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@ TRC WEBINARS 2020
About The REUSE Company (TRC)

Ol

WHEN

The company was
created in 1999

As a spin-off of a
local university in
Madrid (Spain)

02

WHO

System +
Software
Engineers

Smart combination
between Company

staff and R&D
from Academia

03
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Introduction to The REUSE Company

&

WHERE

Head Quarters:

Madrid (Spain)

International
offices:
London (UK)
Stockholm
(Sweden)

04

WHY

Offering a
knowledge
centric approach
to leverage system
engineering
activities in our
customers
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Research and innovation in our DNA. Public projects

Research and Innovation in our DNA
Spin-off of Carlos Ill University of Madrid

TRC’s headquarter is in the Legatec Technology Park of the University
=|0% of revenues are devoted to R&D |l TEAZ=

TRC is actively involved in severallarge EU research projects
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Who is using our technology?
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José Fuentes

> Current position: Chief Operating Officer at
The REUSE Company

> Product manager of the Systems Engineering
Suite tools during the last 5 years.

> INCOSE CSEP Certified

> Member of the board of AEIS — the Spanish
chapter of INCOSE

> Active contributor to the INCOSE Guide for
Writing Requirements

| | All riihts reserved % The REUSE Comiani 2020 I
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GTRC WEBI NARS 2020 : :Cg\};E INCOSE and?zstems Erlgineering

WHAT IS INCOSE? Q""”'@

> 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.

ﬂ E]EEI2500+ Q‘/ 74+ []‘3 35 % ‘u?lilNG GROUPS (@) 3489

CHAPTERS COUNTRIES = CERTIFIED

é — i_,i > Systems Engineering is an interdisciplinary approach and means to
— enable the realization of successful systems. It focusses on defining
MANAGEMENT REQUIREMENTS  iorops  SOFTWARE customer needs and required functionality early in the development cycle,

SYSTEMS ENGINEERING documenting requirements, and then proceeding with design synthesis and
system validation while considering the complete problem: operations,

cost and schedule, performance, training and support, test, manufacturing, and
disposal.

Ii ‘ All rights reserved © The REUSE Company 2020
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Requirements at the heart of SE process Trrtormain ol
siness i x::::;n({);czxﬂ?gﬁ:f:n (:ii> Business <:;L> Business. i Business or i(r;;:erjll:r;;i?iom)-
> A requirement statement is the result of a formal . ﬁﬂ o | So e | S | fﬂ
transformation of one or more needs or parent =R ﬁ """" mﬁT
requirements into an agreed-to obligation for an S“””"’“"““"ﬁ i ﬂ " ﬁ“’“ |
. . . """"T"m"" e "’""T 777777
entity to perform some function or possess some quality o [ EEEETE | | e [t | e
REQUIREMENTS are the reason for | o I - +
e | S e 2 | | et | Reuremens | | plsluemene
FAILURE e R T
When errors are introduced vs. when they are discovered ‘
during the system life cycle
o T > The textual form of needs and requirements are not
60% . .
50% - only useful, they are necessary. Operational scenarios, use
40% .
30% 1 0% 20% cases, diagrams, and other types of models are also useful
10% a% 1o and necessary.
Ri i t  Design Ph Test Ph Syst 0 ti | . .
s enTIme TS etance phase > Can we measure how correct, how complete, how consistent,
hese how measurable. .. a specification is??
—Defect Introduced Defects Discovered

Source: IBM Business research 2017

o ISIILO 1ol yvewu \‘D The REUSE ComPany 2020




@TRC WEBI NARS 2020 Requirements in Systems Engineering

Why focusing on requirements quality

Because communication is not always that easy:

4 A

MYWIFETOLD METO
PUTTHE PIE INTHE
OVEN AT 120 DEGREES
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Why focusing on requirements quality

Because communication is not always that easy:

3.14

Pi

I
—
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GTRC WEBI NARS 2020 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) =

g S
has developed the INCOSE GfWR (Guide for Writing Requirements) INCOBE

The GfWR provides guidance on how to express textual

requirements. -

The GfWR draw advice into a single, comprehensive set of i
characteristics, rules and attributes

for well-formed need and requirement statements.

