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@TRC -\ INCOSE and Systems Engineering

Z !‘é
WHAT IS INCOSE? f e

The International Council on Systems Engineering (INCOSE) is a not-for-
profit membership organization founded in the 90s to develop and disseminate
the interdisciplinary principles and practices that enable the realization of
successful systems. INCOSE is designed to connect Systems Engineering
professionals with educational, networking, and career-advancement opportunities
in the interest of developing the global community of systems engineers and
systems approaches to problems.

€2 18000+ Q74+ (I3 35 R 55 ) 3489

CHAPTERS COUNTRIES = CERTIFIED

i_i > Systems Engineering is an interdisciplinary approach and means to
- enable the realization of successful systems. It focusses on defining

customer needs and required functionality early in the development cycle,
SYSTEMS ENGINEERING documenting requirements, and then proceeding with design synthesis and

RISK HUMAN
MANAGEMENT REQUIREMENTS S SOFTWARE

PROJECT |\ oo r  VERIFICATION  HARDWARE system validation while considering the complete problem: operations,
LEADERSHIP & VALIDATION oligs .
cost and schedule, performance, training and support, test, manufacturing, and
disposal.
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@TRC Requirements in Systems Engineering

| g
Enterprise | Q fm"%:f:;':m ) (‘_‘_> Ernterpnise Strategies
_—

Requirements at the heart of SE process A Transormaden of
_________1___________37_---_----_ . i‘ 24 ---__----_1_-_____-__________--:L--------T-------- intorequirements
Gt i m:;r::n‘éﬁ::&ﬁ;?& E “Business i B ; E M,-;,-D;,Am?'m (based on Ryan, 2013).
> A requirement statement is the result of a formal = ng il i | R
-------------- : | : ;
transformation of one or more needs or parent e M s <::$ - -
requirements into an agreed-to obligation for an N “"’“’1 — @ e R”‘“ﬁ“‘“‘ |
. . R (| :r__ _1.__ _i_ ___________ T t
entity to perform some function or possess some quality o [ || v | e [t | s
__________ @“‘“@“‘*“@4
REQUIREMENTS are the reason for e ] o | -
ol | T el k oot | sensfon [ R | oo

i
Requirements View | 15238 Process
i

Concepts Fiew

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

7006 I" > The textual form of needs and requirements are not
60% . .

50% A only useful, they are necessary. Operational scenarios, use
40% 7

o
/.—'/ . \"‘\
30% 0% .

7

0% S cases, diagrams, and other types of models are also useful
“ 9% .

10% 14%/,/‘”1N S . and necessary.

Requi t Design Ph Test Ph Syst 0 ti | .
s . e e > Can we measure how correct, how complete, how consistent,
Fhase how measurable... a specification is??
== Defect Introduced Defects Discovered

Source: IBM Business research 2017
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@TRC Requirements in Systems Engineering

INCOSE Guide for Writing Requirements

The INCOSE RGW (Requirements Working Group) in line with its goal

(Expand and promote the body of knowledge of requirements engineering and its
benefits within the systems engineering community) =S

has developed the INCOSE GfWR (Guide for Writing Requirements) IN£Q§E

The GfWR provides guidance on how to express textual

requirements. -

The GfWR draw adpvice into a single, comprehensive set of -
characteristics, rules and attributes

for well-formed need and requirement statements.

i _____ Allrights reserved © The REUSE Company 2020 _



TRC Requirements in Systems Engineering

41 Rules / 14 Characteristics
I N C o S E G fw R CHARACTERISTICS OF NEED AND SETS OF NEEDS AND
REQUIREMENT STATEMENTS REQUIREMENTS

