@ TRC WEBINARS 2020

Introduction: Webinar rules

RAT for

IBM Rational

DOORS Next Generation
Webinar rules:

You’ll be muted all along the Webinar

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

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

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

The Webinar will be recorded. A link to the recording will be sent to you in few days
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About The REUSE Company (TRC)

WHEN WHO

O I The company was 02 System +
established in 1999 Software
Engineers
As a spin-off of a
University in Madrid Smart combination
between Company
staff and R&D
from Academia

03

Introduction to The REUSE Company

Headquarters:
Madrid (Spain)

International offices:

Stockholm (Sweden)
Tokyo (Japan) Delegation

2021:
USA
Chicago/Detroit/Miami

All rights reserved © The REUSE Company 2020
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WHY

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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@ TRC WEBINARS 2020 Introduction to The REUSE Company

Introduction to The REUSE Company S—US=

(he) _\; use)

- (ompany)
(ompany)

Knowledge Centric
Systems Engineering (KCSE)

Global Repositories —
Archiving —
Configuration Management —

QUALITY (ies)

- 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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The presenters

llyes Yousfi

TRC W E BI NARS 2020 Introduction to the speakers

* Current position: Sales & Consulting Engineer at The REUSE Company
llyes Yousfi got his Master’s degree from the University of Montreal (Canada) and the IMT

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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6 TRC W E BI NARS 2020 Brief introduction to IBM Doors Next Generation

What is IBM Doors Next Generation ?

Requirements Management Tool
Developed on the IBM Jazz Platform (Web client)

Main features

Creating and Managing Functional and Non-Functional requirements

Business Processes Diagrams IBM Rational
Use Case Diagrams DOORS Next Generation
Ul Sketches and Storyboarding
Approval process

Impact Analysis

Designed to enhance team collaboration
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TRC WE BI NARS 2020 Brief introduction to IBM Doors Next Generation

What is IBM Doors Next Generation ?

Fequismests Managenan {jom| - .

m Railway Demo | Railway Demo Component o' Restway Dermo Component Tl Stream - | demo J23 -

Froy 4 Arifacs - £0) g - Search Adifael
=3 Mimn = B |& _ ; Loading arifacts...
28 Mini “ & | Railway Demo Component > | 374 CoRS Q@2 =
Dashboard
5 g Type to filler by lext or by 10 - = 4
There are no widgete in your SRR ) | Tvve to Titer by deod or by 5 I
mini dashboard, Click on tha
Add Widget bution fo add - D+ Artifact Type Frimary Text G5 Qua... QS5 GQuality Date QS5 Qua... G5 _Summary
some.
377 {Railway project/CoRS - Objact The braking system shall be dasignad to be vary 3 Qct 20, 2020 10015 AM Low Avoid passive voice out of condition blocks:
flexible ) Avoid vague terms in requirement
statemants:"fexibl
oroid superfiuous infinifives:" Superfiucus
finitives <be capable to=1". "be designed to”
Avoid imprecise quanfifiers "very”
386 Railway project’CoR3 - Objec When the emergency hydraulic sysiem i 3 Cct 29, 2020 1015 AM Low nt unit for & given properly."”

activated, the capacity of tha accumulator shall ba " "zMEASLIRE»"{Capacity.

lower than 10 liter

330 Railweay project’CoRS - Ohject The heater power consumplion shall nol axcesd 6 3 Oct29, 2020 10:15 AM Lowy Invalid measurement unit for a given properiy:”
w {Pawer consumption. W}", "sMEASURE=":{Power
consumption, Wi
Avoid negalive expressions “no”
393 /Raiway project/CoR3 - Object Every 2 seconds, the power control system 3 Oct 29,2020 1015AM  Low Avoid universals keywords "every”
3 P : Avoidd unachisvable Absoltes
e¥prassions: every”

chall send a demand bartery load leval
message 1o the bamery

397 IRallway project/CoRS - Ohbject The Passenger information system shall have 22 1 et 28, 2020 10015 AM High
displays

402 Railway project’CoRS - Thject The &l Tan power consumplion shall not excaed 3 Tet29, 2020 1215 AM Low Invalid measurement uni given property:”
300w {Fower consumption, W', "«MEASUREs".{Power

consumption, W™
Avoid negalive expressions “not

(Rallway projeciCoRS - Ohject The train shall be always available 3 Q28 2020 10015 AM Low Avoid universals keywaords “ahways”

il
Avoid unachizvable Absoiles
exprassionsalnays’.
422 (Rallway projeclCoRS - Dhjact When accumulator abort air conditioning system, 1 Oel20, 2020 1015 AM  High
gir conditioning system shall accede to
accumulator
176 /Raitway projeciCoRS - Chiject The fan pawer consumption shall not exceed 1200 3 Oct 29, 2020 1015 AM Low Invalid measuement unit Tor & given property.”
o {Fower consumplion, Wi, “«MEASUREx" [Power
consumptan, Wy
Avoid negative expressions:'not”
128 (Raliway projectCoRS - Ohject The MTEF of the train chall be 20000 hours 1 Oct20,2020 1015 AM  High
113 /Rallway project/CoRS - Cljact When the braking sysfem is in Fail mode, the train 1 Oct20, 2020 1015 AM - High
shall stop an alarm in less than 20 seconds
62 (Railway projec'CoRS - Ohiect The MTEF of the system shall be 100000 hours 1 Oct 28,2020 10:15 AM High
475 Ralway projeclGoRS - Object VWhen the temperature = 40, the alc system shall 3 Qct 29, 20201015 AM Low Mis<ing GUantinies (Measurement unil or nowny
start smergency mode Invalid measurement unit for a given progarty ™
{Temperature, A", “«MEASURE."(Temparature, o
A
Snowang 61 of &1 (100% 1 eelected (Clear Al Seierted)
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@TRC WEBINARS 2020 RAT - Authoring Tool widget for IBM DOORS NG

Why consider requirements quality at authoring phase ?

