@ TRC WEBINARS 2020

Introduction: Webinar rules

ECSS Drafting Rules

> Webinar rules:

> You’ll be muted all along the Webinar

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

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

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

> The Webinar will be recorded. A link to the recording will be sent to you in few days

All rights reserved © The REUSE Company 2020
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ECSS Drafting Rules

The best way to write standards and other
documents based on the ESA rules
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Introduction to The REUSE Company

WHEN WHO

O I The company was 02 System +
established in Software

1999 Engineers

As a spin-off of a Smart combination
University in between Company
Madrid - Spain staff and R&D

from Academia

03

Introduction to The REUSE Company

&

WHERE

Headquarters:
Madrid (Spain)

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

All rights reserved © The REUSE Company 2020
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WHY

To provide a
knowledge centric
approach to leverage
system engineering
activities in our
customers



G TRC W E BI NARS 2020 Introduction to the speakers

The presenters

José M. 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

Graduated in the INCOSE Institute for Technical Leadership
Member of the board of AEIS — the Spanish chapter of INCOSE
Active contributor to the INCOSE Guide for Writing Requirements

All rights reserved © The REUSE Company 2020
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@ TRC WEBINARS 2020 ECss
What is the ECSS

European Cooperation for Space Standardization (ECSS):

founded in 1996 as an initiative established to develop a
coherent, single set of user-friendly standards for use in all
European space activities, EUROPEAN COOPERATION

thus providing the European space community with an integrated

set of space-specific standards FOR SPACE STANDARDIZATION
o) » \\l\L
AP C 4#7 ¢t esa
( cnes Al
agenzia spaziale CeNTRe NATIoNAL DLR Furopean Space Agency
italiana Netherlands
Space O UK SPACE
- arsronsenter 7/ AGENCY
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G TRC W E B I N A R S 2 O 2 O ECSS-S-ST-00C ECSS-S-ST-00-01C EC SS
What is the ECSS e RS

> Standards, Handbooks and
Technical Memoranda

> Glossary of terms

> 4 technical disciplines

(as of 3 December 2019)

TH=
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ECSS - Drafting Rules

@ TRC WEBINARS 2020

ECSS Drafting rules

ECSS-D-00-01C Rev.1
1 Juty 2020

FUROPEAN COOPERATION

FOR SFACE STANDARDIZATION

ECSS

Drafting rules and template for ECSS
Standards

ECSS Secretariat

ESA-ESTEC

Requirements & Standards Division
Noordwijk, The Netherlands

ECSS-E-ST-10-06C
€ March 2009

FOR SPACE STANDARDIZATION

Space engineering

Technical requirements
specification

ECSS Secretariat

ESA-ESTEC

Requirements & Standards Division
Noordwijk, The Netherlands

ECSS-D-00-02A
1 June 2012

EUROPEAN COOPERATION

#css|

FOR SPACE STANDARDIZATION

ECSS

Drafting rules and template for
ECSS Handbooks

ECSS Secretariat

ESA-ESTEC

Requirements & Standards Division
Noordwijk, The Netherlands




@ TRC WEBINARS 2020 ECSS - Drafting Rules

ECSS Drafting rules for ECSS Standards

ECSS “Standard” defining the requirements to be followed by any ECSS standard documentation :
ECSS-D-00-01C (20 May 2014;rev.| | July 2020)

It is not a standard in itself but was drafted following the rules it is presenting!

The document tackles the following aspects:
d  Terms & definitions

Principles on how to structure and organized the standards

Requirements

O OO0

Annexes (non-verifiable requirements, checklist of terms...)

ECSS

Drafting rules and template for ECSS
Standards

All rights reserved © The REUSE Company 2020




@ TRC WEBINARS 2020 ECSS - Drafting Rules

ECSS Drafting rules for ECSS Standards: examples of rules

Detection of the correct verbal tense
Structure or an individual normative clause/requirement
References:

Invalid external references
References to superseded standards

Incomplete references o
Invalid numbers decimal numbers

Units:
Always in the decimal system

Always following numbers... ECSS

Drafting rules and template for ECSS

Tolerances: ikl b
Proper format
Within the given limits
Vague and non-verifiable e
Subjective clauses L | _i

All rights reserved © The REUSE Company 2020




5.2.3 Characteristics of a requirement

d.

@ TRC WEBINARS 2020 ECSS - Drafting Rules

5.1.3.4 Designation of annexes

ECSS Draftmg rules: SMART parsing a. Annexes shall be designated using capital letters ot the Latin alphabet,
beginning with A, atter the word “Annex”.

b. The character of the annex (normative or informative) shall appear in

parenthesis.

