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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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Head Quarters:
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International
offices:
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Stockholm
(Sweden)
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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 severahlarge EU research projects
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Smart Connecisd World
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Leveraging Systems
Engineering activities Centric Approach
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Who is using our technology?
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FUSION ¢ e
Energy FOR & SAapF ¥
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Automotive @ RENAULT

Healthcare

Frnk (Pl
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Other industries SIEMENS G\acciona . "ve FELBA—’ ’-:f-(@
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European Land Regisiry Assocation o bIQnCh
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llyes YOUSFI > Sales & Consulting Engineer at The REUSE
Company.

> llyes has experience in Energy Engineering and
Life Cycle Assessment methods in different industrial
sectors such as energy and aeronautics.

> llyes’ main missions are: international sales of our
systems engineering solutions, consulting of our
customers and account management.

> His main interests include knowledge management,
industrial engineering, requirements engineering,
and sustainable engineering processes.
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@ TRC WEBINARS 2020 Why using patterns ?

History of requirement patterns

> First introduced in 1998 : Future Surface Combatant (FSC) Defence Project — UK
> Development of Nature Language Processing (NLP) tools
> Also known as “boilerplates” or “templates”

> Developed first in software engineering and extended to systems engineering (INCOSE patterns

working group)

I | All riihts reserved © The REUSE Comiani 2020 _



@ TRC WEBINARS 2020 Why using patterns

Definition and benefits of requirement 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

[ When } {<Condition>} { <System> ] { Shall } { <Action> } { <Object> } [Time_constraint

Example : When ice is detected, the car shall show an ice icon in less than 0,5 s from its detection

Ii All rights reserved © The REUSE Company 2020 y
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The Ontology for KCSE Vocabul i

Controlled Organizational

O Reasoning and Project Vocabulary for a

common understanding
among stakeholders

A combination of rules,

tasks and groups to infer

information from

valuable assets O 2 SCM/Architectures
Recreate and capture the
system architectures
represented in views and
models. Stablish relationships
among system and system
elements

o LI
6 3 Patterns A

Represent requirements

similarities and enable formal

representation, automatic
\ recognition and aid authors j

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language
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SKB - System Knowledge Base

-

\4
A 4! 05. Reasoning

Requirements quality metrics: knowledge needs

Consistency metrics (most)
Completeness metrics (some)
Correctness metrics (few)

Semantic retrieval capabilities :\ é‘ 04. Formalization
— - L

Writing assistance (RAT) 03. Patterns
Correctness metrics (some)

: : T— — B4y
Improve accuracy of other quality metrics — <
Completeness/Consistency metrics (some)
Semantic retrieval capabilities
Requirements and knowledge elicitation -

— )
Completeness metrics (some) ' m" 02. SCM / architectures
Correctness metrics (few) / N 4
Semantic retrieval capabilities e ’ ‘
01.Vocabulary

e : 4
Writing assistance / N
CCC Metrics (most) } _—
: 4 All rights reserved © The REUSE Company 2020 7 '



@ TRC WEBINARS 2020

Why using patterns ?

Some examples : Dictionary references (acronyms)

() New - RAT

File View Log

— Authoring with pattern '[SOPHIST]: Mon functional/Quality requirement’

|02‘ SOPHIST : Mon-functienal requirements (6] [SOPHIST]: Men functional/Quality requirement

Description:

e EErSmaEsa sl D b G e
ant_antSlzem‘A'A‘BIUU-S-ﬁxXAa B-A-A

The availability of the ECU shall be 400000 Kilo|

-~

Kilometre
Kilamaole
Kilonewdon
Kiloohm
Kilopascal
Kilosecond
Kilosiemens
Kilosievert
Kilotesla

30 terms

[ show numbers
[v/| Show optional terms

Quality requirernents define the qualitative properties of the syster under consideration or of individual functions. These are: changeability, usability, efficiency, functionality,

= Suggest manual assessment Reagy
i | HSaveandclose | v || °Canoe| |

— @ Correctness metrics summary:

Low Quality 1.43

Metric Value
¥ SOPHIST Fundamental rules : Clear ambiguous references

i e REUSE Co
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Why using patterns ?

Some examples : enforcing the tolerance when using measurement units
@ Editing 326f1a8e-a(44-4h85-223d-00fa197ca%0b - RAT - O >
File View Log
— Authoring with pattern 'Physical property’ — & Correctness metrics summary:
| System Physical Requirements (2) Physical property
Description: Use this pattern to provide a value for a specific property of a system or component, ~ Metric ) ot
[Maximum/Minimurm] <Property> of the <5ystem element> shall be NUMBER <Unit» Missing tolerance
i Bw EgeEsqaE=s==iz-3-5 &Nom V] A @ 3 0
¢ Font | Arial ] FontSize [12 [V A'AE B I UU S & X X, Aa-B-A-A
The maximum length of the antenna shall be 12 cm

Metric: Missing tolerance

N/A

Suggest manual assessment Ready

I Save and close

|| ° Cancel |
e REUSE Co
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Some examples :filter the passive voice detection only on selected groups of patterns

(%) Editing 326f1a8e-a044-4b85-823d-00fa197cad0b - RAT - x
File View Log
— Authoring with pattern 'Stakehelder Functional Requirement’ — @ Correctness metrics summary:
‘01 - Systemn Functionality (7) Stakeholder Functional Requirement Low Quality 20.00
~ -
Metric Value

MU Bss EERES s Afmema MA@
¢ Font [ Arial v Fontsze[12 [V A a BB B I Us & X Xaa-F-A-A ¥ Ra4 Uniformity Of Language - Style guide (Enforce) 0
When the ABS is activated, the display shall be shown

Metric: RO2 Precission - Passive voice
(avoid)

N/A

Matching patterns elements: - -
Weight  Pattern name

Example Source [OPT] + NOUN «STAKEHOLDER> | MODAL VERE «MODAL COMPUL!
manager of the vehicle shall be able to accelerate the. Ontology | & «

< >
Suggest manual assessment Reszy
- Other quality elements: .
Correctness  Consistency | Completeness | Similar requirements | Additional attributes | Links | Lessons learned | Quality forums | Requirement original data | Syntactic information | Formal representation | Pattems information |
Metric ) Correctness  Value Summary Mandatory Weight 3 RO2 Precision - TRC - Imperative mode (Enforce)
1 Lol a RO2 Precission - Passive voice (avoid)

o R44 Uniformity Of Language -...  7¢ 0 Requirement's structure should be conferming with an... O 0 @ BESHOWN

" Avoid connectors kA 0 N/A O 1

" Check of possible Values fora g... 7 7 7 0 N/A O 1

+ Pattern group: METRIC - Anti-P... 7 o o 0 N/A O 1

+ Properties measured with the ri.. % o o 0 N/A d 1

+ RO2 Precision - TRC - Condition.., '+ 7 7 0 N/A d 1

" RO2 Precision - TRC - Imperativ... 7 7 7 1 N/A O 1

+ RO5 Precision - Imprecise quant.. 7 7 7 0 N/A O 1

o ROS Precisinn - Imnrecise anant e b e 0N il 1 v

€1>] I Save and close | © cancel |

i e REUSE Co
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Some examples : completeness metrics (property described for all the elements of a system/sub-system)

() Properties coverage metric results - Power consumption allocation metric - m} X

1
A This metric results are obsolete due to changes in the specification. Please recalculate the metric to update the results

Mets

perties Coverage i Filtering |

[~ Properties selected in the metric vs Properties found in the specification:

(©) Properties coverage metric results - Power consumption allocation metric |:| { Properties selected in the metric

‘ roperties selected in the metric not found in the requirements specification Metric Specification
A This metric results are obsolste due to changes in the specification. Please rec|

roperties selected in the metric found in the requirements specification

Metric result | Properties Coverage | Requirements Fillering‘

roperties selected in the metric found in the requirements specification without value
Requirements specification incompleteness

20.00% of the properties selacted in the metric are not covered in the specification IS e 2 gesie e et e e i e

roperties found in the specification without value and not selected in the metric

| All properties found in the specification

H [ Properties selected in the metric not found in the requi specification:
1
g
Drag a column header here to group by that column
Properties Instances i

I\ Properties selected in the metric not found in the requirements specification: 1 (20.00%)
Properties selected in the metric found in the requirements specification without value: 0 (0.00%)
I Properties selected in the metric found in the requirements specification: 4 (80.00%)
Total number of properties selected in the metric: 5