REQUIREMENTS are the reason for
FAILURE

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

80%
70%
60% 51%
50% .
gg_‘iz 1 g ' 20%
.- 9% '
10% 8% 15%% S
0% 2
Requirement Design Phase  Test Phase System Operational
Phase Acceptance Phase
Phase
- Defect Introduced Defects Discovered

Source: IBM Business research 2017
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@TRC WEB| NARS 2020 RAT - Authoring Tool widget for IBM DOORS NG

Why consider requirements quality at authoring phase ?

, TBDJ

Rules applied at requirements authoring Rules applied at verification phase
phase
Management
- create
i baseline
Elicitation »| Analysis »| Specification # Verification —— Validation |——
5 4 F ) i
: L 1L,
B ) L clarify — close gaps fix errors N
A A (— T 7T )
: stakeholder : rewrite ; stakeholder |
! input I : feedback :
M e e m— s re-evaluate ———— - -

confirm and correct

Adapted from: Karl Wiegers
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GTRC WEBINARS 2020 RAT - Authoring Tool widget for IBM DOORS NG
Quality belts

Design a roadmap based on the concept of belts, like in martial arts, to gradually increase the
complexity and following the skills development from the systems engineering team.

N\
WHITE Belt YELLOW Belt ORANGE Belt GREEN Belt BLUE Belt BROWN Belt BLACK Belt
Metrics Metrics Metrics Metrics Metrics Metrics Metrics

DEMANDING LEVEL

CORRELATED LEVELS OF
RESULTS
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@TRC WEBINARS 2020 RAT - Authoring Tool widget for IBM DOORS NG
Quality belts 4

Ontology:
Requirements
Completeness Retrieval &
& Consistency Reuse
Formalization Analysis
&
Correctness: Relationships
Semantic
Requirements Analysis
Patterns
Ontology:
System
Ontology: Conceptual
Controlled Model
Correctness: Vocabulary
Syntax
Analysis
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Quality belts 4

Ontology:
Requirements
Completeness Retrieval &
& Consistency Reuse
Formalization Analysis
WHITE rormalizig
Belt (Sjorrectness; Relationships
Metrics emantic
Requirements Analysis
Patterns
Ontology:
System
Ontology: Conceptual
Controlled Model
Correctness: Vocabulary
Syntax
Analysis
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Quality belts

YELLOW
Belt
Metrics

Semantic

Requirements Analysis
Patterns
Ontology:
System
Ontology: Conceptual
Controlled Model
Correctness: Vocabulary
Syntax
Analysis

All rights reserved © The REUSE Company 2020

Correctness:

Formalization
&
Relationships

A

Ontology:
Requirements
Completeness Retrieval &
& Consistency Reuse

Analysis
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@TRC WEB| NARS 2020 RAT - Authoring Tool widget for IBM DOORS NG
Quality belts y

Ontology:
ORANGE Requirements
Belt Completeness Retrieval &
Metrics & Consistency Reuse
Formalization Analysis
&
Correctness: Relationships

Semantic
Requirements Analysis
Patterns
Ontology:
System
Ontology: Conceptual
Controlled Model
Correctness: Vocabulary
Syntax
Analysis
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Q TRC WEBINARS 2020 RAT - Authoring Tool widget for IBM DOORS NG

BLACK
Quality belts E
Metrics Ontology:
‘ Rqu1rements
Completeness Retrieval &
& Consistency Reuse
Formalization Analysis |
&
Correctness: Relationships I
Semantic -
Requirements Analysis I
Patterns
Ontology: [
System
Ontology: Conceptual
Controlled Model
Correctness: Vocabulary
Syntax —
Analysis
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https://www.reusecompany.com/a-comprehensive-guide-on-tailoring-the-incose-guide-for-writing-requirements

/‘ TRC WE BI NARS 2020 RAT - Authoring Tool widget for IBM DOORS NG

Why consider requirements quality at authoring phase ?

Because communication is not always that easy:

-

THE RECIPETOLD
METO PUT THE
PIE INTHE OVEN
AT 120 DEGREES
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Why consider requirements quality at authoring phase ?

Because communication is not always that easy:
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Main features of RAT —Authoring Tool : integration in the RMS interface