So, how can we detect
non-concise requirements wWe'll need a SMART
while still allowing Parsing tool!
parenthesis to designate
annexes!

Requirements shall be clear, i.e. dratted in such way that can be understood
by an expert who has not participated in the dratting ot the standard.

Requirements shall be unambiguous, i.e. dratted in such a way that can be
interpreted only in one way.

Requirements shall be concise, i.e. formulated in such a way that is not
verbose or bombastic.

NOTE The tollowing is an example of a verbose requirement:
“Under no circumstance, action A shall be pertormed”.
The correct tormulation is:
“Action A shall not be performed”.
In both cases the contractual obligation is exactly the
same, but in the second case the sentence is simpler and

more direct.

All rights reserved © The REUSE Company 2020
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ECSS Drafting rules for ECSS Standards: structure of an ECSS standard

Change log jPreliminary

Table of Contents ] ;

Introduction \\SQCUOI’IS
I Scope
2 Normative references /
3 Terminology and nomenclature Level 0 Clauses e
4 Principles ] cludi =
5 Requirements (ch uding
. Annexes)
Last Clause: Pre-tailoring matrix per product type

and project phase —
Annex A B.. Normative annexes (DRDs) e e
Annex N.... Informative annexes .

Fmal
Bibliography "“':-\_\S ection -

All rights reserved © The REUSE Company 2020
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ECSS Drafting rules of Standards : Logical flow

> Added in revision | of the standard (July 2020) -
Annex E.

>  Defines how and when a new term shall be included
in the glossary.

All rights reserved © The REUSE Coi
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@ TRC WEBINARS 2020 ECSS - Drafting Rules

ECSS Drafting rules for ECSS Handbooks

ECSS “Standard” defining the requirements to be followed by any ECSS handbooks :
ECSS-D-00-02A (I June 2012)
The document tackles the following aspects:

0 Terms & definitions
O Principles for drafting a handbook

O Requirements for drafting handbooks T
The set of drafting rules is a subset of the ones defined for standards Nall
: |
Defines the structure for an ECSS Handbook
Change log ECSS
Table of Contents E Drafting rules and template for
Introduction ECSS Handbooks
1. Scope
2 References
i I1:"elms Flefjllli.TiIOII:‘s al}d abbreviated terms Level 1
irst descriptive section i B
Second descriptive section Sections T
AB Informative annexes TR

All rights reserved © The REUSE Company 2020




@ TRC WEBINARS 2020 ECSS - Drafting Rules

ECSS standard for Technical Requirements specification

ECSS Standard defining the rules to be followed by technical requirements specifications :
ECSS-E-ST-10-06C (6 March 2009)

The document tackles the following aspects:
d  Terms & definitions

Purpose and description of technical requirements specification
Process for establishing technical requirements specification

Technical requirements types

U O0OD0DCO

Requirements for technical requirements specifications.

Space engineering

Technical requirements
specification

S St it
ESA-ESTEC

All rights reserved © The REUSE Company 2020
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ECSS - Drafting Rules

ECSS standard for Technical Requirements specification

> ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009)

8.2.1 Performance

8.2.2 Justification

8.2.3 Configuration management and traceability

8.2.4 Ambiguity

8.2.5 Uniqueness

8.2.6 ldentifiability

8.2.7 Singularity

8.2.8 Completeness

8.2.9 Verification

8.2.10 Tolerance

1L 1COCI VCU @/ |1

1IC INLUOL L OUllpal

Y AZAZAY,

8.3.2 Verbal

form

8.3.3

8.3.1 Format Restrictions

Recommendations for wording
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ECSS standard for Technical Requirements specification

ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009)

Issues:

The definition of the Quality rules in this standard is very abstract

8.24 Ambiguity

a. The technical requirements shall be unambiguous.

8.2.5 Uniqueness

a. Each technical requirement shall be unique.