Metric configuration incompleteness
86.21% of the properties found in the specification have not been selected in the metric

Total: 1

|} Configuration |  Praperties Coverage configuration B Create report v Close

I Properties found in the specification but not selected in the metric: 25 (36.21%)
Properties found in the specification without value and not selected in the metric: 0 (0.00%)
Properties found in the specification without value and selected in the metric: 0 (0.00%)

I Properties found in the specification and selected in the metric: 4 (13.79%)
Total number of properties found in the specification: 20

[ ion | |Properties Coverage ¢ ion| | B Create report v Close
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Some examples : Semantic processing of requirements to identify similar requirements in the meaning

targets|shall be detected by the Electromagnetic sensor witha frequency not lower than] 10 units per second

———

t a2 minimum rate of] 10 units per second

StR0168 - Thef

SyR0451 —The Radar shall identify

<Detect>

|dentify
The targets shall be Discover
detected by the Detect

SERO168 < Elgctromagnetlc N Nelg .
with a frequency not <Detect>
lower than 10 units per Value>

second

Find Taxonomy:

System

.Electromagnetic device
..Electromagnetic sensor

...Radar

*l Radar | l Target | l 10 | l Us';ic'::irl;’(?rl |
The Radar shall identify

SyR0451 < hits at a minimum rate 3
of 10 units per second
Target Hit
X [

i e REUSE Co , A




@ TRC WEBINARS 2020 Why using patterns

Some examples : Extraction of requirements following a given pattern and integration into RM tools

> Automatic extraction of requirements from unstructured textual sources

@ iIntegrity”

Gt JIF JF JIF JF JiF . @

== = == ReqlF

All rights reserved © The REUSE Company 2020
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Some examples : Extraction of specific terms using placeholders of a given pattern to feed the ontology

I. Introduction

2 Scope

Bla, bla, bla...

3. Requirements

ROI-The train shall be able to accelerate at a rate
of x

R02-The communication system shall

R03-The power system shall open ...

= Mo e e

TRO5-The power consumption of the power

iﬂﬂy
“
_I M ie REUSE Co“ ‘ I

<Actions>
. Communic
.Accelerate
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Some examples : Knowledge transformation from system requirements to system modeling

Knowledge transformation: WSML 2 =u=

@ Drome subsystem curent 0.7 in /RQS Examples/Sides exampies (Formal module) - DOORS
fle [t Yew |met Lnk Znasis Taple Jook Discussions Authoring yser Sestly RGE2 ChamgeMansgement Hel

83 =a>3 FIPFEEIH evss@
[ e— v e v 4 NI <BT LAY
= Drone steymer ) l =[
= 1 recducten
& 11 Scrpe 2 1 Introduction
= 12 Acrtecare 4 SC”Q
= 121 Drore submyten ‘11
The done symen @ 5 |Adrone subsystem shall be designed to provide services o the owverarching AUV system
The done symen & requested by the Navy to detect enemy ships n the proemiy of the dorder.
The drore symen ¢ 3 | 1.2 Architecture
The done shal hav
Tedee i 3 | 1.2.1 Drone subsystem
5 122Camens 7 |The drome system shall have 2 drone
The caves soud 8 |The drone system shall have a drone control system
The caven soud S |The drone system shall have a drone dock

10 |The drone shall have 2 heat sensor

11 [The drone shall have a camera

2 | 1.2.2 Camera

15 |The camera should be 2 stancard FFDS Camera
15 | The camera should be 2 Migend FFDS Camers

mmus_mmllugumrm-mwumuuwu1

i..:‘:."...

= = ==

heat sensor 101 camers
@ ebocts
Heat sensor Camera

(Smttrrosconers|  Sgpmmtrasicamers

| i REUSE Cor -
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Patterns inside our Systems Engineering Suite (SES)

"

pS

"

"

Some included out-of-the-box database with SES Server installation
Other included in specific SES Libraries (ECSS, EARS, ...
Managed in Knowledge Manager (KM)

Managed by the Knowledge Architect...

... but also requested by Requirements Authors :

d o= Knowledge Manager m v
Terminology Conceptual Medel Formalization Indexing & Retrieval Artifacts System Repository (& Requirements Authoring Tool Plugin for DOORS - u x
— File Suggestions View
eoe sse b7 Q 0 — ———
Sentence Addnew  Complex Add complex  Patterns  Integrity pattern Test Requirements Authoring Tool Plugin for DOORS - -
paiferns pattern  patterns  pattern  suggestions Grougs
Textus! Pattems Pattems Groups Pattems Test 8y The REUSE Company
Search fields for pattem: Authoring with every indexable pattern within the group '02.01 - System Physical Requirements' ¥ Correctness metrics summary:
dentiier. (] Equals to: 0% | O Greaterthan 02| [ Lowerthan: ns 0201 - System Physical Requirements @)~ | | <Select a pattern > - Metric Value
Name: | . . = 2= = ¥ Term tag: VERB 3
4 E3@ 9 & B 1 U A LSS _ ¥ RAT - Style quide 0
Pattem group: | =
When the speed of the car is above 5 mph, the car shall lock the doors
Paitem example:
& Suggest adding 'doors' into the domain
Contains a slot restriction of &) Suggest renaming 'doors' in the domain v
Tex: [ Tem: [] #1  Suggest deleting 'doors’ from the domain
Custer: (0] QA TemTag: [ gest adding 'doors' as part of a new relationship
O |ationshi d tem t strict el Pattern name
e thel (@) Suggestthe whole requirement a5 a new pattem
Pattem: [ 1 Physical property (system el...
103010 System Physical Characteris...
le: W] Enabled: (W] Flag: W] Revised: [W Usedassubpattem: [W] Hasrelationships: (] Has examples: [m] Cut Cirl+X
. Paste Ctrl+v
Batiems Suggest manual assessment Rezay
Identifier Name Example " Weight | Times used as subpattem Enat =
. Other quality elements:
. Links Lessons learned Quality forums Syntactic information Formal representation Pattems information
700 [<System> <Action> <Agent>] the sircraft shall start the fight 1 5 Conrectness Completeness Consistency Terminology usage Similar requirements Additional sttributes
699 [<Stakeholder> <Action <Agent>] the pilot shallfly the aircraft 1110 0 7 Py
I
698 [<Stokeholders] the pict 1101 E = Metric Comrectness  Value Summary Lk al :ccu‘r’rEe;B:E;
695 [<System> <Action=] the aircraft shall fiy 1,100 1 [¢ | ¥ Termtag: VERB 3 Too many verbs & m tag:
704 [Condition] when the road be freeze 250 f [¢ | ¥ F4T-Style quide D The structure of the requirement must follow one of th...
703 [Condition 2] when the car detect accesing 220 1 [ | ¥ Ambiguous sentences 0 N/A v
701 [Condition 1] when the road be freeze 210 1 7 ‘
m“pmm(s) Save and close -

Why using patterns?
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More content on requirements patterns...

> VWebinars focused on patterns definition and application for
requirements quality and authoring

> Quality measuring using patterns :
https://www.reusecompany.com/webinar/requirements-patterns-
for-requirements-quality-analysis-and-requirements-writing

> Analyse documents and capture content to feed the knowledge

base : https://www.reusecompany.com/webinar/capturing-content-
for-your-knowledge-base-with-km-rqa-and-rat

> Quality metrics : Correctness

> Basic level :
https://www.reusecompany.com/webinar/capturing-content-
for-your-knowledge-base-with-km-rga-and-rat

> Advanced level :
https://www.reusecompany.com/webinar/advanced-
requirements-verification-using-parameterized-metrics-in-

rqa
> Quality metrics — Consistency :
https://www.reusecompany.com/webinar/how-to-check-
requirements-consistency-with-rgs-and-ibm-doors

> Quality metric — Completeness :
https://www.reusecompany.com/webinar/checking-requirements-
completeness-with-rga-and-ibm-doors

il All riihts reserved © The REUSE Comiani 2020 ,
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SUPPORT

COMPANY DOWNLOADS

LIBRARIES RESOURCES TRC FORUM WORK WITH US

Webinars

Upcoming Webinars | Past webinars

Getting started with Requirements Quality Assessment

Low requirements quality is one of the main reasons that lsad to unsuccessful projects in any engineering domain. This webinar introduces the tools fo early defect these sources of
problems and provides with a set of basic techniques to overcome them

Boosting Reuse and Quality in the engineering process: revamping Product Lines

We are moving from delivering syslems to delivering services, and thus, knowledge digitalization plays 2 key role in order to improve the way we do engineering for our development
procedures. Therefore, we need lo align the methods and fechniques with the business needs to align all the legacy assets with the required development and manufacturing needs.