= #@ Railway Demo ]?ail_wa_y Demo Component :i:i_mmrmmnm demo Jgt | :
F

i A €] gy - Seah AMEcE
&8 Mini Dashboard s | 374 CoRS A meE
& RAT 14 View: RQE8 Qoality View | | Type fo filtar by text or by ID +) (=} = 14
(® RATAuthonng Tool
Views %v - Caontents Q5_ua... O5_Summary
Home General View : § N Avoid fhe use of Bannad Moda o
- h = Aveoid superfluous infinif g
- Infinitives <be capabie D=1, "0
Avoid imprecise quaniifiers."val
= 729 The waight of tha antenna shall ba 200 gr Low Invalid measurement umit for a
o {WWeight, Gr}", "<MEASUREs"{
G- Whan the voltage lavel is balow 11,5V, the battery shall send a "low battery load lavel”  # Low Invalid measurament unit for 3
message to the power control system {voltage VI7, "sMEASURE="]"
m The radic chall have a fifetime of at least 30 years High
704 The train shall have 10 fan blades High
o2 The fan blade power consumption shall not excead 400 w n Low Invalid measurement unit for &
{Powar consumption, W}", "«M
consumphon, W
Avoid negative expressons. n
0 The irain shouid be designed to be very fast Low Avoid paszive voica out of cone
Avoid e use of Bannad Woda
Avoid vague terms in reguirem:
ctatoments “fact”.
Avoid superfiuous Bfinifives” S
infiritives <be capabie 1o=]
Avoid imprecise guaniifiers:"vel
598 The number of errars of the system shall ba 0 Low Missing quantier (Measursme
505 If the battery is low, the power control 2ystem shall send a "show low energy level alam” Medium Check the number of action ver
signal te the information display system requirement:
&893 The train should communicate with as many stations as possible Low Avmid the use of Bannad Moda
Avoid vague lerms in requirems
statemenis "possile”.
Avoid imprecise cuaniifiers"'me
691 The train shall reach 200 km/'h High
Select a requirem ent to view its 58 The number of errors of the compressor in one month shall be {x): {(x = 0)(x < 2)2) Low Missing quartifer (Measurame
i Avoid obligue symbals {or 'slas
details Avoid parantheses:")".
T tha magnetic field of battery should be 100 pbg Low Invalid measurement urit for a
e requirement to see quality information and glz.g:g:;f. o, BT TAMERS
» calculate quality for the complete module Avolt e Use of Bannad Moda
Avoid misspefing."ubg”
675 When requested by the driver. the train shall send an emergency signal in less than 1 Low Avoid Escape clauses wnen Te
e
v
Showing 61 of 81 (100%:)
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Main features of RAT — Authoring Tool : edition of requirements using advanced semantics

@ RAT Authoring Tool

Home General View
B Save RATR Edito Lssess Quall senerale Cluafty Reporl

. Requirement Type (20)
Metrics & Patterns Panel X

h c* P h LY = W e U w )
@ Low quality (0.29) Hanap A~ Alv B I U § BBv ¢

0

Search

Issues founds Metrics
Thd of the antenna shall be 2{}

A Invalid measurement unit for a given property

TEC_RA4ED

50. Detect inadeguate Unit for a Characieristic

K1 ol

ALCCUrECY

More metric information W

All rights reserved © The REUSE Company 2020
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Main features of RAT — Authoring Tool : edition of requirements using advanced semantics

@ RAT Authoring Tool

Hofme General View
a Save

. 02.01 - System Physical Requirements (3) ~  [Maximum] <Property> of <System> shall be [<Operator>] NUMBER UNIT
Metrics & Patterns Panel X

© 2 | P h ~ = w ) ] Sl W v | = |2z 2z
® Low quality (0.29) Aragrap KAv Alv B I U S By @ AvA s

Search Q.

€ nds Metrics Authoring Patterns Live Maiching Palterns & Metrics )

The length of the |

[Maximum] <Property> of <System= shall be [<Operator=] N._.

[IMaximum] <Property> of <System= shall be [<Operator=] NUMBER U Accumulator

d# 0 R,30,000 ) -
Air conditioning system

Examples v
Antenna
A\ ©One modal verb is necesary for the requirement. Auxiliary electric system
el aho Auxiliary systems
More metric information v Battery

All rights reserved © The REUSE Company 2020
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Main features of RAT — Authoring Tool : edition of requirements using advanced semantics

Metrics & Patterns Panel X REUSE

® Low quality (0.29)

Search Q Requirements (3) ~  [Maximum] <Property> of <System> shall be [<Operator>] NUMBER UNIT

v v Alv B I U § Bvy@® Av Ay =v = =
£ nds Metrics Authoring Patterns Live Matching Patterns & Metrics  »

[Maximum] <Property= of <3ystem>= shall be [<Operator=] N__.
[[Maximum] <Property= of =<System= shall be [=Operator=] NUMBER U The length of the |
Examples w Air conditioning system
Antenna
A One modal verb is necesary for the requirement. Auxiliary electric system
Singularity / Conditions / TRC-M360: Check the number of Modal Verbs
%1 o Auxiliary systems
More metric information v satteny
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Main features of RAT — Authoring Tool : edition of requirements using advanced semantics

E Metrics & Patterns Panel b4 ®
I
i ® Low quality (0.29)

| Search Q, Physical Requirements (3) v [Maximum] <Property> of <System> shall be [<Operator=] NUMBER UNIT v

ragraph v B+~ Alv B I U § B~ @ | Ay B~ =~ |2 i=
€ nds Metrics Authoring Patterns Live Matching Patterns & Mefrics >

== [Maximum] =Property= of <System:> shall be [<Operator=] N...

Examples

The length of the antenna shall be 222 meters

Example 1

"the maximum weight of the complete system shall be < =generic number=
kilogram™

Example 2

"The weight of the system shall be 200 kilograms”

TH=
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Main features of RAT — Authoring Tool : Quality results stored in a View

RAT - Authoring Tool widget for IBM DOORS NG

g8 Mini

B~

Home General View

Quality results stored in DNG

W Create ~

| 374 CoRS
view: RQS Quality_View | Type to filter by text or by |D +) =) A
1] Contents
71 The air conditioning system chall have an MTBF of 369000 working hours
670 The capacity of the fuel tank shall be 8800 liters
651 The length of the train shall be 240 m
704 The frain shall have 10 fan blades.