Space engineering

Technical requirements
specification

Solution:

Mixed with the rules in the INCOSE Guide and other standards for Writing
Requirements

tariat
ESA-ESTEC

All rights reserved © The REUSE Company 2020




@ TRC WEBINARS 2020 ECSS - Drafting Rules

ECSS standard for Technical Requirements specification

> ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009)

REUSE Products v Services v Resources v TRC Forum Support Company v Contact v

How to write requirements in the Space Industry using a Knowledge Library based
on ECSS standards

ECSS-E-ST-10-06C
& March 2003

EUROPEAN COOPERATION

FOR SPACE STANDARDIZATION

Space engineering

Technical requirements
specification

High-quality requirements with SE Suite

ECSS - European Cooperation for Space Standardization— represents a set of standards aiming to gain a common understanding across the space industry in
Europe. ECSS released the ECSS-E-ST-10-06C (6 March 2009) to provide some guidelines for the development of technical requirements specifications. oo Ms:f:;}i‘}'?{é‘c'
__ e Noordwiik, The Netherlands

All rights reserved © The REUSE Company 2020
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OTRC WEBI NARS 2020 Knowledge Libraries
What is a Knowledge Base

Controlled Organizational and
Project Vocabulary for a common
O 5 Reasonin g understanding among
stakeholders
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.
Classifying information by

ke T

03 Patterns

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

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language

All rights reserved © The REUSE Company 2020




GTRC WEBI NARS 2020 Knowledge Libraries
Domain specific {m— mmmmmss) Common English

( A
V
( é\ Voca bulary[ Shuttle ] [Columbia] [Discovery] ([ System ] [ Operate ] [Temperature] [Environment][ Pressure ]
- \ )
v 4 2
“Operation Range “ { i ]
b 4 [Temperature] > 2 [[-2609C,+16009C]) Environment
N J
Architectures - [ System ]
Conceptua| model e [ <Action> ] [Temperature][ Pressure ]
' ’ ¢ Shuttle ]
:
“Greater than (>) “
[Fuselage][ Wing ] Landing gear] [ Columbia ] [ Discovery ] l Operate l
S : %
( )
/ e \ (
t&ﬁ Patterns <System> ][Shall][ <Action> ][At][ «Minimum» ][ <Environment> ][Of][NUMBER][ MEASSSIETMENT]
4 k \_ )
e ( N
’A‘ Formalization The.C.qumbla shall be able to gperate at [ TeipEmiue ] [ 263,15 ][ oC ]
‘ m: L a minimum temperature of 102 K “Greater than (>)" )
4 N
Reasoning If Lower than (<)[ -260°2 I eC ] Or Greater than (>)[+1600f_>I oC ] x

All rights reserved © The REUSE Company 2020 &g‘:—i e Sa



@ TRC WEBINARS 2020
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,

Enabling real interoperability mechanisms and services,

reducing time to elaborate documents, systems and projects.

All rights reserved © The REUSE Company 2020
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ECSS Glossary

He - KNOWLEDGE Manager - & %
- Terminolog Conceptual Model Pattems Formaiization Inference Cenfiguration management Extensioilty Agsets store Settings o @

&) Term suggestions .l @ @ f o . o Rules @ Rules 0
al v e gs | Languages Mult-langusge Toker st
ces - n ur P e
en S a s Tokenization n

ECSS-S-ST-00-01 C - Glossary of B o

Substitutes checker
Search fields:

ry | Term Tags Languages Normalization

N Identifier: Relationship filters: Flags: Advanced filters:
tE I.I11 cto E I. erm:
s Equals to: ] Belongs to domain | | [m] Flag 1
e ax ] Belongs to SCM  Flag 2
Q% Greater than; B Revised

) Is synonym

This document controls the definition of =~ 2 e o x
all common terms used in the European
Cooperation for Space Standardization .=, | =

Term configuration:
Identifier: Name:

57,149 | | jall fire

52553 las AovERE Belongs to Dornain o Ignore accents (diacritics) exception: ﬂ Keep the original format of the term: 0
E C SS S d d S T 'f. P rovens yntactic and semantic configuration: Synonyms SCM Relationships
( ) Standards System.Terms specific @ = | . _
52290 Alert Vers Term tag: Documentation Translations
i I E C S S S d d d f. d ?’:ZE jz: el :gm MNOUN Q x Documentation information:
to a particular tandard are defined : 7= Decumenctin
52556 Alfresco ADVERS Clugtel-{sl: lassification code:
. 52,557 Algebraically ADVERB
in that standard. et = || & cgenea Scope note
:?‘:j ir‘gc,.NmMm\ word :ZRUC:\‘NVMS # <E-30 - Mechanical engineering» stimulus with a probability of functioning equal to or better
saese Alignment NOUN 2 cluster(s) than 0,999 at 95 % confidence level
57,098 Alignment reference frame NOUN : :
52,559 Alike ADVERB Relationship type:
53,138 Alive ADJECTIVE -
52,560 All ADVERE Q x
[ ) [ ] 49,558 All PRONOUN
Provides a consistent way to name : :: e S—
Engish (Uited Kingdom) Q%
and understand all the concepts 2| e —
10,896 term(s)
MN/A ™| | Invariant v