> Characteristics of individual and

o
o
w3
==
w § 9 = g 3
f d d o Eule Rule name z "—E ol w|e ] E E § w E @
sets of needs and requirements, Nomber R EEEEE
provides rationale and guidance for  HEEEE
SIS[8I318181518|8 Cc|(T|[T|[T|T
M ~ Accuracy ~R0O1  Sentence Structure 1 1
helping understand the w2 Usepcevote " :
~RO3  Subject Verb 1 1 1
1 1 ~R04  Use Defined Terms 1 1
C h a‘ raCte rl Stl C S ° ~RO5  Use Definite Articles 1 1
~R06  Units 1 1 1
-RO7  Avoid Vague Terms 1 1 1
~'R08  No Escape Clauses 1 1 1
-R09  No Open Ended 1 1 1 1 46 A Ob
. . . - Concision ~R10  Superfluous Infinitives 1 1 ttrl utes
b3 R I f d d I d f d -R11  Separate Clauses 1
‘ u es Or In VI ua an Sets o nee S = Non Ambiguity ~R12  Correct Grammar 1 1 Autibutesto  Associated Attributes o
. -R13  Correct Spelling 1 Help Define  with the Attributesto  Show
an d req U I rem ents th at h el P to -R14  Correct Punctuation 1 o :;E-:uln:“: :s;f{.}a'son E:":M":" 2::2‘::‘2“"
~R15 Logical Condition 1 m,‘. — e
leG A ‘dN t 1 1 iMZ SOl Primary Verification or Validation Method* 1
formulate them. Included an S : : el
. - Singularity -R18 Single Sentence 1 1 1 1 1 - a06 c::;::mn:«’:es. 1
. . ~A07 States and Modes 1
explanation of the rule and examples TSkl Contans a0 Er = 1
ijo Avoid Purpose 1 iM‘B SDIVen‘ﬁ‘calv?narVaIvfda\l»cnIAvel 1
. . JR21  AvoldParentheses = R .
of the application of the rule 2 Enameraion i B P
) R Context T P — :
- Completeness -R24  Avoid Pronouns 1 1 1 ::: x::e_w"em"“"'m“ :
-R25  Use Of Headings 1 A8 Stakeholders 1
- Realism ~R26  Avoid Absolutes 11 PR ;
- Conditions -R27  Explicit 1 1 ::; XZEZL."S?.Z“ :
o A t t .b t h b h d -R28  Explicit Lists 1 1 :ﬁ ::;::v.,mch,nge :
< rl u es t a,t Can e attac e to a - Uniqueness -R29  Classify ~A25 Responsible Person 1
~R30  Express Once 1 1 e ;
M - Abstraction -R31 Solutionfree 1 A28 Status (of the Need or Requirement) 1
need or requirement statements to oL ol - — e :
. - Tolerance -R33  Value Range 1 1 1 1 1 ::; ::;x-hmeqmmm :
fo rm need or req uirement - Quantification -R34 Measurable 11 1 e 2
-R35 Temporal Indefinite 1 1 1 SA%5 _Risk (Mitlgation] = a
. . . . - UniformLlanguage -R36  Use Consistent Terms 1 1 1 :: i:;!i!;“;:.‘&:‘:::i‘ e :
expressions.Also included is guidance 17 DefineAconyms . . = ==
-~R38  Avoid Abbreviations 1 = 'é:ﬁ'n"""v 2
1 -R39  Style Guide 101 1 M2 Soe/province i
on the use Of attrIbUtes' ~ Modularity -R40  Related Requirements 1 ﬁ m:::‘sl::mem :
le Struaured Ads BHS!H!SSUHH . 1
A46__ Business (Product)Line 1
All ri 2020 '
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TRC Knowledge Ontology

As systems become increasingly complex, the ability to share and reuse data and

information, including requirements, across organizations both internal and external is
critical to project success.

What is an Ontology

An ontology includes the formal naming and definition of a set of termes,
entities, data types, and properties as well as defining the relationships
between these terms, entities, and data types that are fundamental to the
project and organization (INCOSE GfWR)

Controlled Organizational and Project Vocabulary for a
common understanding among stakeholders

05 Reasoning

A combination of rules, and actions
to infer information from valuable
assets and to control the behavioural
part of the knowledge library

02 SCM/Architectures

Capture the system architectures represented in views
and models. Stablish relationships among system and
system elements, and among other system entities.

04 I:() 'M al | Zati on ,}&: M Classifying information by meaning, nature...
03 Patterns

Representing a set of agreed-upon templates (grammars)
to create and maintain consistent textual artifacts

Representation of assets semantic

through SRL — System Representation
Language

‘ i All riihts reserved © The REUSE Comiani 2020 |



@ TRC Knowledge Ontology

Domain specific | Common English
Example of ontology | —
4
é\ Vocabulary[ Aircraft ] [ A380 ] [ A350 ] :;:[[ System ] [ Operate ] [Temperature] [Environment] [ Pressure ]
N , Y
; 4 \ N
o “Operation Range “ | [ : ]
" [Temperature] P g [ [60°C , +602C] ] \ Envnroﬁnment
ﬁ Wl J ‘[ A
Architectures - [ System ] |