The radio shall have a lifetime of at least 30 years

27 When the voltage level is below 11,5V, the battery shall send a "low battery load level”
message to the power control system

729 The weight of the antenna shall be 200 kg.

733 The system shall have a maximum height of 80 cm.

781 The train shall have 3 wings

7 The train shall have an alarm

201 The pis shall contain 33 display

817 the train shall reach a speed of 320

i The braking system shall be designed to be very flexible

Collaboration between quality analysts and requirement

authors

Select a requirement to view
its details

Select one requirement to see quzlity
information and able to calculate quality for
the complete module.

s Every 2 seconds, the power control system shall send a demand battery load level
message to the battery

402 The air fan power consumption shall not exceed 300 w

421 The train shall be always availabe

425 The fan power consumption shall not exceed 1200 w

495 When the voltage = 5 v, the radic shall send a massage to the station with the low_voltage
signal

458 There shall be a system to communicate between the train and the staticn

All rights reserved © The REUSE Company 2020

QS _Quality_ Name=

Hiagh
High
High
High
High
High

High
High
Hgh
High
High
Law

Low

Low

Low

Low

Low

Low

Low

Q5 Summary

Missing quantifier (Measurement unit or noun}

Avoid passive voice out of condition blocks:
Avoid vagus terms in regquirement
statements "flexible”.

Avoid supemuous infinitives.” SuperMuous
infinitives <be capakle tc=1", "be designed to'
Avoid imprecise quantifiers"very",

AvDid universals keywords:“every”

Avoid unachievable Absolutes
expressions:"every”

Avoid negative expressions: not”

Avoid universals keywords "always".
Avoid unachievable Absolutes
expressions:"always"

Avoid negative sxpressions:"not”
Avoid misspelling:"low_voltage".
Avoid inadequate grammar siruciures”

ANTIPATTERN 1 - There/lt shall be]”, "there shall
be".
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@TRC WEBI NARS 2020 Integration to the Systems Engineering Suite
KCSE areas and tools T*{}IS

@ R=uss

Knowledge Traceability

Man agem ent X KM ST Support the integration

_ among assets through
Capture, creation, » semantic interoperability to
representation, and : .’
<f

discover and keep the
exchange of knowledge pesponshiy traces among related
across targeted groups of elements
stakeholders

Authoring o s o
Definition of requirements vav STUDIO
and other textual
engineering assets based on
real-time analysis (NLP),

RAT
AUTHORING TOOLS

@ R=uss

Define, implement and

aA
writing assistance, S UALITY STUDIO E)heerform to trrTaetm
identification of similar :
satisfy the of

items... . .
any engineering element

: ’ TH=
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@TRC WE BI NARS 2020 Integration to the Systems Engineering Suite
KCSE areas and tools T"}{}IS

Authoring o s o
Definition of requirements vav STUDIO
and other textual
engineering assets based on
real-time analysis (NLP),

RAT
AUTHORING TOOLS

@ R=uss

Define, implement and

. . QA
writing assistance, S UALITY STUDIO E)heerform to {Qaeft
identification of similar :
satisfy the of

items... : , Quali . .
b f any engineering element

LT icense
& pull Lic

: : TH=
All rights reserved © The REUSE Company 2020 — —
g pany % ~=US=
, COMPANY




@TRC WE BI NARS 2020 Integration to the Systems Engineering Suite
The TRC Systems Engineering Suite

The Systems Engineering Suite tackles requirements quality management by offering a set of tools and processes
Automatic measurement of requirements quality metric
Support to Requirements Authoring

SES Suite models requirements quality metrics using the CCC approach (Correctness, Consistency and Completeness)

— > RQA = Quality Studio: to setup, check and
om0 manage the quality of a requirements specification
@:_ B N > V&V Studio: verification and validation of both
Rt Systems sides of the “V”’ model
@ : Knowledge . . .
- Repository > Rich Authoring Tool (RAT): to assist authors
integrity BKR) \ while they are creating or editing requirements
TEAMCENTER
% o E"C . Knowledge Manager (KM): to manage
e .. ™ apelia knowledge around a requirements specification:
— dictionaries, glossaries, concept maps, knowledge
— Systems Systems o S i ce
Knowledge Base  Assets Store ) K . T A mOdeIS’ OntOIOgleS, Patterns
(SKB) (SAS) B > TRACEABILITY Studio: to link together
- 4 ~protece different types of artifacts generated with other

—

Systems Engineering tools
TH=
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@ TRC W E BI NARS 2020 Integration to the Systems Engineering Suite

SES: connectors to external tools
T e Tos | VodsinaToos | onen |
oy R=EUS= D2 2Voeollw - B =@ D AR D et | W B

:

DNG
VISURE

vy
Capabilities E

Bxcel

% | Reqif

* | Regtify
X

* | Rhapsody
Cameo
EA
Simulink
xmi

% | Papyrus
ASCE
FMI/FMU
Pure
Vartants
owL
Word
XML

%

i
i
q
i

Analyze the gquality of requirements (ROA)
Filter by views

Filter by artifact type

Assessment by baseline

Store gquality results back in the tool

CCC with ROA pl
RAT.exe.
Correctness
RAT.exe. CCC " " " " " " v
RAT.exe. Pattern-

based authoring

RAT Plug-in. Correctness

RAT Plug-in. CCC

RAT Plug-in. Pattern-based authoring
Capture vocabulary il il
Extract info from classfblock diagrams
Classes and Interfaces w
Extract properties -
Extract relations: hierarchical. aggregation v w
Extract info from state machines
Extract states