Applying Machine Learning Techniques to the Flexible Assessment of Requirements Quality

This webinar is focused on the presentation of a flexible method to assess and improve the quality of requirements that can be easily adapted to different conlexts, projects,
organizations and quality standards, with a high degree of automation.

Burn the Boats -Truly Integrating Requirements and Systems Models

Upon Ianding in Mexico, Conquistador Hemén Cortés famously ordered his men to *bum the boats”. For the same reasons, our journey towards Mode! Based System Engineering
(MBSE) will require the burning of the specification “document boats” used to house and transport the most important arfifacts: i.. the declarations of Stakeholder Nesds and System
Requirements.

Automatic Traceability Discovery for Systems Engineering

Traceability is a core activity vithin the System Development Lifecycle, although a tedious and time-consuming task, especially when the traces involve items coming from different
disciplines and tools

How to write requirements in the Space Industry using a Knowledge Library based on ECSS standards
for the of technical i i il in the space industry following the ECS5-E-ST-10-06C.

Knowledge and Quality management milestones in a SE organization
Ambiguity can jeopardize a project. Lear how to apply Systems Engineering centered on Knowledge and Quality to develop better information!

First steps to improve the quality of your requirements

Requirements are, with no doubts, the main source of re-work in both software and systems intensive projects. This webinar introduces these sources of problems and misunderstanding,
and provides a set of basic tricks and techniques to overcome them

Doing the deal of your lifetime — With the Procurement Quality Suite (PQS)

The REUSE Company uses cookies to ensure you get the best experience on our website Learn more m


https://www.reusecompany.com/webinar/requirements-patterns-for-requirements-quality-analysis-and-requirements-writing
https://www.reusecompany.com/webinar/capturing-content-for-your-knowledge-base-with-km-rqa-and-rat
https://www.reusecompany.com/webinar/capturing-content-for-your-knowledge-base-with-km-rqa-and-rat
https://www.reusecompany.com/webinar/advanced-requirements-verification-using-parameterized-metrics-in-rqa
https://www.reusecompany.com/webinar/how-to-check-requirements-consistency-with-rqs-and-ibm-doors
https://www.reusecompany.com/webinar/checking-requirements-completeness-with-rqa-and-ibm-doors

Implementing the MASTER
patterns inside TRC tools




@ TRC WEBINARS 2020  'mplementing the MASTER patterns inside TRC

tools

Who are the SOPHISTs ? A=t 6

"

Training & consulting firm created in 1996 — today 60 members

"

Specialization in Requirements and Systems Engineering

Co-creator of the IREB Standard

"

> Provider of 100% tool neutral methods and knowledge | (:)
WISSEN
> Wissen-for-free section : free publications of requirements engineering practices e

> MASTER patterns : Requirements patterns to enhance the structuration of requirements documentation

> RE Primer : Overall description of the requirements engineering phase and set of rules (SOPHISTen-

Regelwerk)

ii — All rights reserved © The REUSE Company 2020 _



O TRC WE BI NARS 2020 Implementing the MASTER patterns inside TRC

tools

Who are the SOPHISTs ? arkl=T 6

> Training & ed in 1996 — today 60 members

> Specializati

and Systems Engineering

Requirements
Engineering

il

>  Co-creato d

> Provider o mesomss nethods and knowledge Diesorsten
»A short »Schablonen fir |
> Wissen RE Primer«  >ublications of requirements engineering prac alle Falle
> MASTE :nts patterns to enhance the structuration of ntation
Sopast J SOFmst J
+ RE Primer : Overal aescrlptlon of the requirements engineering phase and set of rules 2!BPHI§I
Regelwerk)

Source : Sophist.de

ii ) All rights reserved © The REUSE Company 2020
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tools

SOPHIST MASTER patterns

SOPHIST g

> Cross-domain patterns to express system requirements :

> Functional requirements

(N N an e ..
> Non-functional requirements

MAGTER'

> With or without introducing a condition to the main sentence of requirements

Die SOPHISTen

»Schablonen fir

> The use of the MASTER patterns enhances : e i
> The structuration of the syntax of requirements e
> The uniformity of sentence structures (linking words in conditions...) e
> The scope of each set of pattern (functional, non-functional,...). httpsillvy.sophist.defileadmini user, upload Bilder_zu_Seiten)

Publikationen/Wissen_for_free/MASTeR_Broschuere_5-

Auflage_Komplett_Lesezeichen_Update_web.pdf
> The scope of conditions (time-related, logical, triggered by an event)

ii 7 All rights reserved © The REUSE Company 2020 _
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tools

SOPHIST MASTER patterns : Functional requirements (FunctionMASTER)

> Objective : write functional requirements

> 3 different cases to express the FunctionMASTER

o

Independent system activity

Provide <actor>

o

User interaction

<System> Should with the ability <Process verb> <object>
to

o

Interface requirement
Be able to

"

The FunctionMASTER also has a detailed version to give more context to the functionality described

i e REUSE Co . -



GTRC WEBI NARS 2020 Implementing the MASTER patterns inside;I(')F;IC;

FunctionMASTER : 3 different paths

o o [<Condition>] gu— Should P.rovide Sectors <Process verb> o <object>
Independent system activity with the ability to

Be able to
Shall
" Provide <actor> .
[<Condition>] g Should with the ability to . <Process verb>

Be able to

> Function started and perform automatically

by the system

User interaction

> The system enables the user to perform a function to achieve a goal. The system relies on the user to perform the

. Shall
function
L. Provide <actor> .
[<Condition>] g Should with the abillty to <Process verb> <object>

Interface requirement

Be able to

> Cases when the system relies on information coming from a third party (other than a user)

All rights reserved © The REUSE Company 2020
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FunctionMASTER : Independent system activity — Implementation inside the TRC Knowledge Manager
0 Name:

[[SOPHIST]: FuncticnalMASTER/Independent system activity]

Description:

The system starts the function automatically and therefore performs it automatically.

This type of requirement is built up with a legal commitment (medal verb shall, should or will) and a process word in the infinitive form.
In this case the process word describes a function automatically performed by the system, where no interaction of the user is expected.

Extracted and translated from : "Die SOPHISTen Schablonen fir alle Fille"
https:/fwww.sophist.de/fileadmin/user_upload/Bilder_zu_5Seiten/Publikaticnen/Wissen_for_free/MASTeR_Broschuere_5-Auflage_Komplett_Lesezeichen_Update_web.pdf

Pattern group(s):
= 01. SOPHIST: Functional Requirements (372)

Example:
» The system shall design postcards

Indexable: Enabled: Weight:

Yes Yes 1,010
Syntax:
) e
o
Should
o
Will

|il| I i” i|iii iiiiiiii % i tI1e REUSE Coiﬂ |-ii I
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FunctionMASTER : User interaction — Implementation inside the TRC Knowledge Manager

0 Mame:

[[SOPHIST): FunctionalMASTER/User interaction]

Description:
MN/A

Pattern group(s):
= 01. SOPHIST: Functional Regquirements (372)

Example:
= The system shall provide the user with the ability to print selected colored photos at the net-work printer.

Indexable: Enabled: Weight:
Yes Yes 1,020

Syntax:

e O - | O s [ o | f o

i e REUSE Co , A
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FunctionMASTER : Interface requirement — Implementation inside the TRC Knowledge Manager
0 MName:

[[SOPHIST]: FunctionalMASTER/Interface requirement]

Description:
Functional MASTER / Interface requirement
Interface requirements comprise all the cases when the system performs a given function relying on information coming from a third party (other than the User), which could be a neighboring or external system.