[<Operation>] [Temperature][ Pressure ]

Conceptual model o
I b € Aircraft ]
\ “Greater than (>) “
[Fuselage][ Wing ] Landing gear] [ A380 ] [ A350 ] k [ Operate ] _
N . \ \ )
[ N\

-
-

The A380 shall be able to operate at a

e %w[ Temperature
minimum temperature of -702 C

Formalization

[ ][]
“Greater than (>)*

Reasoning If | NUMBER | Lower than (<)[ -602 [ oC ]Or NUMBER | Greater than (>)[ +602 I oC ] ‘»x

. J
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o TRC Knowledge Libraries

What is a Knowledge Library

> A combination of Knowledge items,
of different nature,

at different levels of abstraction
> Representing a specific business domain or area of knowledge

> With the aim of improving the way projects are managed, including:
the promotion of the principle: quality right the first time,
enabling semantic search portals to archive and retrieve assets,
thus providing tools to reuse assets at different level,
and reducing time to market,
improving the way engineers generate (author) new assets,
enhancing the way items are inspected and verified, ke i

Enabling real interoperability mechanisms and services,

reducing time to elaborate documents, systems and projects

i — All riihts reserved © The REUSE Comiani 2020 ,



@TRC

Knowledge Libraries

<

INCOSE Guide for |

Writing
Requirements

INCOSE

Quality rules for the
analysis of textual
requirements

EARS
Requirements
patterns

Knowledge Libraries

ECSS and
NASA

Glossary, patterns and
rules

ECSS and NASA
Libraries

~— ISO 26262 MASTER
‘ Glossary, patterns and Quality rules for
‘ rules requirements and
requirements
‘ patterns

Knowledge Base

Eaageis

e REUSE Co
J<e







@TRC The Systems Engineering Suite

The TRC Systems Engineering Suite

The Systems Engineering Suite intends to tackle 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) 6 %3—

@” ®< % infegrity > RQA: to setup, check and manage the quality of a

@ integrity Ki);s\:j(:;;e requirements specification
Ry E el > Rich Authoring Tool (RAT): to assist authors
Excel

while they are creating or editing requirements

: > Knowledge Manager (KM): to manage
@ knowledge around a requirements specification:
S i dictionaries, glossaries, concept maps, knowledge
ystems Systems i .
Knowledge Base  Assets Store MATLAB mOdels, OntOIOgleS, Patterns oD
(SKB) (SAS) “RSIMULINK
li _____ Allrights reserved © The REUSE Company 2020 _



@ TRC

RQA - QUALITY Studio

A tool to automate the routine quality
inspection and analysis of different types of
engineering items minimizes the cost of quality
appraisals, while increasing the consistency and
overall quality of the projects.

The Systems Engineering Suite

Systems
Knowledge
Repository
(SKR)

= (=

Systems Systems

Knowledge Base Assets Store £
} (SKB) (sAS) % dg

Quality Analysis of Requirements and all Kind of Engineering Items

RQA covers all the engineering items generated during the systems engineering life cycle.
Quality managed not only within requirements, but also within logical models (UML or
SysML), physical models (MODELICA, Simulink, etc.), 3D models, test cases, FMEA tables...
and even textual documents.

Customizable Quality Functions

RQA provides tailored analysis and configurable assessments, represented in a
centralized system quality scoreboard, provide a quick understanding of the current quality
status, and quality evolution of a project.

RQA (in combination with RAT - Authoring Tool) reduces the defect rate and boost -

the early detection, thus reducing cost and increasing overall quality.
13 All rights reserved © The REUSE Company 2020