: Rew
ac ross the Industry v*| Changes gender | Changes number

Synchronizes Flag 1: Flag 2: Flag 3: Sources:

Statistics: EC55-E-ST-23-11C Rew1 - 3.2

The system can highlight and link
references to these entries in the ryremsl

TRxDF:

body of the documents

Cancel

(g {— & }— J—)

COMPANY
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@ TRC WEBINARS 2020 ECSS Library

Taxonomy of terms and other relationships

~*

Based on the glossary standard,and a3 . | conmme e x

Patterns Formalization Inference Configuration management Extensibility Assets store Settings

x‘ L d Q [ import L2 Excort ) [ import 6} \61 ‘D
s rt fr Excel A Export .
some other standards .xowe.mm;p;f,, oo Attty @ P B € o B E G
search () Horizontal Import from Excel types - suggestions  leamed
Hierarchical Views Tools Semantic Clusters Relationship Taxonomy Suggestions Dashboard
H H M English (United Kingdorm] @) Show dlasification code []
g ( d igdol v 50|
> Represented as relationships in the =~ === &~ 2o~ E
Q '~ Refresh Term Transiations Synonyms Relationships Properties | | Visual representation Images Advanced
Term configuration:
. > W Fillers _
nowiedage Liprary » @fses Tem [ Spacesegment Tem o
» Inductors
4 @ Microcircuits Clustersl:
Digital C-MOS [general x][Segment x][5-00 - System description x |New.. ©
Linear Switching Regulator Documentation information:
Ry Classification code:
Resistors
N ° RF Passive Scope note:
p rovides means to propagate Temisor Serors oot v sy, lced s o 4 e spce mision st
Thermostats
Transistors
H 4 Wires and Cables
queries in further reuse stages ... |
4 @ Segment

History note:
4 ® Ground segment

° o ° (]
or just for information retrieval
Functional Requirements and Major Elements
Monitaring and Control Segment
Space Segment

Launch Vehicle
Sources:

On-Board Data Handling
ECSS-5-5T-00-01C - 2.3.193

Operability / Autenomy Requirements
Orbit related aspects

Payload

Platform

Reference Operation Scenarios / Observation characteristics

» @ User segment

Breadcrumb

» @ System - ——
>> Space Segment

137 terms in the «Organizationals view

All rights reserved © The REUSE Company 2020
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Cl