Extract transitions

Capella Operational Architecture
Capella Capabilities

Capella Dataflows

Capella Architecture 4
Capella Trees
Extract info from sequence diagrams - o
Extract info from packages elements v
Extract info from use cases and actors v
Extract info from activities v
Extract signals -
signal values ¥ v ¥
Simulink Blocks

simulink Common Block Properties
Simulink Block-Specific Parameters "

Safety case diagrams o
Feature models vocabulany
Export future models v
Ontological information

Quality
assessment
L
L

4

L4 4
4
4
%

Req. Analysis
RS
4|4
4 L ]
‘\. \
LRI
YA
4|4

b
4
.‘:\.
‘:\.
4
4

Requirements
Authoring
L
<
L
LY
LY

L9k 4
4

AN SN RS
S SERE S AL

LCLL LYY

i\
LN LS

TRy
4
4
4
LN SR GRS

Logical Models

Contents
i\ o
A

L3
1

1‘

LY
LRSS OE
LS N T N Y

Physical
models

(9L

Others
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Real-time quality analysis: CCC Approach
/-@

Individual requirements

CCC - Correctness, Consistency and Completeness

) Sets of requirements
Sets of requirements

TH=
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6 TRC W E BI NARS 2020 Integration to the Systems Engineering Suite

Requirements quality characteristics vs quality metrics

Good characteristics to check but...

Can we measure how correct, how complete, how consistent, how measurable... a specification is??

Are those characteristics really SMART?
Are they specific?
Easy to measure? From a objective point of view?

s it realistic to ask for those characteristics? P ,:Sﬁ:

> It’s clear that we need something else! 'RQS

[0
gl

=
Lity:.,
nto

%R

ngi(,

r
]
e
&
TR
Q'
i

=qua

- - TH=
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4| Rules / 14 Characteristics

INCOSE GfWR

Characteristics of individual and
sets of needs and requirements,
provides rationale and guidance for
helping understand the
characteristics.

Rules for individual and sets of needs
and requirements that help to
formulate them. Included an
explanation of the rule and examples
of the application of the rule.

Attributes that can be attached to a
need or requirement statements to
form need or requirement
expressions.Also included is guidance
on the use of attributes.

- .1 -
- Accuracy -~RO1 Sentence Structure
~R02  Use Active Voice
-R0O3  Subject Verb
-R04  Use Defined Terms
~R0O5  Use Definite Articles
~R06  Units
~RO7 Avoid Vague Terms
-~ R0O8 No Escape Clauses
-~R09 No Open Ended
-'Concision -R10 Superfluous Infinitives
-R11  Separate Clauses
—'Non Ambiguity -'R12  Correct Grammar
-R13  Correct Spelling
-R14  Correct Punctuation
-R15 Logical Condition
-R16  Avoid Not
-R17 Oblique
- Singularity -R18 Single Sentence
~R19  Avoid Combinators
-R20 Avoid Purpose
-R21  Avoid Parentheses
-R22  Enumeration
-R23  Context
- Completeness -R24  Avoid Pronouns
-R25 Use Of Headings
- Realism -R26  Avoid Absolutes
- Conditions -R27  Explicit
-R28  Explicit Lists
-'Uniqueness -R29 Classify
~'R30  Express Once
- Abstraction -R31 Solutionfree
- Quantifiers -R32  Universals
—Tolerance -R33  Value Range
- Quantification ~R34  Measurable
-R35 Temporal Indefinite
= Uniform Language -R36 Use Consistent Terms
-R37 Define Acronyms
-R38  Avoid Abbreviations
-R39 Style Guide
- Modularity ~R40  Related Requirements
-R41  Structured
»
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-A33

-A35

-IA37
-A38
39
-IA%0
-Aa1
-A®2
-A83
-Ads
- Ad5
-1Ad6

||~2g

OSE

Rationale*

50! Primary Verification or Validation Method*

501 Verification or Validation Approach
Trace to Parent*

Trace to Source™

Condition of Use

States and Modes

Allocation*

501 Verification or Validation Level
501 Verification or Validation Phase
501 Verification or Validation Results
501 Verification or Validation Status
Unique Identifier*

Unigue Name

Originator/Author*

Date Requirement Entered

Owner*

Stakeholders

Change Board

Change Status

Version Number

Approval Date

Date of Last Change

Stability

Responsible Person

Need or Requirement Verification Status*

Need or Requirement Validation Status*
Status (of the Need or Requirement)
Status (of Implementation)

Trace to Interface Definition

Trace to Peer Requirements
Priority*

Criticality or Essentiality*

Risk (of Implementation)*

Risk (Mitigation)

Key Driving Need or Requirement (k |

Additional Comments
Type/Category
Applicability

Region

Country
State/Province
Application

Market Segment
Business Unit
Business (Product)Line

Attributesto  Associated
Help Define  with the
System of

the

Attributes to

Attributesto  Show

Help Maintain Applicability
Requirement _Interest (SOI) the

Bl anditsIntent Verification Requirements Reuse

RRRRRRRRRREBRRRRRRRR

and Allow



https://www.reusecompany.com/incose-guide-for-writing-requirements-real-time-quality-assessment-of-the-incose-rules

0 TRC WE BI NARS 2020 Integration to the Systems Engineering Suite

ECSS and
NASA

Glossary, patterns and
rules

Knowledge Libraries

£/

' - it H QQQQQQQ ]
‘ ) —
L]

INCOSE Guide for' ECSS and NASA
Writing Libraries
Requirements

INCOSE EARS ~— ISO 26262 MASTER
Quality rules for the Requirements U Glossary, patterns and Quality rules for
analysis of textual patterns U rules requirements and
requirements requirements
U patterns

Knowledge Base

oo ol
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Real-time quality analysis: Correctness

ps

INCOSE

Metrics based on information coming from the RMS:

Attributes, links, versions...