The Systems Engineering Suite

@TRC

Authoring with the INCOSE GfWR recommendations and rules

. Using the SES Rich Authoring Tool (RAT) SN A

W RDX Prexission - Passive voice
Special Serter
¥ Cluster: <ACTION=

1 Aword passive voice

L JIl 10

1

Soecial Sentence - RI7 Precision - Vague adverbd (3
@ ouickLY

Repository
(SKR)
| Editing coRse - A - @ -
I File View .Log =
| - Autharing without patterns @ Comectness metrics summary:
|‘ MNa pattem graup > ~ M selected patterm qroup impliss no wriing sssistance Low Quality 20.00 §
. = - Metric ) Value E
8 IS ===s-B-5 ~ C
‘o B EmEs==aE R A el ] 4 o £ ¥ B2 Precision - TRC - Conddiansl mods (Aveid) 1
 Font | Anal [l Fomses 12 W]'AASD B I ULS S X X ta-F-A-A W B2 Precision - TRC - nperative mode (Enforce) o Systems Systems
; e " B2 Precission - Passive voice {avoid) 1 Knowledge Base  Assets Store
The train should be designed to run quickly et speclal 56 R P L g 9
Vague adverhs [Avold) (SKB) ( )
quickly
« Rationale: Don't use Quickly in 2
requirement. Please prowide a specific
spead.
. . .
Requirements Authoring with
li he fl m [
s e — S qua It)’ on the Y assess ent using
Weight  Pattern name
.
a configured set of rules.
Edit manus] assessment aady
| ither quaiiy elements: =
Comrectness || I Gviler requil i s | Links | Lessanstearned | Qualig forums | Requi sriginal dats | Gyntactic informatis Foemnal reg e infarmati
" | Metric Comectriess  Value Susnmary Mandatory Wégm Cluster: «ACTION=
o RO2 Precision - TRC - Conditia... % 1 fivcid conditional made O 1 803 Pricisian - TAC - Canditional made (Avsid]
o ROZ Precision - TRC - Imperativ., [ At heast an imperative aualiary vesb 15 required 1 RO Praciszion - Pagiive vaice tavawd)

* kA A ] 1
o Pattem grougs METRIC - Anti-P.., o o ok 0 M O 1
W Properties measured with the ri., 4 o o oA O 1
¥ R14 Ambiguity - Pronouns (v, o i o O N/A ] 1 = =
¥ R14MNon Ambiguity - Incorrect... o & o N/A 1
¥ R1% Singularity - TRC - Tet ben.,, o o o B MNAA 1
¥ Special Sentence - RDG Precision, o o o 0 Mea 1
¥ Special Sentence - R0 Precisio., % % & UMA 1
+ Special Sertence - RiD Precisia.. o ok o oA 1 o
" Relaticnships not SCM complia.,,  H N The quality has not been assessed because this regquire,, j 1 e-{for w'rit
* RUfA The guality has not ieen assessed DeCause this requice.. 0 o R

¥ R44 Uniformity OF Language -...

All ri

hts reserved © The REUSE Company 2020
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@ TRC

KM - Knowledge Manager

The Systems Engineering Suite

Manages terminology and vocabulary
Supports breakdown structures
Manages the knowledge models that better represent your project
Helps you to create the patterns used during authoring and control
Provides methods for automatic generation of Ontologies

Manages knowledge evolution over time

Manages and reuses knowledge libraries

Manages and Reuses the Knowledge of the Organization

Knowledge is one of the most valuable assets in your organization. The key driver to success in any system and
software project is to reuse knowledge.

Knowledge should therefore be gathered from different sources, stored in secure repositories and accessed by
the appointed personnel at the appropriate time.

KM - Knowledge Manager allows you to manage knowledge from the systems engineering point of view and to
store valuable information from requirements, models, system architectures and other documents in a common
System Knowledge Base

15 All rights reserved © The REUSE Company 2020
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metrics in the SES Suite



TRC

Mapping INCOSE 2019 rules per characteristic
with TRC tool metrics

SCORE
37 out of 41 INCOSE rules are cover
with 58 TRC metrics in this mapping.

Mapping types
One INCOSE rule / One TRC metric
One INCOSE rule / Several TRC Metrics

Direct approach / progressive / indirect or multiple

Mapping INCOSE rules with our

RQA metrics

rkle

i
ano

¥as

Eancisn

Man-amniguiry

| = singuiarity

“ Compastanats

= Contitiers

Uniguaness

“Abstraction

SR TEL T

unelarmity of
Largisage

i R

g:

R s Dafirad Tans

A Lise Definit= Arficis

E6 dunits

RO =Avned Vague Tatmes

RS Mo Faraps Clauses

THC-MOLD
THE-hEBS
TRC-MOSD

TRC-MLAD

THC-MLS0

TRC- K160

Mapping INCOSE 2019 rules with TRC metrics

nfcree tha use of 3 compluta structurs senzencs
i The use of Banned Modal verts
Avcid the use of Passive Vore