~*

ustering the terms of the glossary

Clustering: according to

ECSS Library

H A KNOWLEDGE Manager - & X
- Terminology del Pattems Formalization Inference Configuration management Extensibility Assets store Settings @ 0
. [d » [¥ impert [A Export ) ¥ import Q 2 b
the semantic (nature of e =i
wOrganizationals «PBS» Qther Advanced Clusters Al relationship Relationships Lessens Dashbeard
view~  search  (J Horizontal Import from Excel types = suggestions leamed
. . Hierarchical Vi Tools Semantic Clusters nship Taxonomy Suggestions Dashboard
meaning) of the terms in the -
Cluster: x
.
I I b ra r'y Identifier: 0 |C| kM Code: 0 |Z| Clusters with terms: €, Search
Clusters:
Cluster:
& <CROSS DOMAIN VIEWPOINTS» -
4+ @ ECSS - Disciplines Cluster Include terms included in child relationship
4§« - Space engineerings
& E-10 - System engineering= L=ms
° &' <E-20 - Electrical and optical engineerings Term Term Tag Cluster Relationship type Language
> P rov‘ d es m ean s to ﬁ t & <E-30 - Mechanical engineerings ac ACRONYMS «E-20 - Electrical and optical engineerings < No =Relationship type» > English (United Kit| =
& <E-40 - Software engineering» Accelerated testing NOUN agenerals, «TESTs, «E-20 - Electrical and optical & < No «Relationship types » English (United Kit
& <E-50 - Communications» Acceptance data package NOUN «E-20 - Electrical and optical engineerings < No «Relationship types English (United Kit
t h t t I t d & +£-60 - Control engineerings Accaptance test NOUN agenerals, «TEST, «E-20 - Electrical and optical & < No =Relationship type» > English (United Kit
e ex u a p a e rn S an & <E-70 - Ground systems and operations= ++ACS ACRONYMS «E-20 - Electrical and optical engineerings < No «Relationship types > English (United Kit
4 4 «M - Space project managements Actuator NOUN agenerals, «E-20 - Electrical and optical engineeri < No sRelationship types > English (United Kit
° ' =M-10 - Project panning and implementations Actuator electronics NOUN agenerals, <E-20 - Electrical and optical engineeri < No cRelationship types > English (United Kit
h e I au t h o rs wh I I e t h e & <M-40 - Configuration and i Actuators group NOUN sgenerals, «E-20 - Electrical and optical engineeri < No «Relationship types > English (United Kit
p & <-60 - Cost and schedule management ++ADP ACRONYMS «E-20 - Electrical and cptical engineerings < No «Relationship types > English (United Kit
& <M-70 - Integrated logistic supports Ajr mass 0 NOUN <E-20 - Electrical and optical engineerings < No «Relationship types > English (United Ki
M M & <M-80 - Risk management= All-fire current NOUN =generals, <E-20 - Electrical and optical engineari < No «Relationship type» > English (Unitad Kit
w rlte re q u I re m e n ts o r 4 @ «Q - Space product assurances Alternating current NOUN «E-20 - Electrical and optical engineerings < No «Relationship types > English (United Kit
#2010 - Product assurance managements Aluminium equivalent thickness NOUN generals, «E-20 - Electrical and optical engineeri < No «Relationship types > English (United Kit
& <Q-20 - Quality assurances AM ACRONYMS «E-20 - Electrical and optical enginesring= < No =Relationship type» > English (United Kit
t h e r t e s of text u al & <0-30 - Dependability> ++AMD ACRONYMS «E-20 - Electrical and optical engineerings < No =Relationship type» > English (United Kit
o y p & <0-10 - Safety» Ambient level NOUN agenerals, «E-20 - Electrical and optical engineeri < No «Relationship types » English (United Kit
#'+Q-60 - EEE componentss Ambient pressure thermal cycling NOUN «E-20 - Electrical and optical engineerings < No aRelationship types English (United Kit
& +Q-70 - Materials, mechanical parts and processess American wire gauge NOUN «E-20 - Electrical and optical enginesring < No =Relationship type» > English (United Kit
as s ets & <030 - Software product assurances Amplitude modulation NOUN «E-20 - Electrical and optical engineerings < No «Relationship types > English (United Kit
4 @ S - System descriptions Antenna factor NOUN agenerals, «E-20 - Electrical and optical engineeri < No sRelationship types > English (United Kit
& 5-00 - System descriptions Antenna farm NOUN generals, <E-20 - Electrical and optical enginesri < No Relationship type > English (United Kit
4 4 U - Space sustainabilitys Antenna port NOUN =generals, <E-20 - Electrical and optical engineari < No «Relationship type» » English (United Kit
& <U-10 - Space debris» antenna RF chain NOUN agenerals, «E-20 - Electrical and optical engineeri < No «Relationship types » English (United Kit
& 5U-20 - Planetary protection= Antenna support structure NOUN agenerals, «E-20 - Electrical and optical engineeri < No «Relationship types > English (United Ki
v @ <ECSSa Anti-reflection coating NOUN «E-20 - Electrical and optical enginesring < No =Relationship type» > English (United Kit
& METRIC R6 - Units - Speed British Imperial System UNIT» H+ABTC ACRONYMS «E-20 - Electrical and cptical engineerings < No «Relationship types > English (United Kit
& METRIC nits - Speed Intemational System UNITs ¢ ARC ACRONYMS. «E-20 - Electrical and optical engineerings < No «Relationship types English (United Kit
+ 4 “REQUIREMENTS RELATEDs Array antenna NOUN =generals, <E-20 - Electrical and optical enginesri < No Relationship type» > English (United Kir| -
» @ <REQUIREMENTS» ~I| | 384 termis)

256 clusters

s

\sesa
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Taxonomy of types of requirements

> ECSS-E-ST-10-06C —Technical
requirements specification (6 March
2 0 0 9) H v_en:'nclcg:.u Conceptual Model Pattems Formalization Irfelil:lz\.VLEDGE:]a:i;a.gI:tr'Un management Extensibility Assets store Settings - @& xo

> This Standard provides an overview of the S oo e o, B 0 @

patterns  pattern patterns pattern suggesticns Groups Ir egrity

purposes and positions of the technical I
requirements specification, defines the