Ii — All rights reserved © The REUSE Company 2020 _



OTRC WE BI NARS 2020 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
2 AF
H B Rule name z E § w w g I % E E
~ -4 - w
sets of needs and requirements, Number HHHEERERHHUBHE
2|z = 2
id ionale and suid f AHHHEHHHEEEEEE
w o e o e
provides rationale and guidance for . HHEHHE
o o o o o o o o o o o o o o
M ~ Accuracy ~R0O1  Sentence Structure 1 1
helping understand the w2 Usepcevote " :
~RO3  Subject Verb 1 1 1
h 1 1 ~R04  Use Defined Terms 1 1
c ara‘CterIStlcs' ~R0O5  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
f . . . f - Concision ~R10  Superfluous Infinitives 1 1 ttrl Utes
> R I d d I d d -R11  Separate Clauses 1
7 u es Or In IVI ua an Sets O nee S = Non Ambiguity ~R12  Correct Grammar 1 1 Attrbutes to_ Associated Atibutes to
. jRB Correctspelling 1 Help Define  with the Attributesto  Show
and requirements that help to ; =
-R15 Logical Condition 1 DAn_Rationale® _______ ——
formulate them In Cluded an R1S A‘l':l’i""“‘ 1 1 A5 Soventtoncr iatdsiontopont 1
i ~R17  Oblique 1 1 -a0s T:oem?arent: 1
. - Singularity -R18 Single Sentence 1 1 1 1 1 iﬁ ;c::i:;?:l’ﬁese :
explanation of the rule and examples TSkl Contans - = i
ijo Avoid Purpose 1 iM‘B SDIVerrl“ﬁicaﬁ;:r:‘arrvalifa\iim:‘uvel 1
. . -R21  Avoid Parentheses 1 Eg §Eé:n&z:\:n:r;iéigzn;ifs 3
of the application of the rule. “R22 Enumeration 0 — :
-R23  Context 1 1 L I
- Completeness -R24 A::i:,:’mnouns 1 1 1 ::s‘ &‘z"il:"{;::‘z‘:"‘"m“ :
~A17 Owner* 1
-R25 Use Of Headings 1 A8 Stakeholders 1
- Realism ~R26  Avoid Absolutes 11 PR i
- Conditions -R27  Explicit 1 1 ::; XZEZL."S?.Z“ :
. -4 -R28  Explicit Lists 1 1 ::: :;!:i:llzswhange :
b Attrlbutes that Ca,n be attaChed to a, - Uniqueness -R29  Classify s nesponwsiblev_uson - 1
= AS0RE Express Once g 1 e 2
M - Abstraction -R31 Solutionfree 1 A28 Status(of the Need or Requirement) 1
need or requirement statements to e R . —— 2 T 3
. - Tolerance ~R33  Value Range 1 1 1 1 1 A32 Priority* 1
f d - Quantification -R34 Measurable 11 1 e i
BRI O S e en R Tompat st o B B s
. . . . - UniformLanguage -R36  Use Consistent Terms 1 il | Al A37  Additional Comments 1
expressions.Also included is guidance 137 oeine Aconyms : : ey =
~R38  Avoid Abbreviations 1 o 2
a -R39 Style Guide 1 1 1 2 SnEfieins 4
on the use Of attrIbUtes- — Modularity -R40  Related Requirements 1 ﬁ m:::‘sl::mem :
A45  Business Unit 1
~R41 _ Structured A%6 _Business (Product)Line 1

All rights reserved © The REUSE Company 2020
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@ TRC WEBINARS 2020 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 FO 'M al | Zat| on ‘}&: o 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

. “ All riihts reserved © The REUSE Comiani 2020 ‘



@ TRC WEBINARS 2020 Knowledge Ontology

Domain specific Common English
Example of ontology e e—
( N
é\ Vocabulary[ Aircraft ] [ A380 ] [ A350 ] \([ System ][ Operate ][Temperature] [Environment][ Pressure ]
\ %
oA ( )
A “Operation Range “ [ : ]
{‘ [Temperature] > g [ [-602C, +60°C] ] Environment
4 J 7
Architectures - [ System ]

[Temperature ] [ Pressure ]

[ <Operation> ]

Conceptual model

I { Aircraft ]

I

“Greater than (>) “

\[Fuselage][ Wi'ng ]:Landir:g gear] [ A380 ] [ A350 ] [O&te ] )
: 2
Patterns : System (*) ][Shall][Operation (*)][ At ][ «Minimum» ][ Environment (*) ][ Of][ NUMBER][ MEASSI\RIE_MENT ]

-
-

The A380 shall be able to operate at a

o . [ Temperature
minimum temperature of -702 C

Formalization [ -70 ] [ °C ]
“Greater than (>)’