Metrics based on lists of terms:
Forbidden: ambiguous, pronouns...
Restricted: negations...

Mandatory: ‘shall’, ‘will’, ‘should’. ..

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...

Metrics based on patterns:

Compliance with different types of requirements patterns

When | After

Detection of specific structures within the requirements I .

L [Condition]

t <Subject> J Shall t <Action>

{ <Object> L[Constﬂ.int]

All rights reserved © The REUSE Company 2020
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Real-time quality analysis: Completeness

ComputerJ
Weight J
Power consumption
[ | | ! 1 1
Main unit Monitor Mouse
g J | J

14

'3

Ball

%

All rights reserved

Integration to the Systems Engineering Suite

Normal

Hibernated

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 Comuter is in Hibernated mode, the monitor
shall turn black

The_weight of the computer shall'be 1.2 kg +-10%
US=

N COMPANY
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Real-time quality analysis: Consistency

Requirements- .
models Consistency
Consisten Ccy . ) Am O.ng
e.g. allocation of . — ~requirements:
properties | | " e.g. overlapping
Naming ﬁ -
consistency Pattern-based
Among model elements ‘s
and elements in textual ertmg

requirements

All right d © The REUSE C 2020 — o=
rights reserved © The ompany =US=

COMPANY
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Real-time quality analysis: Patterns

Integration to the Systems Engineering Suite

™ ™ ~
[Whe:lfIAfterl [ [Condition] J L<Component>J E Shall J [ <Function> J L<Component>J [ [Constraint]
{ <Component> J [ Shall J [ Have [ a/NUMBER J [ <Component>
{ The J { <Property> [ Of [ <Component> [ Shall be [ [Value]

All rights reserved © The REUSE Company 2020
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Real-time quality analysis: Consistency

Computer
Weight: [1..2 Kg]
Power consumptio
1 ! 1
Main unit Monitor Mouse
—1 —
Housing || Housing Body

The computer shall have 2 monitors

The computer shall have 2 engines

Motherboard

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 state and EventX is
received, the computer shall transit to Off mode

All rights red CTHe Weight 6F the tomputer shall be 3.5 kg +- 10% US=

N1~ COMPANY
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Connection of the SES to IBM Doors NG modules/projects

() Connection to DOORS Mext Generation — O x

RQA

by The REUSE Company

Connection to DNG Configurations
4. Project area: | (C

Raifw ay Demao Q x

5. Component;

Component Name

5 Railway Demo Component

1 components

6. Scope mode;

o ®! Use module mode o Use folder mode

O‘F.i I Cancel

TH=
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Connection of the SES to IBM Doors NG modules/projects