Name: ‘ & Search

. . . Patterns groups: -
different types of requirements, and defines ——
Identifier MName Minimurn global weight | |dentifier Mame
M h T d M 140 METRIC R19 - Singularity: Singular Functional Requirement 1000 "ee 995 [Functional reguirement]
req u I re m e nts O n t e S a-n o n Its 143 METRIC R13 - NonAmbiguity - CorrectGrammar 930 e 998 [Functional requirement (2 objects]]
. 144 ECSS5 - 02 Functional requirements 10200
req u I re m e nts . 145 ECSS - 03 Missien requirements MiA
146 ECSS - 04 Interface requirements 10400
. . . . 147 ECSS - 05 Environmental requirements 10520
> This Standard is applicable to all types of e ECSS-08 pertonsecurenens
148 ECSS - 07 Human factor reguirements N/&
I I d I d 150 ECSS - 08 Integrated logistics support requirements 10880
Space SyStems’ a’ Pro UCt e ements’ a’n 151 ECSS - 09 Physical requirements 10910
. 152 ECSS - 10 Product assurance (PA) induced requirements 11090
153 ECS5 - 11 Configuration requirements 11180
projects.
154 ECS5 - 12 Design requirements 11290
155 ECSS - 13 Verification requirements 11330
156 ECSS - 00 General patterns 9000

2 pattern|s)

24 patterns group(s)

> Provides a reference during the
requirements authoring phase

TH=
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Requirements patterns

ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009)

This Standard provides an overview of the purposes and positions of the technical requirements

specification, defines the different types of requirements, and defines requirements on the TS and on its
requirements.

This Standard is applicable to all types of space systems, all product elements, and projects.

Provide a reference during the requirements authoring phase
Allows an automatic parsing of textual and unstructured documents
Some specific patterns allow:

Automatic extraction of properties: consistency checking
Automatic generation of models: SysML, ORM (Object Role Modeling)...

TH=
Al rights reserved © The REUSE Company 2020 e S a @ =R=US=
| |

COMPANY
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Requirements patterns

ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009):
Example of requirement pattern: Interface requirement
<Entity> <Modal> <Communication/VERB> <Entity> <Operation_VERB> <Entity>

Requirements related to the interconnection or relationship characteristics between the product
and other items.

NOTE | This includes different types of interfaces (e.g. physical, thermal, electrical, and protocol).

Example:“The product shall dialogue with the ground segment using telemetry”

All rights reserved © The REUSE Company 2020
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Requirements patterns

ECSS-E-ST-10-06C -Technical requirements specification (6 March 2009):

Example of requirement pattern: Interface requirement

Pattern - Syntax - O >

Pattern fields:
Identifier: Mame:

-~
992 | | Interface requirement{ | -t

Criginal example:
the product shall dialogue with the product use the product
Current example:

the product shall dialogue with the product use the product ) .

Syntax:
+ [Entity] [Modal block] + «Communication= + PREPOSITION <Operations [Entity] +
— VERE — VERB

+ + - - + + +
+

[Entity]

t+
"+
t+
"+

+

the product shall dialogue with the product use the product
The Product Shall Dialogue With The Product Use The Product
= o g = o0 = Z =< = &8 T = T &8 < = o = o 9 =50 &2 2 = T 8 = = =] = o & =
SZ 5 £33 38 Z 2208 5358 3 S Z A S8 £32 38 53583 g 5 £2 38
= z £ g B -] g =3 B® Zoc 2 = z =g @9 Z 2R B z 5 9 2
=] = = 2 g = > 0 8 B = O 3 = 2 O = = ® 2 g = > O 3 = = 2 g =
m 5 m = - > B - - = m T & m 5 = = > @ 5 =
i 5l Faa ] n £ F o = g = =] e e = 5 » £ g m = 5
Z = = ) EI=. = = = Z = @ =
5§35 z§°¢ £882 e 8L 2582 2§35 z§+¢ g8 5 257
E ] = £EE £E¢g B B & B £E 1 =
= = 2 = £ 3 = £ 3 = = [t = = = =2
= m = Z 0 m ER-l = = m = £ 0O Lee =
S 3 E = B = = = = =
=2 o = i o i = =
= = =
Z ¥ 4 Z
= = =

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

Finish Cancel

Nt — --{=
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Quality Control Workbook configuration
m] |. I E A, Recalculate dictionaries 4
A Settings
Metrics set ] Special  Ontology Ontology Whitelist Blacklist Imported  Generate quality Import quality
baselines magnitudes sentences  nouns verbs Manager  Manager certificates ificate certificate
Quality Assurance Knowledge Management Spelichecker Manager
Metrics set baselines:
Identifier Name ¥ | Desa
176 Technical requirements specification - ECS5-E-5T-10-06C C58
172 Drafting rules and template for ECSS Standards - ECS5-D-00-01C CSS
181 Drafting rules and template for ECSS Handbooks - ECSS-D-00-024