Reasoning IfLowerthan (<)[ -602 [ °C ]Or Greaterthan (>)[ +602 I °C ] 3 x

. J

i| ‘ All rights reserved © The REUSE Company 2020
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GTRC WEBI NARS 2020 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

ii All riihts reserved © The REUSE Comiani 2020



OTRC WEBI NARS 2020 Knowledge Libraries

Knowledge Libraries

NASA

Glossary, patterns and
rules

==
Writing
Requirements
INCOSE EARS ~— SO 26262 MASTER
Quality rules for the Requirements ‘ Glossary, patterns and Quality rules for
analysis of textual patterns ‘ rules requirements and
requirements requirements

Knowledge Base

G

e REUSE Co
JSe







GTRC WEBI NARS 2020 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 l@@z—
®= I% @< % infegrity > RQA: to setup, check and manage the quality of a

Systems

@ integrity — (V) Knowledge — requirements specification
R 't L] L .
TSRy E Excel > Rich Authoring Tool (RAT): to assist authors
el while they are creating or editing requirements
: > Knowledge Manager (KM): to manage

_ @ knowledge around a requirements specification:
S dictionaries, glossaries, concept maps, knowledge
ystems Systems A ]

Knowledge Base  Assets Store 1 MATLAR mOdels, Onto|0gles, Patterns So0
(SKB) (SAS) i O:g = SIMULINK
ii — All rights reserved © The REUSE Company 2020 _



@ TRC WEBINARS 2020

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

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.
26 All rights reserved © The REUSE Company 2020



OTRC WEBI NARS 2020 The Systems Engineering Suite

Authoring with the INCOSE GfWR recommendations and rules

> Using the SES Rich Authoring Tool (RAT) B N '

Knowledge
Repository
(SKR)
() Editing CoRS8 - RQA - X
File View Log
— Authoring without patterns ~ @ Correctness metrics summary:

‘ < No pattern group » No selected patter group implies no writing assistance

o B s E o " RO2 Precision - TRC - Conditional mode (Avoid) 1
: Font Font Size " ROZ Precision - TRC - Imperative mode (Enforce) [ ? Systems Systems
i i B ~ " ROZ Precission - Passive voice (avoid) 1 Knowledge Base Assets Store
The train should be designed to run quickly | Metrie: Special Sentence - RO7 Precision - - 8
Vague adverbs (Avold) (SKB) (SAS)
quickly
« Rationale: Don't use Quickly in a
requirement. Please provide a specific
speed. "
Requi ts Authori ith
v

i
Matching patterns elements:

o quality on the fly assessment using
' a configured set of rules.

Edit manual assessment Reagy
— Other quality elements:
Comectness | Consisten. T Similar req Additional attributes | Links | Lessons leamed | Quality forums | Requirement original data | Syntactic Formal rep Pattems

7 | Metrie - Correctness  Value Summary Mandatory | Weight Cluster; <ACTION=

o RO2Precision - TRC - Conditio., 1 Avoid conditional made O 1 RO2 Precision - TRC - Conditional mode (Avoid)

" ROZPrecision - TRC - Imperativ... 0 At least an imperative awliary verb is required O 1 R02 Precission - Possive voice (svoid)

R02P -P 1 Avoid 1

" RO2 Precission - Passive voice (.. wvoid passive voice ] e ——— e ———————

W Cluster: <ACTION F ok 2N/A O 1 ® auicky

o Pattern group: METRIC - Anti-P.. 4 90 o 0 N/A O 1

+ Properties measured with the ri.. & o 0 N/A m} 1

+ R14 Ambiguity - Pronouns (Av.. % % o 0 N/A O 1 S

+ R14 Mon Ambiguity - Incorrect.. ¢ 7 0 N/A |} 1

« R19 Singularity - TRC - Text len... % 7% o 8 N/A O 1

+ Special Sentence - ROS Precisio.. ¢ o 0 N/A |} 1

+ Special Sentence - R08 Precisio.. % o4 o 0 N/A O 1

+ Special Sentence - R10 Precisio., ¢ 7 0 N/A |} 1

+ Relationships not SCM complia.. /A The quality has not been assessed because this require... O 1

" R44 Uniformity Of Language ~.. N/A The quality has not been assessed because this require.. [ 0

All rights reserved © The REUSE Company 2020




The Systems Engineering Suite

@ TRC WEBINARS 2020 *SM

KM - Knowledge Manager

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

28 All rights reserved © The REUSE Company 2020
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GTRC WEBI NARS 2020 Mapping INCOSE rules with our RQA metrics