“an-parsmatanizod
Parmeteried - Cluster
Hon-paramwetarized

“ uchd the use of Passive Ve after the modal verb

Dt tohing

Byt the se of Passive Voie Ut of the
- Detarmiog if tha subject |

term

luster

'Detect inappropriate subject st the document bevel
- Aveid the us of Vagus Varts sfisr Medal Vel

Parameterized - Sub terms in SOV

“iDetermine ff the main ver® iza Coniralled Acban Vert
B =i Terr

“Entorce the use of Define Terms by avoiding Synanyms
Byeied the use cf Infelirste Atices

“Aueid the use of indefinae Amicies nefars Entity

HE folicwed fry Linsts ar

“arameterized - Sttern mutthing
Daramutaritee - Tarr tg
Nor-paramatenzod
Barameterter] - Term tag
Parameterized - Patram matching

‘Detzct inadeguste Unit for a CRarsctersic

- systEmE
= Aucwd the usa of vagua varbs
= Avcid the use of vague Adjectives
“Aucid the use of Vague Adverts
Awod the uze of Vague Terms
i i the wes of Escaps clauses

F0S  =MoOpenEnded

Il - Sapanate Clase:

“ #weid the use of Open: Ended clauses

Znferta tha use of d comalate structur santancs

ek e g o cuniseion da s

Fatte d patterm
Mg
Farameterized - Aielationships not SCM
comliant
rasy
Parameterized - Cluster

mant it oo

IsTaney matric

Parameterized - Cluster
Sarameteriied - Spacial Seatences
_ Parameterized - Spedal Sentences

Sarameterised - €
Nan-paramterized
Serammteriged - Cluster

11 SEnmeer Gramenar E sructaras up maschang
Rl Comecspeting (e Ineamect spefing Han-parzmetanzed
Bl S€omegtPunctuation = TRC-MISD  SFacilamte readability Nor-parimatenzed
TAC-MZG0  CiRevisw incomect panctustian Han-parametanzod
B8 Slegical Condiian S TRC-MITD  Siset s roewenisan fo Ingical expression forms Farameterited - Cluster
s f e the uce of Comeinators o ot The canditin pan Parameterized - Clister
RIS Avoed Nat " 4 ot e : luster
= i the e of NEEMINE Expresions Dul 0f e condition part Parametenzed - Cluser
RIT SObRqus TRC-M300 ) Avcicd the use of abligus Symbal °f* Paameterized - Ton
RIE TENge Senlence = TRC.NE2D  SCheck the toat lengih by counting pargraghs on- parimelened
= TRC-MI3D  HEnach 1ha 1At langih by counting wards Mo pararwtanized
5 TRCMZSD Scontrol the pember af sutof 7 i
TRC-MIB0 S Eheck fhe rumber of Madal eris Serameterizes - Term teg
RIS S Awoid Camsbinatces TRC-M3S0 [ Aucid the use of af ditian part luster
TRE-MI?0  =iMultiple subject detection “arameterized - Sxttarn matching
TAC-MATS  CMulliple varts detaction "
R0 S avosd Purpose = TRC-MIB0  Aueid pheases that indicate the: purpose . Parametenzed - Special Sentences
B el Darmrith e TRC-MEIB0 o luster
| R4 Ao Ponouns S TRC-MOTI - Aucki the use of Proncuns 10 refer to nauns Parnmaterized - Tarm tig
25 AlseOf Headings TRE-MO10  “Enforre the use of s complets struchre sntence Non-parameterszed
= THC-MOT0 = Aucis The use of Proncues 10 rafer to ouns Parameterized - Tem tag
RIE s wnad Absalites TRE-ha830 e 5ol r pasbis » g Special Sentenres
= u e 11 51 ach value rmge narametenied - Custer ode

RI7  =Eaphet

R S EapheitLisis
RS classely

 RI SEwpressOnce

Fal  solutionfrae

i R SMeaseable

F33 =Temponl indefine
RN e Consistent Terms
237 < Dafing Acreyms

N = pioed Abbieviatiors
R3g s Siyl Guide

TRC-MS00
TRC-KES10
TRC-MS2

THE-MG25
THC-MS30
TRC-NS40
TRE-MS45
TRC-MSB0

TRC-KA30
TRC-MISED

THE-NB2L
TRC-MOLD

~Chock 1ha rumbser of Madal Varss
STRLBAL 8 her OF CTI o 12 e I azearat o
NiTobd A after