The supply of information can unpredictedly occuer and in irregular frequency.
These requirements are specified with the phrase "BE ABLE TO"

Pattern group(s):
« 01. SOPHIST: Functional Requirements (372)

Example:

= The system shall be able to register new customers
= The library system shall be able to archive customer data in the database

Indexable: Enabled: Weight:

ez Yes 1,030
Syntax:
C ) e
I
Should
o
Will

i e REUSE Co , A
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SOPHIST MASTER patterns : Non-functional requirements

Y

> Requirements which do not address the system functionality but contain elements with impact on

the addressed functions

> 6 sub-categories of non-functional requirements

_ Addressed content PropertyMASTER |EnvironmentMASTER| ProcessMASTER
X

Q

VE T2 (V1103 (=10 (438 Quialitative property of the system of interest

(performance requirement)

Technological Efficient way to give more accuracy to the scope of Environmental
requirements a system functionality X requirements
Quantity requirement

User interface Focus on the user interface of the system. Details
requirements on the visual, acoustic presentation of the X
functional operations

Requirements for Delivery components : training documents,

other delivery installation software, tools for assembling X
components components, ...

Requirements for Description of the process, that is to say the way

ELA VARl o SR TII = R the system is operated X X
out

Legal-contractual Agreed rights and obligations with regards to the
requirements development and use of the product to be created. X X

: “ All riihts reserved © The REUSE Comiani 2020 |
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SOPHIST MASTER patterns : Non-functional MASTER Templates

[<Condition>] <Characteristic> S Should — [<qua||f.y|ng — <Value>
matter> / expression>,

PropertyMASTER

As long as the system is active the temperature of the system shall be
higher than 5 °c.

ShaII
Be designed in a [<qualifying .
Should way [<Condition>] <Object> Can be operated <characteristic> exp:;els;lec:En: +] E nviron mentMASTE R

W'“ The library computer shall be designed in a way the library system can be operated
at temperatures from -25 °C to + 50 °C.

<Process verb> [+ : :
. <object> [+ <detailed
Should <details on process S . — <Value>
—— definition of object>]

The contractor shall provide at least 60% of the service with its own employees.

<[component of
the +] subject
matter>

[<Cond|t|0n>]

ProcessMASTER

e REUSE Co
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SOPHIST MASTER patterns : PropertyMASTER

B (<qualifying BN . ...
expression>,

0 Name:

matter>
[[SOPHIST]: PropertyMASTER] n7

Description:
N/A

Pattern group(s):
= 01 - SOPHIST (391)

Example:
= The weight of the library system shall be lower than 10 kg

Indexable: = Enabled: | Weight:

Yes Yes 1,100

Syntax:

_IARI'ICI.E «CHARACTERISTIC» PREPOSITION FOR DETERMINER wnocas-||mosnm - «MODAL COMPULSORY» v,amonel-
oo o |

\ i e REUSE Co ‘



matter>
0 Name:

OTRC WEBI NARS 2020 Implementing the MASTER patterns inside;lc')lf)i

SOPHIST MASTER patterns : EnvironmentMASTER

<[component of
the 4] subject

ShaII
, , [<qualifying
< Should ES des\:vgar:,ed na E— [<Condition>] e <Object> Can be operated expression> +]
<Value>

[[SOPHIST]: EnvironmentMASTER] AT
|

Description:

Pattern aimed at describing technical requirements, more specifically requirements related to the environment of the system and the properties of the equipment

Extracted from : Chris Rupp and die SOPHISTen. Schablonen fir alle Falle, SOPHIST GmbH, 2014

Pattern group(s):
= 01 - SOPHIST (391)

Example:

= The system shall be designed in a way the system can be operated at a voltage of 220V +- 10V
Indexable: Enabled: Weighit:

Yes Yes 3,361

Syntax:

B A oo oo | B N B N £ NN B N | -
| o | MODAL VERB

B [smes | | [ owncmenc | [ [ merosmonor | I NN

d H

e REUSE Co
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SOPHIST MASTER patterns : ProcessMASTER

Description:

Patterns aimed at wrniting legal-contractual requirements and reqirements for activities to be camed out.

ShaII
o <Process verb> [+ . -
Name: [<Condition>] Should <details on process ;Zz]:iﬁ;n[z:ggtgti? — <Value>
[[SOPHIST]: ProcessMASTER] verb>] !

W|||

Extracted from : Chris Rupp and die SOPHISTen. Schablonen fiir alle Falle. SOPHIST GmbH, 2014

Pattern group(s):
= 01 - SOPHIST (391)

Example:

= The contractor shall prepare an operating manual for the MP3 player.
= The contractor shall update the risk list weekly.

Indexable: Enabled: Weighit:
Yes Yes 1,300
Syntax:
e B [ | o oo

MODAL VERB

e REUSE Co
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SOPHIST MASTER patterns : Conditional MASTER patterns
.
<S stem> <Object> LO iCMASTER
-< V < g

Thjfjr‘jc'jfﬂf” If the temperature is below -10 °c, ...
If the librarian deletes the database, ...

THE EVENT e
<event>
AS SOON AS <System> EventMASTER
The FUNCTION .

<funct.on> As soon as the event Evacuation happens, ...
::;g;g As soon as the librarian activates the function
>-— Register customer, ...
< TimeMASTER
As long as the smartphone is in the state Low Battery, ...
As long as the customer borrows a book from the library,. ..

e REUSE Co
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SOPHIST MASTER patterns : Example of structure with LogicMASTER

Syntax:

| _3

Syntax:

- <qua|lfylng
object> expression>
- <Sy5tem>
<Process verb>
The FUNCTION

<funct|on>

LogicMASTERI ’
Syntax:

e B v B B

OR

LogicMASTER2

Syntax:

-

ADVERB

«PROCESS VERB»

. i e REUSE Co :
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Concept of knowledge libraries in TRC tools

> A combination of knowledge items,
> of different nature,

> at different levels of abstraction
> Representing (or not) 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
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Knowledge Libraries

NASA

Glossary, patterns and

: =

o = A" \
INCOSE Guide for|

Writing

Requirements
INCOSE EARS ISO 26262 MASTER
Quality rules for the Requirements Glossary, patterns and patterns
rules

requirements

analysis of textual patterns ‘

Knowledge Base

e G

e REUSE Co
J<e




Implementing the MASTER patterns inside TRC

tools

@ TRC WEBINARS 2020

Management of the knowledge base to create the patterns

> Using the SES Knowledge Manager (KM
Knowledge
Repository
(SKR)
(= KNOWLEDGE Manager - & X
- Terminology Conceptual Model Pattemns Formalization Inference Configuration management Extensibility Assets store Settings o i@
eoe eee | Q H
Sentence Add new Complex Add complex Patterns P;ttem Patterns Test
patterns pattern  patterns  pattern  suggestions Groups Integrity
Textual Patterns Patterns Groups Patterns Test Systems Systems
Search fields: Knowledge Base  Assets Store
Mo | Identifier: Attributes: Contains restriction: (SKB) (SAS)
[] Equals to: (W] Enabled [ Text: [ ] Both, cluster and term tag restrictions
Pattem group: Y3 W] Indexable
~ [Greater than: W] Flag O Term: [ Cluster:
Pattern example: W] Revised :
[ Lower than: [W] Used as subpattern =
W) Has RSHPs [ Pattern: [] Term tag:
[W] Has examples 4,
. . .
: Available languages of the Sophist library
Identifier Name Example Weight Times used as subpattern Language Indexable Enabled Flag Revised  Ignore negative
3935 [BedingungsMASTER] Solange sich das Handy im E 7 Deutsch (Deutschland) -
3946 [SOPHISTen-FunktionsMASTER/Selbsttstige Systemakty  Die Wetterstation muss Ter 1,000 0 Deutsch (Deutschland) O ] C
3803 [SOPHISTen-FunktionsMASTER/Selbsttdtige Systemaktiv.  Solange sich das System im 1,001 0 Deutsch {Deutschland) O O C
3947 [SOPHISTen-FunktionsMASTER/Benutzerinterkation/ bec  Das System muss dem Bent 1,005 0 Deutsch {Deutschland) O (] C
et 3936 [SOPHISTen-FunktionsMASTER/Benutzerinterkation] Solange sich das System im 1,006 0 Deutsch (Deutschland) D D I:
3948 [SOPHISTen-FunktionsMASTER/Schnittstellenanforderun  Die Systeme missen fahig s 1010 0 Deutsch {Deutschland) O (] C
3937 [SOPHISTen-FunktionsMASTER/Schnittstellenanforderun  Falls das Gewicht des Syster 1011 0 Deutsch {Deutschland) O O C
3945 [SOPHISTen-ProzessMASTER / bedingungsfrei] Der Auftragnehmer muss ei 1,100 2 Deutsch (Deutschland) O O C
3925 [SOPHISTen-ProzessMASTER] Solange der Benutzer das § 1,101 2 Deutsch (Deutschland) O ] C
3944 [SOPHISTen-EigenschaftsMASTER / bedingungsfrei] Die Erwarmung der System} 1,102 5 Deutsch (Deutschland) O O C
3911 [SOPHISTen-EigenschaftsMASTER] Solange sich das System im 1,103 5 Deutsch (Deutschland) O ] O
3923 [SOPHISTen-UmgebungsMASTER] Das Systemelement des Sys 1,104 1 Deutsch (Deutschland) O O C
3938 [SOPHISTen-nicht funktionale Anforderungen/Qualitstss  Die Zeitdauer far die Ubertr 1,105 0 Deutsch {Deutschland) O (] [ MUMEER + MEASUREMENT UNIT
3941 [SOPHISTen-nicht funktionale Anforderungen/Sonstige | Das Dateiformat des Monat 1,110 0 Deutsch (Deutschland) O O C
3942 [SOPHISTen-nicht funktionale Anforderuncen/Durchzufi  Der Auftrannehmer muss ei 1115 0 Deutsch iDeutschland) 1 I =
1 »