Mapping INCOSE 2019 rules per characteristic with TRC tool metrics
Mapping INCOSE 2019 rules per characteristic SEEER . s :
with TRC tool metrics iR EmRm. o SEEEE

SCORE
37 out of 41 INCOSE rules are cover -

R
TRC-MO110 Out-of-Sptem Concaptual Model werb |Awoid|

n
Bovcid vagguas varks [Avold) type: wpport, process, handle, track, manage, flag, sefe_ Faametericed - Specisl Serences

= —
TR MOGRAD Define Terma (Avukd Synomyma)
. . . . . L ‘e Definits Articm TRC- MO Indufinke srticm |[Aeoid) Special Sentencm
I m rl In I m I n ey | SPeCMEpetiem o detect when indeinits aricle u" or e Cartral
. pattmm: ajfan ¢ <entitys
Ly Unita —— Unitx umbers with Meswsrement Units (€ nforoe). Parametericed - Fattem group and pattern
G matching
TRC- MOS0 Detmct uate urit ft
—— Bevcid use of dfferent unil waberes for e same charscteristic Parametericed - Patbern grous and patbers
matching
L) vt Vague Terrea TREMDED Avvcid vague varbn (Avokd) type: ssppor, process, handle, track, manage, flag, efe_ PFarametericed - Special Sertences
TRC- MO & amd| ipecial bertences.
e e
TR MOLED v | Special Sertences
Y [ THE- M iawesid] ipecial Setences
MB Mo Open Ended THCMONG _ Avakd open ended [Avid) pecil Sarences
a in es e moRmEE o Cma e
Non-ambgulty L5 H] Lerrect Grammar TRE-ME S Antipatiern bt PFarsmetericed - Pattern matching
M3 Comect Speling THC-MOMO  Incoreet Run cerametericed
L:0) Comect Punctustion TRC- MOS0 ity | (Aveoid)
M TRC-MILED
ne rulie ne metric - T s T — —_—
ez Mo g VoAbt Avsid Kot Special Sertences
L4 Oblgen TRC- MO0 4 | Special Sentencm
. TR MOS0 { (arcid) Special Sertences
Sigalartty L:E] Single Sentence TRC-MO310 infurel Fattem type
One INCOSE rule / Several TRC Metrics e
R e i
TRCMO3E ‘Murber of action werks. PFarsmetericed - Ouster - Pattern matching
TRC-MOIS0
e -
Lit] Awcid Combinaton: TRL- MOS0 uster
W0 Aveld Purpase THCMOIED  — Avol prarpase (Aveld) Special Sarences
L5+ Awcid Parentheses TRL-MOI90 aremthess PFarsmetericed - Ouster
Comgpletenen L) Avcid Iromouss TR MOOTD Special Sertences
Azaltm s TRE- MO [l Specal Sertences
Uniguenma 3 Expromn Gnos - MOt Uverlapeing metric “Semantic technics and ontologie to find
) ) .. i o
Direct approach / prosressive / indirect or multiple R e — e —
TR M TRE - Flow i Apecial bertences
Guastifien n T Universab TRC-MOS10 154 Quantifler - Am| Ureveral Parametericed - Uuster
Telerarce LEtY Valus Range TRE-MOSIC Foren unit, members of . that reguied PFarsmetericed - Pattern matching
ioeance.
TRE-MOSS ntroded renge ane et
TRC-MOSIS Ensure range
Guartification L5 Measurable TR MOSAD quardfen Apecial bertences
TRC-MOSSO Meawrable - dwoid PFarsmetericed - Ouster
LDy mporal iIndefinits . Aeecid - the
TRCMOSE0 e
Uniformity of s LUse Consistent Terma Avvold use of different unit waterm for the seme chanecteratic Farametericed - Pattern grous and pattern
TRC-MUIED
Lansusws matching
TR MOSS0 tmrra (Avcid Symorngma |
LEH) efire TR MOSED
L5 TR MOS0 ooemad |
L= Style Gukde TRC-MO0I0

https://share.hsforms.com/|-CjrrON | RBOiCd258)0jdQ2Ipn5
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GTRC WEBINARS 2020 Mapping INCOSE rules with our RQA metrics

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

Direct approach -3 =ICorrect Spelling =ITRC-M0240  =lIncorrect spelling (Avoid)

Progressive =IR02 -IUse Active Voice =ITRC-M0030  =/Passive voice (Avoid).
-'TRC-M0040  ='Passive voice (Avoid). Intelligent passive detection (*1).
Not OK in the action, OK in the condition.