RQA

ription

-E-ST-10-06C - & Mar 2009
-0-00-01C - 01 Jul 2020
ECSS-D-00-02A - 07 Jun 2012

ECSS Library

- & X
o @

MName:

Metrics configuration:

Correctness metrics:

25,655
25,656
25,657
25,906
25,636
25,652

Metrics set baselines: 3

No. of metrics: 16, Enabled: 16

v/| [Enabled] = ‘Checked"

Metric Identifi... | Custom Metric...

Correctness | Consistency | Completeness

Drag a column header here to group by that column

Name

4.2.1.1 Verbal te...
4.2.1.2 Verbal f...

5.1.2 Avoidance...
5.1.2 Avoidance...
54.2 Invalid ref...
5.4.2 Reference...

Drafting rules and template for ECSS Handbooks - ECS5-D-00-024

Raticnale

The preferred v...
The preferred v...
A handbook sh...
A handbook sh...
Every reference...

Many requirem...

Weight

Metrics set baseline configuration: Drafting rules and template for ECS5 Handbooks - EC55-D-00-024

Description:

EC55-D-00-02A - 01 Jun 2012

The present drafting rules sets the actual layout and specifies the requirements for drafting ECSS

handbaoaoks.

It is applicable to all EC55 handbooks and their drafts, from WG drafts to publication.

Enabled T | Carrectness type

|

Parameterized - Cluster
Parameterized - Cluster
Parameterized - Cluster
Parameterized - Pattern matching
Parameterized - Cluster

Parameterized - Special Sentences

Authoring pattern groups: 49

Pattern grou...

i 266

290
291

Name

ECSS - 00 General p...
ECSS - 02 Functiona...

ECSS - 03 Mission r...
ECSS - 04 Interface...

ECSS - 05 Environm...

ECSS - 06 Operatio...

ECSS - 07 Human fa...

ECSS - 08 Integrate...
ECSS - 09 Physical r...

No. of Pattern Groups: 13

E.)

Cancel
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Related use cases: the SES Suite

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

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

Completeness) IBM
— > RQA V&V Studio: to setup, check and manage
@E" % infegrity” the quality of a requirements specification
Systems > Rich Authoring Tool (RAT): to assist authors
@ infegrity Ry while they are creating or editing requirements
e qu > Knowledge Manager (KM): to manage
X ETEA"CE"TE“ knowledge around a requirements specification:
®=2 Capella dictionaries, glossaries, concept maps, knowledge
m | | y — - models, ontologies, patterns...
e SRS gl e Mo .. A === ; TRACEABILITY Studio: to link together all
nowiledge base ssets Store . o .
QK@) (SAS) the different types of artifacts managed with the

MATLAB
_ M rest of the tools
"E'V.ETTUD'D ) e TEelRE) \ \\“\

o ﬂgj Al rights reserved © The REUSE Company 2020 \ 3 e S a
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Related use cases

ECSS related use cases
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Main conclusions

A knowledge base has been created, covering the 5 layers of the ontology

This library is already available at:

https://www.reusecompany.com/ecss-knowledge-library

The SES Suite covers all the use cases described
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Next steps: analyse the structure of the document

The structure of the document could be analysed:

Change log (Preliminary
Table of Contents .

L sections
Introduction
Scope
References

Terms, definitions and abbreviated terms
First descriptive section
Second descriptive section

Level 1
Sections

h ods b 1o bt

A B.. Informative annexes

pENDlNG N

This might include:

Detection normative beyond level 5, of hanging and superfluous clauses

Detection of footnotes

Normative annexes shall precede any other annex, followed by informative annexes
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Next steps: analyse other contents of the document

IDs of the requirements:
The ID is well-formed
The ID is unique

Notes

Captions
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Next steps: full implementation of Annex E - Flow

START
SELECT
TERK

. Ty
From the current terminology G

TERM — NORMATIVE

suggestion mechanism.. | | .

Q
»
L4

Q
»
L4

... to a full implementation

ERTO ADOPT ADAFT

El
DEFIMNITION DEFINITION DEFINITION DEFINITION
n3i N3z n 3.2 in

l Yes

No
1— Definition DK

Yes

Is the term used ina
requirement {normative

use)?