‘Enforce stiribute typa s not umety

Paramatered - Term tag
Parameterized - Pattern matching
Parumetered - Sattorn smaching
Parameteriied - Attibuta
Owerlapping consitency metric
luster

1 Avoid the uze cf Flow sentences

Ssrumeterised - £

Farameterized - Cluster

matchng

a W

R apropertymina
4 Rciel the usage of ngrecise Quantfers

e

Parameteried - Cluster

sage of
= aycid the use of Temporsl inded] s iy ot of

~Enforee the se 0f Deline Terms by smiding Synanyms

i thi use et unknown scranyms
=i the use of unknown dbrevistions
- Enderce the uee of & complote fructue santence

part

“lister

Nar-panamstenred

Non-paramaterized
- paneened
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@TRC Mapping INCOSE rules with our RQA metrics

Mapping INCOSE 2019 rules per characteristic with TRC tool metrics
Mapping approach types examples:

Direct approach
! PPro -l R13  =/Correct Spelling =l TRC-M240 -/Avoid Incorrect spelling

Progressive
°8 v - R02 ='Use Active Voice = TRC-M030 -=/Avoid the use of Passive Voice

=1 TRC-M035 =/Avoid the use of Passive Voice after the modal verb
-/ TRC-M040 -/Avoid the use of Passive Voice out of the condition part

Indirect or - RO7 =Avoid Vague Terms =/ TRC-M060 =/Avoid the use of Vague Verbs

multiple = TRC-M170 -'Avoid the use of Vague Adjectives
=/ TRC-M180 -'Avoid the use of Vague Adverbs
=l TRC-M950 =/Avoid the use of Vague Terms

- R18 =ISingle Sentence = TRC-M320 -/Check the text length by counting paragraphs
= TRC-M330 -/Check the text length by counting words
= TRC-M340 -/Control the number of Action Verbs out of the condition part
=l TRC-M360 =ICheck the number of Modal Verbs

li _____ Allrights reserved © The REUSE Company 2020 _



'TRC Mapping INCOSE rules with our RQA metrics

Requirements quality metrics: CCC Approach

> CCC — Correctness, Consistency and Completeness

Guide for Writing
Requirements

.7

Individual requirements

v Reqctlxli:;ir:yent /_7

Sets of requirements

Sets of requirements




OTRC Mapping INCOSE rules with our RQA metrics

Examples of requirements metrics: Correctness

> Metrics based on information coming from the RMS: - Compuier
Attributes, links, versions. .. = : : [l .
Main unit Monitor Mouse Keyboard
> Metrics based on lists of terms: o o ; — =
Forbidden: ambiguous, pronouns... I e B e I r
Restricted: negations... —— [Catoierr| ([ e
I ¢ ’ i drive
Mandatory: ‘shall’, ‘will’, ‘should’...
s | Electronics | Electronics
> Metrics based on linguistic algorithms:
. . o Matherboznd
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

Detection of specific structures within the requirements M%?ﬁ“ﬂwmﬂﬂ - ﬂ 3 ﬂ - Jt - Jt:m]‘

ii : — All riihts reserved © The REUSE Comiani 2020 ,




@TRC Mapping INCOSE rules with our RQA metrics

Examples of requirements metrics: Completeness |
Completeness at specification/project level:
Are all the expected requirements types involved in your specifications!?

Are all the key concepts (from the ontology or from other models, e.g. blocks, states, signals, properties...)
properly covered?

Does the whole set of requirements documents include requirements for all the elements of the system
according to a block diagram (architecture)?

Does the spec. include requirements mentioning all the signals?

Does the spec. include requirements describing the behavior of the system elements in any of their possible
states and modes!?

Are your requirements properly linked? At the different levels?
Are all the properties stated for every system element?
For those properties in a model whose value is to be provided in the spec, is the value actually provided?

Completeness at requirement level:

Does every requirement include all the agreed parts (condition, subject...):
following patterns

Are you stating the values for the mentioned properties with tolerances: 12V+0.5V

All rights reserved © The REUSE Company 2020
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@TRC Mapping INCOSE rules with our RQA metrics

Examples of requirements metrics: Consistency

Are your requirements consistent with each other?

Are your requirements consistent with the models of your projects?

Do you have duplicated requirements in your specifications?

Are the values for the mentioned signals within the expected ranges?