Indirect or -IR0O7 -IAvoid Vague Terms -ITRC-M0060  =/Avoid vague verbs (Avoid) type: support, process, handle, track, manage,
multiple flag, safe...
=ITRC-M0170 -IAvoid vague adjectives (Avoid). Intelligent search (*2)
=ITRC-M0175 -IAvoid Speculative sentences (Avoid)
=ITRC-M0180 -IAvoid vague adverbs (Avoid)
=IR18 -ISingle Sentence =I'TRC-M0310 -ISingle Sentence (Enforce). Pattern type "the <system> shall action"
=ITRC-M0320 =ITRC - Text length (paragraphs)
=ITRC-M0330 =ITRC - Text length (words)

=ITRC-M0340 ='Number of action verbs

=ITRC-M0350 =IAvoid multiples junction particles
=ITRC-M0360 ='Number of <shall>

i| — All rights reserved © The REUSE Company 2020 _




'TRC WEBI NARS 2020 Mapping INCOSE rules with our RQA metrics

Requirements quality metrics: CCC Approach

> CCC — Correctness, Consistency and Completeness

Guide for Writing
Requirements
2019

7

Individual requirements

- i [

Sets of requirements e SR

Sets of requirements




OTRC WEBI NARS 2020 Mapping INCOSE rules with our RQA metrics

Examples of requirements metrics: Correctness

> Metrics based on information coming from the RMS: = Cormputer

> Attributes, links, versions. .. = : : Lo .

- Main unit Monitor Mouse Keyboard

> Metrics based on lists of terms: ; — —

> Forbidden: ambiguous, pronouns... . It | Housing | Body r

> Restricted: negations... ' | ([ ([TE

¢ Y 6o ¢ ’ i drive
> Mandatory: ‘shall’, ‘will’, ‘should’... -
 [Video card | Electronics | Electronics
> Metrics based on linguistic algorithms:
. . ol: Maotherbozrd
> 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
1f...

[condmm]ﬂ <Subject> ﬂ Shall ﬂ <Action> ﬂ <Object> ﬂ[c.,m.mq

> Detection of specific structures within the requirements

ii All riihts reserved © The REUSE Comiani 2020




@ TRC WEBINARS 2020

Examples of requirements metrics: Completeness

Mapping INCOSE rules with our RQA metrics

-/
> 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

M

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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@ TRCWEBIN ARS 2020 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?

Howfo check reqfa'remem‘s consistency
- withRQS and IBM DOORS

ii All rights reserved © The REUSE Company 2020 ! | !
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GTRC WEBINARS 2020 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

[Wh;arlifli\fter} [ [Condition] } [ <Subject> } [ Shall } { <Action> } [ <Object> } {[Constraint] ‘

> s Y R =3 WEBINARS 2020
- Requirements Zaﬁlerps{‘f:; :eq::::::::: \(}/:ﬂ:.y Ensuring Completeness, Consistency, and Correctness with
nay; eq 9 the MASTER Patterns by Sophist and RAT — Authoring
Tools

ii All rights reserved © The REUSE Company 2020 y
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Patterns

[Wh;arl}li\fter} [ [Condition] J [ <Subject> j [ Shall J { <Action> j { <Object> } [[Constraint]J

—

412 R2-/AccuracyY/UseAcTIVEVOICE

Use the active voice in the main sentence structure of the need or requirement statement with v ’.\
the responsible entity clearly identified as the subject of the sentence. - 14COSE
Elaboration: l

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
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.

Elaboration:

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.

GUIDH

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

All rights | | See also R16 and R17. —
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(%) Editing CoRSS - RQA - | X
File View Log
— Authering without patterns — i Correctness metrics summary:

| < Mo pattern group > Iz” Mo selected pattern group implies no writing assistance Low Qlla“ty 20.00

. e 4 4 == = _ hd Metric = e

BAUB S EEREZAE=E= =155 #[Nom BENCNY i d RO2 Precission - Passive voice (avoid)

{ Font | Arial [v] FontSize [12 [v] ‘A= UUS S X X Aa-@-A-A T

is acti i be redirected i - 2
when the alarm is activated, the train gnall to the closest station | Metric: RO2 Precission - Passive voice
— (avoid)
N/A
w
Edit manual assessment Reagy
5] Open object in DOORS | | =] Sa\reinDOORS| | © cancel |

