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Foreword
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including, but not limited to, direct, indirect, special, or consequential damages arising out of, resulting
from, or in any way connected to the use of this Standard, whether or not based upon warranty, business
agreement, tort, or otherwise; whether or not injury was sustained by persons or property or otherwise;
and whether or not loss was sustained from, or arose out of, the results of, the item, or any services that
may be provided by ECSS.
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Change log

ECSS MasterDB CDM

Under construction...

Draft1

The conceptual data model document is still under construction.

This draft is produced for the sole purpose of the October 2018
“call for interest”.

It includes a formal graphical specification of the E-RMS
conceptual model, compliant with the Object Role Modelling
language.

The verbalization of the model under a formal rule based
controlled natural language is currently not present in this draft.
This verbalization will be added at later stage. Meanwhile,
attached to the call for interest data package, the model
verbalization generated by the NORMA software tool is provided
as html pages.
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1
Introduction

The purpose of this document is to specify the conceptual data model of the next generation of the ECSS
digital requirements management system, called E-RMS below.

This conceptual data model (CDM) has been elaborated by the ECSS Master Database Task Force,
involving ESA, National Space Agencies and European Space Industry.

This document complies with the requirements specified in the E-RMS user requirements document
(refer to E-RMS-URD) and further defines the E-RMS information model to implement.

The information modelling methodology used to produce the conceptual data model is a fact based
modelling methodology named “Object Role Modelling” or “ORM”. For detailed information, refer to
http://www.orm.net).

ORM provides the means to capture the semantics to be modelled at conceptual level, making
abstraction of any specific software implementation. Formal transformations exist to transform ORM
conceptual data models in logical and physical data models for use by software solutions such as,
relational, object-oriented or XML databases.

The software tool used to produce the E-RMS conceptual data model is NORMA Pro. NORMA allows
visualizing the conceptual data model by means of ORM diagrams. The ORM diagrams view of the
conceptual data model is formal. NORMA also allows verbalizing the conceptual data model in a
formal, i.e. logic-based, way. The verbalization produced by NORMA uses a controlled natural
language that is a subset of English restricting the English grammar and vocabulary in order to reduce
or eliminate ambiguity and complexity, to enable, for example, reliable automatic semantic analysis.

In this document, the conceptual data model is represented by a set of ORM diagrams' complemented
by the verbalization of the main rules specified in the diagrams.

This full E-RMS information model specification can be found as a NORMA-Pro data repository in
annex.

Within this document, the conventional nomenclature used to specify system requirements using words
such as “shall” to express requirements, “should” to express recommendations, “may” and “need not”

to express permissions has not been followed. Instead, the logic-based modelling capability offered by
ORM and NORMA is used.

! For a summary of the ORM graphical notation, refer to http://www.orm.net/pdf/ORM2GraphicalNotation.pdf



http://www.orm.net/
http://www.orm.net/pdf/ORM2GraphicalNotation.pdf
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2
References

2.1 Applicable documents

E-RMS-SoW
E-RMS-URD
ISO/IEC 9834-8:2014

E-RMS statement of work
E-RMS user requirement document

Information technology — Procedures for the operation of object
identifier registration authorities — Part 8: Generation of universally
unique identifiers (UUIDs) and their use in object identifiers

https://www.iso.org/standard/62795.html

The UUID concept is also specified in ITU-T X.667 (10/2012) : "Information
technology - Procedures for the operation of object identifier registration
authorities: Generation of universally unique identifiers and their use in object
identifiers”, refer to http://www.itu.int/itu-
t/recommendations/rec.aspx?rec=X.667 and freely accessible from
https://www.itu.int/rec/dologin pub.asp?lang=e&id=T-REC-X.667-201210-
II!PDF-E&type=items

It is noted that the ISO or ITU UUID Version 4, i.e. the random-number-
based version as specified in e.g. ITU Clause 15 is applicable.

2.2 Reference documents

ECSS-E-TM-10-23A

E-RMS-Native-ICD
E-RMS-Doors-ICD
E-RMS-ReqIF-ICD

E-RMS-Excel- ICD
E-RMS-Word-ICD
E-RMS-CR-Report-ICD
FAMOUS

FBM

IETF-RFC-3987

Space engineering - Space system data repository

http://www.ecss.nl/hbstms/ecss-e-tm-10-23a-space-system-data-
repository

E-RMS native interface control document

E-RMS from/to DOORS mapping specification

E-RMS from/to OMG requirement interchange format (ReqlF)
mapping specification

E-RMS from/to MS Excel mapping specification
E-RMS from/to MS Word mapping specification
E-RMS change record reporting interface specification