Are you using the proper measurement units in your requirements?

Are all the properties property allocated along the system decomposition?

Are your requirements describing wrong transitions in a statechart?

All rights reserved © The REUSE Company 2020
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@TRC Mapping INCOSE rules with our RQA metrics

Patterns

> Represents the structures every correct requirement should meet

Different types of requirements = different patterns (templates)
> Customizable for every domain, customer and content of each requirements document
> Libraries with sets of patterns

> Represented as a sequential set of restrictions: placeholders

[thl;fl,ffter} [ [Condition] } [ <Subject> } [ Shall } { <Action> } { <Object> } [[Constraint] ‘

v EBEE . W WEBINARS 2020
uipeme rnf for Requi ali nsuring Completeness, Consistency, and Correctness wit
[ R R e Ensuring Completeness, Consistency, and C h
Y' ; 3 the MASTER Patterns by Sophist and RAT — Authoring
Tools

All rights reserved © The REUSE Company 2020
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@TRC Mapping INCOSE rules with our RQA metrics

Patterns

Whﬂ‘fl AfterJ [Condition] <Subject> Shall <Action> <Object> [Constraint] J

—

412 R2-/AccuracyY/UseAcTIVEVOICE

Use the active voice |in the main sentence structure of the need or requirement statement with
the responsible entity clearly identified as the subject of the sentence.

Elaboration:

The active voice requires that the entity performing the action is the subject of the sentence. This
is important in writing needs and requirements since the onus for satisfying the requirement is on
the subject, not the object of the statement. If the entity responsible for the action is not identified

explicitly, it is unclear who or what should perform the action making verification of that \4
requirement very difficult. Including the entity in the subject alsg™—* Al n {j
refers to the appropriate level consistent with the entity name (§ 4-4-2 R19 -/SINGULARITY/AVOIDCOMBINATORS
Often when the phrase “shall be” is used, the statement is in th{ Avoid combinators.

cupd [_Eleboration:

Combinators are words that join clauses, such as “and”, “or”, “then”, “unless”, “but”, “as well as”,
“but also”, “however”, “whether”, “meanwhile”, “whereas”, “on the other hand”, and “otherwise.”
Their presence in a requirement usually indicates that multiple requirements should be written.

Exception: AND, OR, NOT can be used in need and requirement statements as logical conditions
and qualifiers as stated in R15.

ii . All rights Il | 5ee 150 R16 and R17. .
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(%) Editing CoRSS - RQA - | X
File View Log
— Authaoring without patterns — i Correctness metrics summary:
| < Mo pattern group > E| No selected pattern group implies no writing assistance Low Quality 20.00
A = Y
. ol — — e e gl _  Metric MeitE
B % NoOEEREET % =E==iE- Q T &leormal | Mo 3 o | ROZ Precission - Passive voice (avoid)
¢ Font | Arial [v]| Font Size [ 12 ‘A UUS S X X da--A-A
3 i e * E ~
when the alarm is activated, the train d to The closest station A e R RO SR RS
B (avoid)
N/A
¥
—— ; —r
Edit manual assessment Ready
e
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Advanced semantic techniques

- Parts-of-speechlnfo - POS tagg X +
. i~ C & parts-of-speechinfo ¥t @ 0 /'. o
S.YSte m Req u I re m e nts Spec L i3 Apps  Th EQ.. DE LEGANES HubSpot | Inbound... Frangais ENG

This website uses cookies of Google. By using this site you are agreeing to this.

SyR-088: xxx
Y Parts-of-speech.Info
SyR-089: The rotor shall turn around the — prem————
CO re at a_ m i n i m u m S Peed Of arou n d 70 rm P Enter a complete sentence (no single words!} and click at "POS-tag!". The tagging works better Adjective

when grammar and orthography are correct.

SyR-090: xxx Tex:
_ rotor shall cors [at ’ ‘minimum speed

G Edit taxt Y English v

(%) Editing CoRS227 - RQA

File View Log

- i Correctness metrics summary:

— Authoring without patterns

| = No pattern group = 1% Mo selected pattern group implies no writing assistance

Metric

I?_I 4 l:l% o =i % 2' ﬁ A%Pg-i‘]ormal

Font :)!rial

RO Precision - Imprecise quantifiers (Avoid)

Metric: ROS Precision - Imprecise quantifiers
(Awoid) *

N/A

Edit manual assessrment fizady
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