65 patternis)

All rights reserved © The REUSE Company 2020
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Implementation of patterns : using different levels of sub-patterns and semantic clusters

‘u‘ — e — I/\

— Clusters:
0 Name:
[[SOPHIST]: ProcessMASTER] &acms‘s. DOMAIN VIEWPOINTS=
& «Definition=
. . e & -IMPRECISE QUANTIFIERS=
ﬂ Description: 4 P -REQUIREMENTS=
Patterns aimed at writing legal-c » & =ACTION=
S.l.. L ‘ ‘ e
petterns Extracted from : Chris Rupp and « &% <STAKEHOLDER=
& =USER=
Search fi » F «CONSTRAINT=
Pattern group(s): b @R ENTITY:
e = 01 - SOPHIST (391) & <EVENT=
» & «INVALID WORDS» Lufe
Pattern ex{
Example: ‘) «LY Adeverbss
D . PREPOSITION + DETERMINER + <ACTION> N | PREPOSITION OF | 8 _
= The contractor shall prepare ar ' # MODAL | ‘ . | ‘ . | | . ‘ ‘ .
. riegations
» The contractor shall update the & -PARAMETER=
» @ «STANDARD DOCUMENT=
Indexable: Enabled: We & <STATE-
e Yes Yes 1,3( > @ <UNITS» 4
|
Syntax:
- _ «MODAL COMPULSORY= «PROCESS VEREs
MK RB
Syntax: /

/
ARTICLE ADJIECTIVE MUMEBER =ACTOR=

MOUN

== Syntax:

PREPOSITION OF

' y All ri «RANGE {value limitations)s e
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Example of view in KM Pattern wizard : Configuration of paths and optional terms

r.(e Pattern - Syntax - X
o2 Pattern - Syntax - x
Pattern fields:
Pattern fields:
Identifier: Name:
Identifier: Name:

3046 | | SOPHISTen-FunktionsMASTER/Selbsttstige Systemaktivitst / bedi fre
‘ | EnTunEhens Sostiatige Sysiemattviet / Becngungste | 3,946 | | SOPHISTen-FunktionsMASTER/Selbsttatige Systemaktivitat / bedingungsfrei |

Original example: Original example:

‘ Die Wetterstation muss Temperaturinformationen archivieren

[ Die Wetterstation muss Temperaturinformationen archivieren |

Current example: Current example:

‘ Die Wetterstation muss Temperaturinformationen archivieren | Die Wetterstation muss Temperaturinformationen archivieren ‘

Synta Syntas:
+ [System] + «Modalverbs + [Akteur] "k [Objekt] o+ [Prozesswort/OhneZu] o
- - = > -
+ - + - + < - + = +
das shnlich - p— der? neu ? pilot 7 die aktuell 2 spezifiziert abs a den selektiert automatisierung sofort aus dem drucker drucken
Tes Ahnlich System Massen Der Neu Pilot Die Aktuell 2 Spezifiziert ABS Den Selektiert Automatisierung Sofort Aus Dem Drucker Drucken
Z & B Zz o B ng z 0 B Z & B Z 0 L3 zZ 0 =2 zZ o B zZ o &2 Z Z & Z o0 2 3 zZ 0 =2 Z @ 5 Z = 3 & <
[o} [5) o of < = R o [a) o 8 m m m - m mo= m o< m o m < m o mom o m
EOR ES% ER2B 53 £ 3 8BE28 SZ28& SEZ2E&3 cgyg £22 ES£2£ £28 £23 S2szg £EE EER £EEg ggg cS2zg €25 E£2890 3
. = Z§5 = Z & g = 3 - £ g El R 28K 38 B WUE§WU Bl ESZ3 ] WU§§WU RN E
= O = O s 2 45 a 0= o 0o O o= 0 = 23 2 ® 33 2o 2 2o 3 2@ 2 |33 a3 = 2m 3 R ] - |33 R o= EDR3Z Fzgpz2
;;E ;;3 =5 E 2 FZEE z;;% zggﬁ zsgsz 2125 z=§< ;?g z=§< mgg ;P?_;:;,:, ;?25 ;?E?P< ?-"ZE E‘z wggz, azg ;.ﬂg. 3-8
53 5oE = 5E o= 5= 5 E = = 5 = = = = = = - = o) = = =i ] = =
Zz3 Zf= F §g§% REEE B2 EZz E5% 25 zZ5 Z5 E5T 25228 25T 25 R z5 558 25¢ E z 83
Bl Bl = - g<F ] ] :E 3 i = = = E @ : 3§ @ = = : TE E 3 8 £EB
H S 5 Z s El 55-5 55 = X B = 5 = 5 = = = g 5 = = E 25
né ] :;__>,| gD E ] Z g 5 = 3 3 E E] E 3 7 = 3 El = o gE =
E Z E

Show advanced options Show advanced options

e —————————
Show advanced options Show advanced options w advanced options

Provide <actor>
<System> with the ability <Process verb> <object>
to

<System> <Objekt> <Prozesswort>

Be able to
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Authoring with the SOPHIST library

» Using the SES Rich Authoring Tool (RAT) e

Knowledge
Repository
@ New - RAT - X
File View Log
*AW == it Sl ST: Functional Requirements’ i~ @ Correctness metrics summary:
:"7}1. SOPHIST: Functional Requirements (3) 'I\< Select a pattern >
g . M . i Systems Systems
w &m SR o ¥ SOPHIST Fundamental rules : One requirement per senten... 0 KnOWIedge Base Assets Store
£ Font | Arial UU S & X X.Aa-B-A-A ¥ SOPHIST Fundamental rules : One requirement per senten... 0 (SKB) (SAS)
v
-
 Matching patterns elements: I
Weight | Pattern name
[OPT] + f | ARTICLE | NOUN «SYSTEM= | VERB «PROCESS VERB» | DETERMINER | «FUNCTION= | N
ARTICLE | NOUN =SYSTEM: | Will | Provide | [OPT] + NOUN «ACTOR» | With | The | Ability | PREPO
[OPT] + If | ARTICLE | NOUN «SYSTEM= | VERB «PROCESS VERB:» | DETERMINER | <FUNCTION= | N
ARTICLE | NOUN «SYSTEM= | Will | «PROCESS VERB= | [OPT] + DETERMINER | «FUNCTION= | NOUI
[OPT] + If | ARTICLE | NOUN =SYSTEM: | VERB «PROCESS VERB=» | DETERMINER | «FUNCTIONs | N
ARTICLE | NOUN «SYSTEM:= | Will | <PROCESS VERB:= | [OPT] + DETERMINER | «FUNCTION= | NOU
»
< >
Suggest manual assessment Ready
S nd cl G |
(€ [>] Systems Enginesring Suite Server | |kl saveendciose v || @ concel |

The REUSE Company 2020
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Authoring with SOPHIST patterns
> “on the fly” writing assistance to help following the pattern :

(%) New - RAT — x
File View Log
— Authoring with pattern ‘[SOPHIST]: Functional MASTER/Automatic system activity' | — W Correctness metrics surmmary:

|m. SOPHIST: Functional Requirements (3) [SOPHIST]: FunctionalMASTER/Automatic system activity Low Quality 3.33

. R 5 A - Metric Value

: = iz = EE = === =~ - Sqr N 1

s E = == m EEA FE O — T $| erma E' LR o ¥ SOPHIST Fundamental rules : One requirement per senten... 2

: Font |Aria| E| Font Size A A B I UUSSEX X, Aa- - A - A

The g

Server

System
System component

System element

4 terms
[ ] Bhow numbers
[ | Show optional terms

|I ﬁ” i|iiii iiiiiiii % i he REUSE Comiiii iiii |
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Authoring with SOPHIST patterns
> Display of the pattern when moving the pointer of the mouse on the selected pattern to be followed

|01. SOPHIST: Functional Requirements (3) [SOPHIST]: FunctionalMASTER/Automatic system activity v Low Quality 6.67

-

RS T e PO ST PR < NPT Metric Value

o Name: ¥ SOPHIST Fundamental rules : One requirement per senten... 0
[[SOPHISTE: FunctionalMASTER/Automatic systemn activity] 0 ¥ SOPHIST Fundamental rules : One requirement per senten... 0
Description:

The system starts the function automatically and therefore performs it automatically.
This type of requiremnent is built up with a legal commitment (modal verb shall, should or will) and a process word in the infinitive form.,
In this case the process word describes a function autematically perfermed by the system, where no interaction of the user is expected.