Is the term defined in the
Oxford English Dictionary?

15 the term dafined in the
ECSS Glossary?

Is the term defined in
anether ECS5 document?

Is the term defined in
another SDO document?

Main conclusions

ENDIN N
e

, Qma




Live demo

Home Insert Draw Design Layout References Mailings Review View Help RAT Grammarly Acrobat P Search 14 Share 2 Comments

@ 00

Test Change  Log About Help
license SES Server us

RAT plugin for MS Word

Navigation

As part of the risk management process implemented on the project, the
h‘ . - system engineering function shall report the requirement impacts on the
rch document -
Tisk.

Headings Pages Results NOTE ECSS-M-ST-80 Annex E describes the risk reporting

= - process
4 Figure 4-2: System engineering sub-functions inter-...
5211 General
522 Requirement traceability
4523 Requirement engineering process
5231 Technical requirements specifications
5232 Req o
5233 Requirement( () New - RAT plugin for MS Word
5234
5235 Requirement
5236 Requirements RAT plugin for MS Word
5237 Requirements

.E, irements verification methods

file Suggestions View Log

8y The REUSE Company
5238 Requirements

5239 Requirements Authoring with pattern ‘Functional requirement’ Correctness metrics summary:
53,1 System analysis
4532 System emvironme| || E°55 - 02 Functional requirements Functional requiremer
533 Trade-off anal B B <
53.4 Analysis methal

4 541 Design
54.1.1 General The system engineering function shall track r

iz
=

Font | Arial v Fontsize[12 V| AAE B T

5413 Design meth Reliabillty
54.1.4 Design files Risk
4 542 Configuration Regarding
542.1 Configuratio Round
5422 Configuration
5423 G
55 General
552 Product verificatiol Weight | Pattern name
5.6.1 Management of 5 Suggest manual assessment
562 Planning
563 Engineering data b Save and close O Cancel
564 Interface control " P g
565 Coordinate systems and units - [User needs” are expressed in the Mission

4terms

Show numbers
Matching patterns elements: /| Show optional terms,

Statement d ent .
566 Technical budgets and margin policy = o

frmr : In some contexts this activity is called

Page 101122 25369words [  English (United Kingdom) . Focus 1009
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Next webinar

EARS - Easy Approach to Requirements Syntax: a practical approach

System requirements are usually written in unconstrained natural language (NL), which is inherently
imprecise. Often, requirements authors are not trained in how to write requirements. During system
development, requirements problems propagate to lower levels.This creates unnecessary volatility and risk,
impacting programme schedule and cost.

The Easy Approach to Requirements Syntax (EARS) is a mechanism to gently constrain NL requirements.The
EARS patterns provide a lightweight, structured guidance that enable authors to write high quality textual
requirements. EARS reduces or even eliminates common problems found in NL requirements.

This webinar will give an overview of the key concepts of EARS and provide examples of EARS requirements.

The practical block will show how the RAT — Authoring Tools has implemented the EARS patterns, making it
possible to integrate in any Requirements Management System

Dates:
20th and 22" October 2020

TH=
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Next webinar -

Kom igang med hogkvalitativ kravgranskning for effektivare projektarbete

Krav med lag kvalitet en av de framsta orsakerna som leder till misslyckade projekt och studier visar pa
att sa mycket som 5% av ett projekts totala kostnad har harledas till undermalig eller konstant
foranderlig kravbild. Oklara och tvetydiga krav, motstridiga krav eller

inkonsekventa kravspecifikationer ar bara nagra exempel pa de dussintals fel som ar mycket vanliga i
alla projekt.

Detta webinar introducerar verktyg for att tidigt upptacka dessa problemkallor och visar pa en
uppsattning grundlaggande tekniker for att overvinna dem och enkelt skriva krav med hog kvalitet.
Alla dessa grundlaggande aspekter av kravkvalitet tacks med en standardinstallation av verktygen

och .Du kan ga fran en kravbild med en massa felaktigheter till
en komplett kravbild med fa overlapp, motstridigheter eller rena felaktigheter pa mycket
kort tid och med minimal arbetsinsats. Det basta av allt ar kanske anda att du sedan kan aterbruka
din kunskap och slipper darmed gora om dina misstag i efterfoljande projekt.

Dates:
October, |13t 2020

TH=
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Contact information

4 )

R=EUSE

- J

José M. Fuentes

jose.fuentes@reusecompany.com

+34 912 17 25 96

@ReuseCompany

https://www.linkedin.com/in/josemiguelfuentes/
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