€ Reload | | B Recalculate quality

lz”z”n(:reatereport *

USE Co
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Advanced semantic techniques

Parts-of-spesch.info - POS tagg: X +

. <« C @ parts-of-speech.info W ® 0 {'. o
System Requirements Spec. e h EOLOEUGANES ] Husspotlibond.. [ sz 01 ONG

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

SyR-088: xxx Parts-of-speech.Info
SyR-089: The rotor shall turn around the POS taging. | about Parts-ofspeech.ifo

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'O90: XXX Text: Conjunction
- rotor shall t core at . minimum speed @ rmp

Noun

G Edit text Ve English v
Preposition
. R — [m} X

(&) Editing CoRS227 - RQA E—
File Vi L
ile View Log Verb
— Authoring without patterns — O Correctness metrics summary:

< Mo pattern group > ™ Mo selected pattern group implies no writing assistance

. _ N ™~ A . Metric : Value N

B < 82 iT i EE = == == |5~ - Sq N 1

B B < == EEd -2 A Noma A o 55 i RO5 Precision - Imprecise quantifiers (Avoid) >

¢ Font [ Al Font Size | 12 ‘AAB B I U X Aa- - A A /

The rotor shall turn around the core at a minimum speef of around 70 rmp

Metric: ROS Precision - Imprecise quantifiers
(Avoid) ’

N/A

Edit manual assessment Ready

- > w Create report v c) Reload 5 Recalculate quality m Open object in DOORS =l Save in DOORS o Cancel
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INCOSE RULE SHORT

Characteristic INCOSE
Rule id
Accuracy RO1
RO2

RO3

RO4

ROS

RO6

RO7

RO8
RO9

ii - All rights reserved © The REUSE Comiani 2020

Sentence Structure

Use Active Voice

Subject Verb

Use Defined Terms

Use Definite Articles

Units

Avoid Vague Terms

No Escape Clauses

No Open Ended

TRC-M0010
TRC-MO0O030

TRC-M0040

TRC-MO0050

TRC-MO0060

TRC-MO080
TRC-M0O090
TRC-M0100
TRC-M0110

TRC-M0120

TRC-MO0630
TRC-M0020

TRC-MO0130

TRC-M0140
TRC-MO0150

TRC-M0160

TRC-MO0060

TRC-M0170
TRC-M0175
TRC-MO180
TRC-M0190
TRC-M0200

Tool Metric

Language - Style guide (Enforce)

Passive voice (Avoid).

Passive voice (Avoid). Intelligent passive detection (*1).
Not OK in the action, OK in the condition.

Specific pattern per document to establish the subject from the <system>: "The
<system> shall". So the subject shall be system or a term from the PBS.

Avoid vague verbs (Avoid) type: support, process, handle, track, manage, flag, safe...

Out-of-System Conceptual Model nouns (Avoid)

Out-of-controlled vocabulary nouns (Avoid)

Out-of-controlled vocabulary verbs (Avoid)

Out-of-System Conceptual Model verb (Avoid)

Specific pattern to force the main verb is a controlled action verb: shall + <action>

Define Terms (Avoid Synonyms)

Indefinite articles (Avoid)

Specific pattern to detect when indefinite article "a" or "an" is used wrongly. Control
pattern: a/an + <entity>

Units: Numbers with Measurement Units (Enforce)

Detect inadequate unit for a characteristic

Avoid use of different unit systems for the same characteristic

Avoid vague verbs (Avoid) type: support, process, handle, track, manage, flag, safe...

Avoid vague adjectives (Avoid). Intelligent search (*2)

Avoid Speculative sentences (Avoid)

Avoid vague adverbs (Avoid)

Avoid escape clauses (Avoid)

Avoid open ended (Avoid)

Mapping INCOSE rules with our RQA metrics

Metric type

Parameterized - Pattern matching
Non-parameterized
Parameterized - Pattern matching

Parameterized - Pattern matching
Parameterized - Special Sentences

Non-parameterized
Non-parameterized
Non-parameterized
Non-parameterized
Parameterized - Pattern matching

Non-parameterized
Parameterized - Special Sentences
Parameterized - Pattern matching