Extracted and translated from : "Die SOPHISTen Schablonen fir alle Falle"
https://www.sophist.de/fileadmin/user_upload/Bilder_zu_Seiten/Publikationen/Wissen_for_free/MASTeR_Broschuere_3-Auflage_Komplett_Lesezeichen_Update_web.pdf

Pattern group(s):
= (1. SOPHIST: Functional Requirements (1167)

Example:
» The systemn shall design postcards

Indexable: | Enabled: | Weight:
Yes Yes 1,010

Syntanc:

iconwonstasien| B [Smen ] B [ oo

B [ o voe | I (SR ) et

Properties:
MN/A

Relationships:
M/A







Implementing the SOPHIST RE-Rules

@ TRC WEBINARS 2020

Measuring quality with the SOPHIST library

. ° L
> Using the SES Requirements Quality Analyzer (RQA
g q y y Knowledge
Repository
s [ (SKR)
Project configuration  Qualiy Assurance N
9~
Mogue SSEMRSRUIEmENts o T st Bdlfen  Qumy  Memes tﬁs g!n!x! Metrics Metrics Sugﬁns
selector state scoreboard  view
Modue seector Qualty scoreboars onjects Consistency | Completeness | Knowledge base L{
Drag a column header here to group by that column L
[ O [projec Module [io [8 [ workproduct rame : = Systems Systems
[] SOPHISTen-Eng System Requirements 1 If the temperature of the library is > = 50 * c the library system shall save the database Correctness | Score | Consistency Knowledge Base Assets Store
[J  SOPHISTen-Eng System Requirements 2 The system shall design postcards (SKB) (SAS)
[  SOPHISTen-Eng System Requirements 3 As so0n 25 the smart home system has received the unlock Dear signal the smart home system shall unlock the dosr + %W 0.00
[] SOPHISTen-Eng System Requirements 4 As s00n 25 the event birthday happens the system should display a calendar entry to the user
[]  SOPHISTen-Eng System Requirements 5 The system should provide the user with the ability to organize recipes *h 0.00
[]  SoPHIsTen-Eng System Requirements 5 The document editor shall provide the user with the ability to create new documants
[ soPHISTen-Eng System Requirements 7 The system shall provide the user with the ability to search items. * x * 0.00
[]  SOPHISTen-Eng System Requirements B If the user has entered an appointment., the system shall provide the user with the ability to save the sppointment e 0.00
[] SGPHISTen-Eng System Requirements 9 The smart home system shall be abie to receive the Unlock Door signal
[ soPHISTen-Eng System Requirements 10 The charger of the device shall be designed in a way the system can be operated at temperatures from 10 °c to 50 “c * + 0.00
[]  SOPHISTen-Eng System Requirements 1 The system shall be designed in a way the system can be operated at voltage of 220 Vot +- 10 Volt .
[]  SOPHISTen-Eng System Requirements 12 The system shall be designed in a way that the car+ can be operated at voltage of 230 Volt + * “ 0.00 Q u a I Ity as S e S S m e nt of t h e
[[]  SOPHISTen-Eng System Requirements 13 The heating of the system shall be <= 50" ¢
[]  SOPHISTen-Eng System Requirements 14 The voltage of the accumulator shall be 220 volts +- 5 Volt * y 1 0.00 . . .
[]  SGPHISTen-Eng System Requirements 15 The system shall be designed in a way that the system can be operated at a voltage of 220 V +- 10V
[]  SoPHIsTen-Eng System Requirements 16 The system shall be designed in a way that the system can be aperated with a number of > 100 users surfing simultancously * %K 0.00 re q u I re m e nts u s I ng a— C O nflg u re d
[]  SOPHISTen-Eng System Requirements 17 The design of the website shall be responsive
[]  SOPHISTen-Eng System Requirements 8 The heating of the system components shall be <= 50 °c P 0.00 f I
[]  SoPHIsTen-Eng System Requirements 19 If the user has activated the function accumulate database for the software developers the backup power of the communication system shall be above 70 % s et O r u e S
[] SOPHISTen-Eng System Requirements 20 The time for the manufacturing shall be maximum 50 weeks Ak 0.00
[]  SOPHISTen-Eng System Requirements 21 The fime for the transfer to another Server shall be <= 30 minutes S 0.00
[]  SoPHIsTen-Eng System Requirements 22 The number of users shall be <= 100
[ soPHISTen-Eng System Requirements S The number of printers shall be between 60 and 90 * + 0.00 -
[]  SOPHISTen-Eng System Requirements 24 The training time for a user shall be <= 6 days ReqUIrementS
[]  SQPHISTen-Eng System Requirements 25 The availability of the system shall be greater than 98 % per year * - * 0.00 E . .
[]  SOPHISTen-Eng System Requirements 26 The centractor shall prepare an operating manual for the MP3 player ng'neenng
[]  SOPHISTen-Eng System Requirements 27 The contractor should provide more than 80% of the semvice to the new employees
[]  SGPHISTen-Eng System Requirements 28 The contractor shall update the risk list weekly
[]  SoPHIsTen-Eng System Requirements 20 If the library system does not successfully enable the function Abort stering registration data, the librarian shall loa the local database i
[]  SOPHISTen-Eng System Requirements 30 If the system does not identify the loan item, the system shall create a new item in the database
e < e ——— T — & -
Total objects: 52 RE Primer«

[ Hide non-object || Show rich text format

RMS Repository: 36677@localhost: Project SOPHISTenEng  RMS

§& Custom report | | B Short module quality report v B Full modiule quality report v

[ Assess qualiey ~
‘Connected to ‘SOPHIST English patiems’ at TocalhosfISQLEXPRESS2008

Author work-product
P
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The SOPHIST RE-Rules

> SOPHIST RE-Rules : Sophist 18 rules to enhance requirements documentation and enable
requirements verification

> 3 priority levels

> Implementation into the CCC model of the TRC Systems Engineering Suite RQA (quality metrics)

“ All riihts reserved © The REUSE Comiani 2020
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Resolve nominalizations that are not exactly defined

Prie nd writ | i ith

WOH . | ot et o ey o atice 2 The SOPHIST RE-Rules
Ask wh—-questions about the main verb. 6
Question vague nouns. 12

Requirements with incomplete conditional
structures should be checked and formulated 17
or described by another requirement.

Write one or more requirements for
every implicit assumption not described. 18
; s “ N 7 - +='..
Pru::a»:m Write every requirement in active voice. 1
MEDIUM . < z
Express every process using unambiguous main verbs. Individual requirements
Write exactly one requirement statement for each main 5

verb.

Analyze missing information on the adjective or adverb
which is derived from a process verb and add information 74

if Requirements
if necessary. quality
Formulate adjectives in a way that can be measured or tested. | 8 —
Question the used numerals and quantifiers. 10 — :\ / 7 —
Clarify missing numerals and quantifiers. 11 }
Analyze exceptions to the usual behavior of the system Sets of requirements Sets of requirements
and extend the requirement resp. write an additional 16
L requirement.
Priority [ Dissolve light-verb constructions and )
LOW defitne th; r:quired process, ::;ch represegts the 4
system’s behavior using a “good” main verb. . . . .
rormante seporte eqrenent or or-unctons 5 The implementation of the Sophist RE-Rules into the TRC tools
cts if th ts are independent or needed e : : .
B T ! consists in converting each rule into quantifiable sets of

Replace formulations that describe
possible or impossible situations. 13

metrics in order to create quality assessment baseline.

