rg;\d RAT — AUTHORING Tool
HTTPS://WWW.YOUTUB=.COM/US=R/TH=R

=US=COM~PANY

€ (1783 reuse compony - YouTul X+ S

S G % youtube.com/resulls?search_query=reuses company @ % LR NG A oo

Il

£ YouTube = reuse company X | Q@ ) = (D o

Inicio Todos  Shorts  Videos  Novistos Subidasrecientes  Endirecto  Menosde4min  420min M > Acerca de estos resultados (1) Filtros 5=

i
$¢3  Shorts Core domains of The REUSE Company

0 visuanz, €s » hace 10 meses
] Suscripciones ’ o

Who is Tre ompany? The REUSE Company is & toci vender specialized in the application of semantic tzchnolugies and
Ta >
B  Tucanal
YO Histonial
[*] Misvideos

319

(©  verméstarde

Award to The REUSE Company at FCAS Challenge

ulizaciones « hace 1 mes

=M

o
VA )

[

v Mostrar més

Suscripciones

TheREUSECOMpany CTO Juan Liorens speach s one of fhe winners in the category “Combat Gloud" at the FGAS
Learn French wit_, (w)
Eclipse Capelia- Op..

innerFrench

DN O

The REUSE Company

The Mask | Magi
& Redaccion de requisitos textuales perfectos en la herramienta Capella MBSE | La
empresa REUSE | Seminario web Capella

Francais avec Ne... «

Le French Club

e 2O

Writing perfect textual 2
requirements in Capella MBSE Tool / & == = Eciipse Capel'a - Open Sourcs MBSE Sol

( : José FUENTES

~ Mostrar 74 mas

rector CGensral de Operaciones de la Empresa REUSE. ™ Daposdivas: hitps://fr siidesnare

Explorar

(@ Tendenclas
4 Misica
M= Feliculas

Introduction o The REUSE Company | Textual requirements and model requirements | So,whalis 5. 9 momentos
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https://www.youtube.com/user/TheREUSECompany
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