ROA = 0O x
onfiguration Quality Acsurance 2] 6'
@ Railway Demo | Railway Demo Component o} Raituay Demo Component tnitia Stream | dema 734 - | /i;l 6}
ol
P ard o ¥ T 1y - Seaich Aifacs Module Evolufion | Quality Charts Metrics Suggestions
an Mini - 5@ setector =corebosrd view .
{2 Mini Dashboard & | 374 CoRS Qame = ctior tequirem
il o filtar by text or by ID ) (=)= 14 IS L L=
(@) raTAuthonng Tool
Views 2, 0v  conents QS_(ia... @S_summary Db Coil RedeT
Home  General  Viev Avoid e use of Barned Moda o
- Avoid superfluous infinfives:" €
nfinitves <be caneble 02T, "I L& Project | Module |ID ] Wiorkproduct name Carrectness | Score | M. | Cofmectn.. | Consistency | s
Avad imprecse guaniifsrs vel | | | = | | | | | |
2 The waight of th antenna shall ba 200 gr bow o Failvra... |CoRS 544 The 2ir conditioning system shall have 3 accumulators 0| 29/10/20... |
P R When the voltags lavel is balow 1.5V, the battery shall send a "low battery laad level” 7 Low i i Railwa.. |CoRS 185 The train driver shall have the capability to change the giver: radi.. 0| 20/10/20..
message to the powar contral system {vollage. VI", “sMEASUREx"{)
= Cofs 561 v shall have 3 Fan blade 0 or2
= Tr o N e R ol G a0 G Railwa.. CoR$ |56 The fan shall have 2 fan blade 0| 20710¢20..
704 The train shall have 10 fan blades High Railwa.. |CoRs 626 The weight of the fan blade shall be TED b o
702 The fan blade power consumption shall not sxcesd 400 w n Lowr Invalid measurement uritfar a Raibwa.. |CoRS 556 the accumulator shall interface with the battery according to the.
[Powar consumption, WJ', "<l :
consumphion, W} Railwa... | CoRs 402 The zir fan power consumptien shall not exceed 300 w . ]
Augid negalive exressions. e
701 The train should be designed to be very fast Low Avoid paszive voice out of conc Railwa.. |CoRS 729 The weight of the antenna chall be 200 kg 0| 14712/20..
Avoid e use of Banned Wioda
Avoid vegue terms in requireme Railwa.. |Cofs The train 1 have 3 wings ; 0| 20710720,
ctatamants“fast =
Ruidsiperiva: mmifes Railva.. |CoRS The fan shall have 3 MTBF of 250000 hours werking in neminal <. 0 | 20/10/20.
infiritives =he capatie 1o>] =
A prpe cive idntaee Vel Railwa. |CoRS | 557 The user chall activate the emergency : 0 | 20¢10/20..
998 The numbear of errars of the system shall he 0 Low Missing quantifier (VMeasureme: e
r— m m " Railwa.. |CoRS 428 The MTEF of the train shall be 20000 hours 0| 25/10/
505 If the battery is low, the power control system shall send s "show low energy level alarm Medium  Check the number of action ve!
signal to the information display system raquirement Railura.. GER When the braking m it in emergency state , the braking syst, g
503 The train should communicate with as many stations as possible Low Avoid tha use of Bannad Moda ; . ===
4 P AVOIO ¥BEUS 1EMMS if fequiremt Railwa.. | CoRS A%H There zhall be a system o communicats batween the train and 1. 0| 20710420
statzments “possiie”
Avoid imprecise guantifiers'm: Railwa.. | CoRS 733 The TED should be designed o be very low 0| 29/10,
ch 200 ks High = - = Ty
i . Hietimn s Lok ML EmA Railwa.. | CoRS The Passenger information system shall have 22 displays 0| 291020,
Select a requirement to view its 558 The numbar of errars of the comprassor in one month shall ba {xy (x> 0)ix < 2)2) Low Missing quantier (Vieasurem § 5 R
ol Avoid obligue sym or 'slas Railwa.. | CoRS The radio shall aperate on 122 VAT facility power as defined in L., 0 210720,
details Avaid paranthe: - v|
545 tha magnetic field of batiery shouid be 100 by Lowr Invalid measurement urit for a = e =, A 2 = O =N x S
- M 1d, uBa)", "sMEAS =
rent to see quall ormation and g,aﬂgﬁg‘;- o Bal TNERS Total requirements: 51
ate quality for th Avoid e use of Banned Woda
Avaid misspeling “ubg”
675 When requested by the driver. the train chall send an emergency signal in less than 1 Low - : i =
e gEney = _ | Hide nan-requarement | | Show HTML text format E Custom report a Short module quality repart » E Full moduls quality repart + E Assess quality ¥ & Autk
5 1l
Shawing 51 0761 (100%) = " i T 2
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Connection of the SES to IBM Doors NG modules/projects

Metrics et baceline configuration: TRC Metrics : Advanced Cenfiguration == [m] x
Marme
TRC Metrics : Advanced Configuration

Quality configuration (Metrics)
* Correctness

» Consistency e
* Completeness S e

Pattem grou... | Mame

Drag a column heaoer here to oroup by that coumn b
) i 826 01- System Functionality
Custam Metric.. | Name Raticnale Weight Enzblad Comraciness type B27 04 - Structural [System Structure...
Abstraction [ TRC-M49... This quality metric che... 1 ’ Parameterized - Cluster & 228 02 - System Properties
Abstraction | TRC-M30.. | This metrnic checks the.. 1 Pzrametenized - Clustar ystem Physical Require..
Accuracy { TRC-MOZ0:., | This metric checks the. 1 Parameterizad - Term 1ag Plesfiemence Respiinesents
Accuracy [ TRC-MO This metric checks the.. 1 Porameterized - Pattemn matching

Accuracy [ TRC-MO: This metnc checks the.. 1 Parameterizad - Patten matching
/ TRC-MO040:.. | T etric checks the... 1 Parameter m matching 832 03.04 - Refiability Requiremerits
ca n Lt
FrRARER et 2 234 03 - Systam NON Functional Req.
B35 Usability Fequirements
5 - Availability Requirements
B v B || 837 Mantainability Recuirem..
. 838 03.08 - Poriability Requirements
Ouality function for selacted metrc 830 03.00 - Life Duration Requirema
= | Mandatory Summary Drescri High -} 840 03.D-E viics Requirements
Ne 03.11 - Other NF Require b5
No Senterces and words...  Top level requirement... User requiremants
112, =) No Senterces end words...  Top level reguirement.., B43 0202 - Quality Properties Reguir...
Medium -
Low = ii Mo of Pattern Groups: 18
= a 1 2 -;- B B
QK Cancel

TH=
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Connection of the SES to IBM Doors NG modules/projects