Remove subordinate clauses that contain 14
irrelevant information for the requirement.

Shorten or eliminate flowery expressions or 15
\phroses that are irrelevant for your requirement.

“All ri e REUSE Co
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Implementation inside RQA : Example of Rule #8 : Formulate adjectives in a way that can be measured or tested

(%) Metrics set baseline configuration: SOPHIST patterns quality assessment

— Name:

Implementing the SOPHIST RE-Rules

Description:

| Special Sentence

- x

| SOPHIST patterns quality assessment

Measures quality of SOPHIST patterns by checking if a requirement matches one of the SOF
Writing Requirements (text length, syntax errars, presence of terms in the ontelogy)

“ adequate
u allowable
Llﬂ ancillary

Lll appropiate

L

i~ Metrics configuration:

Correctness | Consi: y

ubeﬂer

[~ Correctness metrics:

A

K big
LII common

Customizable list of words to be avoided
because they are not measurable of
cannot be tested.

Drag a column header here to group by that column -
9 L L] u customary
Metric Identifier| Custom Metric... | Name Rationale Weight Enabled Correctness type | u easy
o 15,487 15 RO4 Precision - Out-of-controlled vocabul... | This metric calculates the numbe... Non-parameterized "
easy to use
o 15,488 16 RO4 Precision - Out-of-System Conceptua... | This metric calculates the numbe... Non-parameterized u R
effective
o 15,489 41 ROS Precision - Imprecise quantifiers (Avoi... | This metric controls the usage of... Parameterized - Special Sentences
¥ 15,490 56 ROS Precision - Units: Numbers with Meas... | This metric enforces the assignm... Parameterized - Pattern group and pattern matching LI!J efficient
s 15,491 42 ROT Precision - Vague adverbs (Avoid) This metric controls the existenc... Parameterized - Special Sentences Ll_ﬂ expandable
o 15,492 43 RO8 Precision - Vague adjectives (Avoid)  This metric controls the existenc... Parameterized - Special Sentences “ fault tolerant
o 15,494 20 R11 Concision - Superfluous infinitives (Av... | Sometimes a requirement has m... Parameterized - Special Sentences u flexible
o 15,495 6 R13 Non Ambiguity - TRC - Flow sentence... | A requirement must avoid flow s... Parameterized - Special Sentences
v 15,495 10 R13 Non Ambiguity - TRC - Negative sent... | This metric identifies ambiguous.. Parameterized - Special Sentences WY friendly
o 15497 47 _R13 Non Ambiquity - TRC - Speculative se... | This metric identifies amb Parameterized - Special Sentence: v u generic
No. of metrics: 59, Enabled: 6 “ great =
High fideli
||| sigh fideiity
u High speed
= u large
[~ Quality function for selected metric
LII medium-sized
| Range + [ Mandatory | Quality Level | Summary Description M -
nominal
wl 0, 1) Ne * ek
il 11, ) No * Avoid vague adjectives Adjectives qualify entities in some way. Avoid vag... lI!J normal
Lll optimal
LII optimum
u proficient
B8] prompt
Lll quick
|08 rapis
No. of ranges: 2
iLE [-]

H
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SOPHIST RE-Rules vs. TRC metrics mapping

SOPHIST g

Rule Description

Mapping SOPHIST rules with TRC tool metrics

(*1) Thanks to intelligent searches, using pattern matching, our tool can differentiate the section of the requirement where the rule is applied

Metric typ

L R=US=E

hitp-//fwww reusecompany.com

10

11

Medium
Medium

High

Low

Medium

High

Medium

Medium

Medium

Medium

Write every requirement in active voice
Express every process using unambiguous main verbs.

Resolve nominalizations that are not exactly defined and write one
or several new requirements with a “good” main verb for every
nominalization.

Dissolve light-verb constructions and define the required process,
which represents the system’s behaviour using a “good” main verb

‘Write exactly one requirement statement for each main verb

Ask wh-guesticns about the main verb

Analyse missing information on the adjective or adverb which is
derived from a process verb and add information if necessary.

Formulate adjectives in a way that can be measured or tested

Formulate separate requirements for non-functional aspects if
these aspects are independent or needed as a constraint for several
functionalities

Question the used numerals and guantifiers.

Clarify missing numerals and quantifiers.

This metric controls the existence of passive voice.
This metric controls the use of vague verbs in the reguirement statement.

This metric controls the use of compounded actions in the same requirement

statement.

This metric enforces the use of adeguate action verb depending of the target

document. A pattern get the: shall + <action>

‘Write a single, simple, single-thought, affirmative, declarative sentence,
conditioned and gualified by relevant sub-clauses.

This metric calculates if the requirement specification matches any of the
configured set of patterns or pattern groups.
The reguirement matches configured set of patterns

This metric controls the existence of vague adjectives in the requirement
statement. Adjectives gualify entities (Agents) in some way. Avoid vague
adjectives.

The reqguirement matches any of the configured set of patterns

This metric checks the existence of ambiguous Universal keywords in the
requirement statement
Ensure adequate used of quantities and units

hts reserved © The REUSE Com

TRC-M-02
TRC-M-04

TRC-M-33

TRC-M-04

TRC-M-08

TRC-M-33

TRC-M-28

TRC-M-32

TRC-M-34

TRC-M-57

TRC-M-60

TRC-M-14

TRC-M-57

TRC-M-49
TRC-M-60
TRC-M-11

TRC-M-13
TRC-M-12

TRC-M-61

TRC-M-50

Parameterized - Pattern matching
Parameterized - Cluster

Parameterized - Pattern matching

Parameterized - Cluster

Parameterized - Pattern matching

Parameterized - Pattern matching

Parameterized - Pattern matching

Parameterized - Cluster

Parameterized - Pattern matching

Parameterized - Pattern matching

Parameterized - Pattern matching

Parameterized - Special Sentences

Parameterized - Pattern matching

Parameterized - Cluster
Parameterized - Pattern matching
Parameterized - Pattern group and
pattern matching

Passive voice (Avoid). Intelligent passive detection (*1).
Avoid vague verbs for technical documents (Avoid) type: support, process, handle, track, manage, flag, safe...

Write a single sentence that contains a single thought conditioned and qualified by relevant sub-clauses.
Number of <shall>
Avoid vague verbs for technical documents (Avoid) type: support, process, handle, track, manage, flag, safe_.

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

Write a single sentence that contains a single thought conditioned and qualified by relevant sub-clauses.
Number of <shall=

This metric checks that the requirement statement is written following an acceptable, pre-defined sequence of]
clauses, composed in different Requirement Patterns, and grouped in a Patterns Group

Count the number of action verbs (1 : High quality, 2-4 : Medium ; >4 : Low) except when analysing conditions

The presence or combinators in @ requirement usually indicates that multiple requirements should be written_

Too many ¢ must be ided in a requirement out of the conditions. Intelligent detection (*1).

Style guide (Enforce) check if the requirement specdification matches any of the configured set of patterns

Pattern (Enforce) check if the requirement specification matches a spedific pattern

Avoid vague adjectives (Avoid) type: "relevant”, “common”, “generic”, “flexible”, “typical”, “sufficient”,
“adeguate”, “efficient”, “effective” ..

Style guide (Enforce) check if the reguirement specification matches any of the configured set of patterns

Quantifiers - Ambiguous Universal Keywords (Avoid)

Pattern (Enforce) check if the requirement spedification matches a specific pattern

This metric enforces the assignment of Measurement Units or noun gualifications to all numbers in a
requirement statement.