Parameterized - Pattern group and pattern

matching
Pattern matching and consistency

Parameterized - Pattern group and pattern

matching
Parameterized - Special Sentences

Parameterized - Special Sentences
Parameterized - Special Sentences
Parameterized - Special Sentences
Parameterized - Special Sentences
Parameterized - Special Sentences
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Mon-ambiguity

Singularity

Completeness

Realism

Uniqueness

Abstraction

Quantifiers

Tolerance

Quantification

Uniformity of

Language

R13
R14

R15

R1&

R17

R18

R19
R20
R21
R24
R2&6
R3O0

R31

R32
R33

R34

R35

R3&

R37

R38
R39

Correct Grammar

Correct Spelling

Correct Punctuation

Logical Condition

Avoid Not

Oblique

Single Sentence

Awvoid Combinators

Avoid Purpose

Awvoid Parentheses

Awvoid Pronouns

Avoid Absolutes

Express Once

Solutionfree

Uniwversals

Value Range

Measurable

Temporal Indefinite

Use Consistent Terms

Define Acronmyms

Avoid Abbreviations

Style Guide

TRC-MO2Z30

TRC-MO240
TRC-MIO250

TRC-MO2Z60

TRC-MOZT0

TRC-MOZB0

TRC-MO290
TRC-MIO300
TRC-MIO310
TRC-MIO320
TRC-MO330

TRC-MO240

TRC-MIO350
TRC-MO360
TRC-MIO3 70
TRC-MIO380
TRC-MIO390
TRC-MOO70
TRC-MIO430

TRC-MO480

TRC-MO420
TRC-MIOS00
TRC-MIO510

TRC-MO520

TRC-MOS30

TRC-MIO525
TRC-MO540
TRC-MIO550

TRC-MOS60

TRC-MOL160

TRC-MOG&30
TRC-MO580
TRC-MIO590
TRC-MOO10

Antipattern list

Incorrect spelling [ Awvoid)

Incorrect Punctuation (Readability) (Avoid)

Incorrect Punctuation {(number of characters between two punctuation symbols)

Set a convention for logical expressions, avoid other forms

MNon-Ambiguity - Avoid Mot (and other negative sentences). Avoid not in every
requirement but certain requirements such as safety requirements

Avoid andfor (Avoid)

Avoid oblique Symbol / (Awvoid)

single Sentence (Enforce). Pattern type "the <system> shall action™

TRC - Text length (paragraphs)

TRC - Text length [words)

MNumber of action verbs

Avoid multiples junction particles

MNumber of <shall>

Combinators (Awvoid)

Avoid purpose (Avoid)

Parenthesis

Completeness - Avoid pronouns (Awvoid)

Avoid absolutes (Avoid)

Overlapping metrics

Solution free (Awvoid)

TRC - Flow sentences (Avoid)

R34 Quantifiers - Ambiguous Universal Keywords (Awoid)

Force the tolerance value for the unit, members of a cluster of units that required
tolerances.

Metric confirms the value for a property which values are in a controlled range are set
inside that range.

Ensure tolerance value are in an adecuate value range

This metric controls the usage of imprecise quantifiers.

Measurable - Avoid non-measurable terms

Avoid temporal indefinite keywords (Avoid). Use pattern to distinguish the use in the
condition

Avoid use of different unit systems for the same characteristic

Use consistent terms {Avoid Synonyms)

Avoid unknown acronyms (Avoid)

Avoid unknown abbreviations (Awvoid)

Style ﬁuide (Enforce)

Mapping INCOSE rules with our RQA metrics

Parameterized - Pattern matching

Mon-parameterized
Mon-parameterized
Mon-parameterized

Parameterized - Cluster
Parameterized - Special Sentences

Parameterized - Special Sentences
Parameterized - Special Sentences
Parameterized - Pattern matching
Mon-parameterized

Mon-parameterized

Parameterized - Cluster - Pattern matching

Parameterized - Pattern matching
Parameterized - Term tag
Parameterized - Cluster
Parameterized - Special Sentences
Parameterized - Cluster
Parameterized - Special Sentences
Parameterized - Special Sentences
Semantic technics and ontologies to find
duplicates terms

Parameterized - Special Sentences
Parameterized - Special Sentences
Parameterized - Cluster
Parameterized - Pattern matching

Parameterized - Pattern matching

Parameterized - Pattern matching
Parameterized - Special Sentences
Parameterized - Cluster

Parameterized - Pattern matching plus cluster

Parameterized - Pattern group and pattern
matching

Mon-parameterized

Mon-parameterized

Mon-parameterized

Parameterized - Pattern matchinﬁ

All rights reserved © The REUSE Company 2020
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Quality Control Project configuration Quality Assurance