= i HLA
Prafect configuratiorn Quality Assurance
. il o
o CORS BrmACEs Cument Gnapmot  Evalsion e? Metncs U EEE!! Matrics hetrics Suggestions
. ctate scoreboard view
Quahty results summary
Reguiremnents statistics.
L4 C o rrectn es S [~ Requirsments statistics with all possible quality levels:
.
L ConS|Stency High: 30 (46.15%)
Mediums 0 (0.00%)
s Low 53.85%)
b Completeness I Mot matching flters: 0 {0.00%)
Metne statisi
hetric ._ Mest frequent error | Least frequent error |
Close
Metric High Clality High (%) | Medium Q. Medium 3] Low Quality »
Non-ambiguity / TRC-M30D: Avoid the use of oblique Symbal "/ " B2 4] 0.00 3
Non-ambiguity / TRC-M285: Auvoid the use of Negative Expressions out of the condion block 62 ] oo 3
62 4 2.00 3
b3 0.L0 2
fid (1] 000 1
Cuartification / M550 Svoid the use of Temporal Indefirite keywards cut of 1 ndition part B35 4] 0.00 a
Ouantificzbon / Wi345: fvoid the usage of Impracise Quantfiers applied to a property b5 o [0 o
togical expression forms o3 0.0o 4]
Mon-ambiguity / 65 4] 0.0 0
Naon-ambiguity ¢ e readakility 63 0 0.00 a
Non-ambiguity / Singulanty / TRC 0: Avoid the use of Combinators cut of the condit B3 [ 0.00 ]
Concigion / TRC-M215: Check the number of condition clauses 85 o 0r0o a
Accusacy | TRC-M200: Avoid the use of Open-Ended clauses 63 4] 0.00 a
Accuracy | TRC-M130: Avoid the use of Indefinite Articles in front of an Agent b3 4 0.Lo g
Bhseraction [ TRC-M300: Avoid the use of Flow sentences A3 4] .00 a
Abstroction | TRC-MA90: Avoid stating o solution 55 @ 000 &}

otal metnes: 25

TH=
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Connection of the SES to IBM Doors NG modules/projects

Quality reports :

* Extraction of results (.pdf, .xIsx,
.docx)

* Evolution scoreboard

eeeeeee

ICurrent Znenat E.

scoceboard  view

Cuelity Assurance

ution Quality
Regquirem

Integration to the Systems Engineering Suite

ROA

=) 42 i 8
= alil -
Metrics &% Charts Metrics

Metrice Suggestions

Comectness Consisterey  Completeress

Overall quality

‘High' quality average rate: 33.46%
'‘Medium' quality sverage rate: 3.08%
B Low guality average rate: 38.46%

All rights reserved © The REUSE Company 2020

Requirements quality

Requirernents with 'High'
Requirements with 'Medium' quality: 2 {3.08%]
B Requrements with 'Low’ guality: 38 (58465

quatity; 25 (38,4634

Consistency

High: 23 [35.38%)
B Low: 4{615%)
B Mo guality: 38 (58.46%)

I High: 26 (40.00%) Medium: 2 (306%) I Low: 37 (56.52%)
B Mot Matcheng Fitter: 0 10.00%) N/A 0 (D00%)
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Connection of the SES to IBM Doors NG modules/projects

Quality reports :
* Extraction of results (.pdf, .xlsx,

.docx)
* Evolution scoreboard S R e

10000% AL
i 3 -
5000% - (IS :
.\
0.00% - 1= q)

12/14/2020 Current
4, 'High' quality average rate Medium' quality average rate A 'Low' quality aversge rat= & 'No quality’ quality average rate @ Metric Changes

Requirements quality
Current quality

60 - : .
30 — 1
e
o _o
1201472020 Currenit

uirements with 'High' quality Requirermenis with 'Madium' quality A Raquirements with 'Low’ quality & Reguirements with ‘No quality’ quality @ Metric Changes Total requirements |
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@ TRC WEBINARS 2020

Next developments / wish-list of the widget

Consistency / Completeness metrics in the widget
Overlapping = Identification of similar requirements
Extraction of requirements based on patterns

Improvement of the quality report generation from the widget

TH=
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' TRC WEBINARS 2020 Live demo

= Mini Dashboard b « | Railway Demo G ent> | 374 CaRS

| RAT T
0 o S ORIV

El' D t 15_QualityName [5_Summary
Haome General Vi
= = If tha battery is low. the power con ow anergy kavel alarm”
\ AATRichEditer (7)) AssessQuaily @ Gencrate Qualty signal to tha information display
The number of errors of the system shall be §
The train should be designad to be very fast
The fan blade power consumption shall not exezz.
; = - e 10 fan blades
Missing quantifier (Measurement uni .
Acruracy 1140 Ensure N e Tollowed by Units or d of at least 30 years

(1 5V, tha hattery shall send 2 “low hattery Inad level”
ight of 80 cm

tad, tha power control system shall send a "Start
wer conirol

the screen shall be activated

When the doors are closed and the train is stopped, a passenger shall be able to open the
doors in less than 1 second

The train shall have 3
The train driver shall have the capability to change the given radiofrequency

The pis shall contain 33 display

the train shall reach a speed of 320 - #quaniifier must be 5
without quanifiers imply & &

The powsr censumpdion of the antenna shall ba lewar than or aqual 10 55.9 hp

1 zeiected (Cleal Afl Seledt
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Next webinar

Implementing ISO 15288 V&YV Processes using the V&V Studio

The ISO 15288 clearly defines what must be done when performing Verification and Validation processes. We must
use and manage verification actions and collect evidences. But how should we do it? How to integrate them all in one

environment? How to delegate V&V to specialized tools for specific work-products? How to deal with interoperability?
This webinar intends to provide insight for these kind of questions.

The Reuse Company has created the V&V Studio as a software tool ready to provide support to the ISO15288 V&V
processes by using (and reusing) information from RQA - Quality Studio and the Ontology. The V&V Studio merges
the three concepts (Verification, Validation and Quality) and offers V&V by managing the corresponding verification
and validation actions through quality and other measures. It uses the concept of metrics and quality functions to verify
all kinds of work-products, as well as providing evidences management.

Dates:
January 26 and 28,2021
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Contact information
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