Detect inad te unit for a characteristic

Pattern matching and consistency
Parameterized - Pattern group and
pattern matching

Parameterized - Pattern matching

Parameterized - Pattern matrhineg

any 2020

Avoid use of different unit systems for the same characteristic

Metric based on pattern and parameter. Force the tolerance value for the unit, members of a cluster of units
that required tolerances.
Metric hased on nattern and narameter for Tolerance/Value ranes annlied tn a cluster of units that renuired
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SOPHIST RE-Rules vs. TRC metrics mapping

— Mapping SOPHIST rules with TRC tool metrics L REUS=
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(*1) Thanks to intelligent searches, using pattern matching, our tool can differentiate the section of the requirement where the rule is applied

Priority  Rule Description TRC interpretation / Comments i Metric type Metric description
1 Medium Write every reguirement in active voice This metric controls the existence of passive voice. TRASY-02 Parameterized - Pattern matching Passive voice (Avoid). Intelligent passive detection (*1).
2 Medium Express every process using unambiguous main verbs. This metric controls the use of vague verbs in the reguirement statement. TRC-M-N Parameterized - Cluster Avoid vague verbs for technical documents (Avoid) type: support, process, handle, track, manage, flag, safe...
3 High Resolve nominalizations that are not exactly defined and write one  This metric controls the use of compounded actions in the same requirement TRC-M-33 PaNgmeterized - Pattern matching Write a single sentence that contains a single thought conditioned and qualified by relevant sub-clauses.
or several new requirements with a “good” main verb for every statement. Number of <shalk>
nominalization. TRC-M-04 Pargmneterized - Cluster Avoid vague verbs for technical documents (Avoid) type: support, process, handle, track, manage, flag, safe...
4 Low Dissolve light-verb constructions and define the required process,  This metric enforces the use of adequate action verb depending of the target TRC-M-08 Bframeterized - Pattern matching Spedfic pattern to force the main verb is a controlled action verb: shall + <action>

which represents the system’s behaviour using a “good” main verb  document. A pattern get the: shall + <action>

5 Medium Write exactly one requirement statement for each main verb ‘Write a single, simple, single-thought, affirmative, declarative sentence, RC-M-33 Parameterized - Pattern matching Write a single sentence that contains a single thought conditioned and qualified by relevant sub-clauses.

conditioned and gualified by relevant sub-clauses. Number of <shall>

TRC-M-28 Parameterized - Pattern matching This metric checks that the requirement statement is written following an acceptable, pre-defined sequence of]
clauses, composed in different Requirement Patterns, and grouped in a Patterns Group

TRC-M-32 Parameterized - Cluster Count the number of action verbs (1 : High quality, 2-4 : Medium ; >4 : Low) except when analysing conditions

TRC-M-34 Parameterized - Pattern matching The presence or combinators in @ requirement usually indicates that multiple requirements should be written_

Too many combil must be ided in a requirement out of the conditions. Intelligent detection (*1).
6 High Ask wh-guesticns about the main verb This metric calculates if the requirement specification matches any of the TRC-M-57 Parameterized - Pattern matching Style guide (Enforce) check if the requirement specdification matches any of the configured set of patterns
configured set of patterns or pattern groups.
7 Medium Analyse missing infermation on the adjective or adverb which is The reguirement matches configured set of patterns TRC-M-60 Parameterized - Pattern matching Pattern (Enforce) check if the requirement specification matches a spedific pattern
derived from a process verb and add information if necessary.
8 Medium Formulate adjectives in a way that can be measured or tested This metric controls the existence of vague adjectives in the requirement TRC-M-14 Parameterized - Special Sentences Avoid vague adjectives (Avoid) type: "relevant”, “common”, “generic”, “flexible”, “typical”, “sufficient”,
statement. Adjectives gualify entities (Agents) in some way. Avoid vague “adeguate”, “efficient”, “effective” ..
adjectives.
9 Lowr Formulate separate requirements for non-functional aspects if The reqguirement matches any of the configured set of patterns TRC-M-57 Parameterized - Pattern matching Style guide (Enforce) check if the reguirement specification matches any of the configured set of patterns
these aspects are independent or needed as a constraint for several
functionalities
10 Medium Question the used numerals and quantifiers. This metric checks the existence of ambiguous Universal keywords in the TRC-M-43 Parameterized - Cluster Quantifiers - Ambiguous Universal Keywords (Avoid)
requirement statement TRC-M-60 Parameterized - Pattern matching Pattern (Enforce) check if the requirement spedification matches a specific pattern
11 Medium Clarify missing numerals and quantifiers. Ensure adequate used of quantities and units TRC-M-11 Parameterized - Pattern group and This metric enforces the assignment of Measurement Units or noun gualifications to all numbers in a
pattern matching requirement statement.

TRC-M-13 Pattern matching and consistency Detect inad te unit for a characteristic
TRC-M-12 Parameterized - Pattern groupand ~ Avoid use of different unit systems for the same characteristic
pattern matching
TRC-M-61 Parameterized - Pattern matching Metric based on pattern and parameter. Force the tolerance value for the unit, members of a cluster of units
that required tolerances.
TRO-M-50 Parameterized - Pattern matrhine Metric hased on nattern and narameter for Tolerance/Value ranes annlied tn a cluster of units that renuired

All rights reserved © The REUSE Company 2020
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(*1) Thanks to intelligent searches, using pattern matching, our tool can differentiate the section of the requirement where the rule is applied

TRC interpretation / Comments Metrics

1 Medium Write every reguirement in active voice This metric controls the existence of passive voice.

Metric type Metric description
MSY1-02 Parameterized - Pattern matching Passive voice (Avoid). Intelligent passive detection (*1).

Priority Rule Description TRC interpretation / Comments Metrics Metric type
1 Medium Write every requirement in active voice This metric controls the existence of passive voice. TRC-M-02 Parameterized - Pattern matching
2 Medium Express every process using unambiguous main verbs. This metric controls the use of vague verbs in the reguirement statement. TRC-M-04 Parameterized - Cluster
3 High Resolve nominalizations that are not exactly defined and write one  This metric controls the use of compounded actions in the same requirement TRC-M-33 Parameterized - Pattern matching
or several new requirements with a “good” main verb for every statement.
nominalization. TRC-M-04 Parameterized - Cluster
4 Lowr Dissolve light-verb constructions and define the required process,  This metric enforces the use of adeguate action verb depending of the target TRC-M-08 Parameterized - Pattern matching

which represents the system’s behaviour using a “good” main verb  document. A pattern get the: shall + <action>
5 Medium Write exactly one requirement statement for each main verb Write a single, simple, single-thought, affirmative, declarative sentence, TRC-M-33 Parameterized - Pattern matching
conditioned and qualified by relevant sub-clauses.
TRC-M-28 Parameterized - Pattern matching

TRC-M-32 Parameterized - Cluster

TRC-M-34 Parameterized - Pattern matching

requirement statement TRC-M-60 Parameterized - Pattern matching Pattern (Enforce) check if the requirement spedification matches a specific pattern
11 Medium Clarify missing numerals and quantifiers. Ensure adequate used of quantities and units TRC-M-11 Parameterized - Pattern group and This metric enforces the assignment of Measurement Units or noun gualifications to all numbers in a
pattern matching requirement statement.

TRC-M-13 Pattern matching and consistency Detect inad te unit for a characteristic
TRC-M-12 Parameterized - Pattern groupand ~ Avoid use of different unit systems for the same characteristic
pattern matching
TRC-M-61 Parameterized - Pattern matching Metric based on pattern and parameter. Force the tolerance value for the unit, members of a cluster of units
that required tolerances.
TRO-M-50 Parameterized - Pattern matrhine Metric hased on nattern and narameter for Tolerance/Value ranes annlied tn a cluster of units that renuired

: ii All riihts reserved © The REUSE Comiani 2020 |
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Next webinar
INCOSE Guide for Writing Requirements: Real-Time Quality Assessment of the INCOSE Rules

While other standards just define a number of nice-to-have, but yet very abstract set of quality characteristics,
the INCOSE Guide for Writing Requirements also includes a number of comprehensible,and SMART (specific,
measurable and easy to automatize), set of quality rules for requirements and for requirements documents.

No matter what tool you use to manage your requirements, and from
The REUSE Company offer an easy-to-use library including the quality rules described in the GfWR; allowing both
quality control of your existing documents, and real-time help during the authoring stage of the requirements.VVriting
high-quality requirements has never been so easy.

Dates: —
March 24 and 26 INCOSE

2019 4  ~
~— - A ”_“
o
- A
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https://www.reusecompany.com/rqa-quality-studio
https://www.reusecompany.com/rat-authoring-tools




@ TRC WEBINARS 2020

2
BIYAN
SHUKRIA

ANKSCHEEN

s  YAQHANYELAY =
crcme 8 ™ TASHAKKUR ATU 2

GRACIAS =

ARIGATO:

IR mmng g
SHUKURIA R
GRETHO £y

vt O GOZAIMASHITA &
e EFCHARISTO s -3

: -

JUSPAXA

g [ contact@reusecompany.com ]

62 All rights reserved © The REUSE Company 2020