E2m B 'S

Madule ent Snapshot  Evolution | Quality  Metrics t Metrics Suggestions
selector t scoreboard | view

Drag a column header here to group by that column

Project Module D g [Text Correctness | Score | Mandato... | Correctness quality date | Consistency
30/05/2019 13:21:07
30/05/2019 13:21:07
30/05/2019 13:21:07
30/05/2019 13:21:08
30/05/2019 13:21:07
30/05/2019 13:21:08

Railway project CoRs CoRs1 The compressor power consumption shall not exceed 25 watts 000
B Railway project CoRs2 The air conditioning system shall have a heater 0.00
BE Railway project CoRs3 The fan shall have a fan blade 0.00
BE Railway project CoRs4 When the doors are closed and the train is stopped, a passenger shall be able to open the doors in less than 1. 0.00
[B] Railway project CoRs172 The number of errors of the compressor in one month shall be (x): (ix > Ofx < 2)/2) 041
[B] Railway project CoRS173 The number of errars of the compressor in one month shall be (: ((x > O)(x < 2)/2) 041
[E] Rsilway project CoRS5 The train shall have TBD doors 0.00 30/05/2019 13:21:08
[B] Railway project CoRsE The fan power consumption shall not exceed 1200 w 0.00 30/05/2019 13:21:08
[E] Railway project CoRsT | + 260 kilograms 083
E Railway project CoRS8 20.00
[E] Railway praject CoRSY Cormectness 230
E Railway project CoRS10 4 (ctothes 0.00
8] Railway project CoRST1 ' 0.00
B Railway project CoRS149 z;"c': 0.00 30/05/2019 13:21:07

0

0

0

0

0

a

a

]

0 30/05/2019 13:21:07
0
]
0
0
0

=@ Railway project CoRS150 0.00 0 30/05/2019 13;

0
0
]
a
]
]
]
]
]
0
0
0
0
0

30/05/2019 13:21:08
30/05/2019 13:21:08
30/05/2019 13:21:08
30/05/2019 13:21:07

E Railway project CoRs12 g;f: ) 0.00 20/05/2019 13:
E Railway project CoRrs14 w : o 0.00 20/05/2019 13:
[E] Railway project CoRS15 Summary: 0.00 30/05/2019 12:21:07
» Avoid conditional mode:“should".
« At least an imperative awsiliary verb is required
(=] Railway project % . * Avoid passive voic 0.00
s » Avoid vague adverbs:"quickly”

[B] Railway project 0.00 30/05/2019 13:21:08
30/05/2019 13:21:08
0.00

E] Railway project 30/05/2019 13:

E] Railway project 0.00 30/05/2019 13:
E] Railway project PR ated, the power control system shall send a “Start energy saving” signal o t 0.00 30/05/2019 13:
=] Railway project The number of errors of the system shall be 0 0.00 30/05/2019 13:
=] Railway project The fan shall have 3 fan blade 0.00

=] Railway project 23 The MTEF of the train shall be 20000 hours 0.00

30/05/2019 13:
30/05/2019 13:
30/05/2019 13:
30/05/2019 13:
30/05/2019 13:21

8] Railway project 2 The air conditioning system shall have a fan 0.00

8] Railway project The train shall have 3 wings 076

E Railway project 26 The air conditioning system shall have 3 accumulators 076
Total objects: 58
Hide non-object || Show rich text format ER Custom report | | B8 Short module quality report ~ | B8 Full module quality report v @ Assess quality v | Author work-product
Connected as ‘jmfuentes’ to 'sirene’ from 'SQL ServerNative’ @ ‘jmfuentes-srf
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Next webinar

> The Financial Cost of Bad Quality Requirements - a Surprising Discovery Using the

COSYSMO Model N
> Dates:
> April | 5th and | 6th CONSTRUCTIVE SYSTEMS ENGINEERING COST MODEL

> Description:

> In this webinar we will run a development project using requirements with high vs. low degree of
requirements understanding and what the economic benefits would be when using the INCOSE guide of
writing requirements “for real” with our state-of-the-art The Systems Engineering Suite, offering you the
tools, processes and skills to properly tackle the daily issues of complex systems.This with the benefits of
increased quality, saved development effort and money.

All rights reserved © The REUSE Company 2020
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José M. Fuentes

jose.fuentes@reusecompany.com
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