fact based modelling unifying system user specification

http://www.esa.int/Our Activities/Space Engineering Technology/Sha
ping the Future/Semantic Modelling and Semantic Interoperability
- FAMOUS-2

fact based modelling

www.factbasedmodeling.org

Internationalized Resource Identifiers - IRI



https://www.iso.org/standard/62795.html
http://www.itu.int/itu-t/recommendations/rec.aspx?rec=X.667
http://www.itu.int/itu-t/recommendations/rec.aspx?rec=X.667
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-X.667-201210-I!!PDF-E&type=items
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-X.667-201210-I!!PDF-E&type=items
http://www.ecss.nl/hbstms/ecss-e-tm-10-23a-space-system-data-repository
http://www.ecss.nl/hbstms/ecss-e-tm-10-23a-space-system-data-repository
http://www.esa.int/Our_Activities/Space_Engineering_Technology/Shaping_the_Future/Semantic_Modelling_and_Semantic_Interoperability_-_FAMOUS-2
http://www.esa.int/Our_Activities/Space_Engineering_Technology/Shaping_the_Future/Semantic_Modelling_and_Semantic_Interoperability_-_FAMOUS-2
http://www.esa.int/Our_Activities/Space_Engineering_Technology/Shaping_the_Future/Semantic_Modelling_and_Semantic_Interoperability_-_FAMOUS-2
http://www.factbasedmodeling.org/
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NORMA

ORM

https://tools.ietf.org/html/rfc3987

ORM software tool

www.ormsolutions.com

object role modelling

WWWw.orm.net
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3

Abbreviated terms

The following abbreviations apply:

Abbreviation
CDM
DB
ECSS
E-RMS
IRI
SoW
SQL
TF
URD
WG

Meaning

conceptual data model

database

European cooperation for space standardization
ECSS requirements management system
internationalized resource identifier

statement of work

structured query language

task force

user requirements document

working group
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4
E-RMS data model

4.1 Configuration item and structural element, 1

4.1.1 Graphical specification

Configuration Item and its versioning by means of structural elements

{ UniversallyUniqueldentifier | @

... has . given at creation time - . U oo
g [Mext] | [Previous]

L1} directly logically modifies previous- | is directly logically modified by next-

has crastion-

[ ]| ecss_c= )

o

| ConfigurationItemUserIdentifier i StructuralElementUserIdentifier |

e

Figure 4-1 Configuration item and structural elements, 1

4.1.2 Rule based specification

a. Configuration item has universally unique identifier.
1. Each configuration item has exactly one universally unique identifier.

2. For each universally unique identifier, at most one configuration item has that universally unique
identifier.

b. Configuration item has configuration item user identifier.
1. Each configuration item has exactly one configuration item user identifier.

2. For each configuration item user identifier, at most one configuration item has that configuration
item user identifier.

C. Configuration item is, at creation time, represented by structural element.
1. Each configuration item is, at creation time, represented by exactly one structural element.

2. For each structural element, at most one configuration item is, at creation time, represented by
that structural element.

d. Structural element has universally unique identifier given at creation time.
1. Each structural element has exactly one universally unique identifier given at creation time.

2. For each universally unique identifier, at most one structural element has that universally unique
identifier given at creation time.

e. Structural element has creation date.

1. Each structural element has exactly one creation date.
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f.

Structural element has structural element user identifier.

1.
2.

Each structural element has exactly one structural element user identifier.

For each structural element user identifier, at most one structural element has that structural
element user identifier.

Structural element directly logically modifies previous structural element.

1.
2.

Each structural element directly logically modifies at most one previous structural element.

It is possible that some structural element is directly logically modified by more than one next
structural element.

No structural element may cycle back to itself via one or more traversals through structural
element directly logically modifies previous structural element.

If structural element: is directly logically modified by some next structural element; then it is not
true that structural element; is indirectly related to structural element; by repeatedly applying
this fact type.

By nature and by derivation,

*Structural element: is a representation of configuration item if and only if

that configuration item is, at creation time, represented by that structural element;

or that structural element; directly logically modifies some previous structural element; that is a
representation of that configuration item.

1.
2.
3.

Each structural element is a representation of exactly one configuration item.
Each configuration item is represented by some structural element.

It is possible that some configuration item is represented by more than one structural element.

10
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4.2 Configuration item and structural element, 2

4.2.1 Graphical specification

Configuration Item and its versioning by means of structural elements, cont.

There is a need to capture justification for obsolescence. To do later

pampranneas Date |
L S— Ep

=5 obsalescence-

1]
[Next] | [Previous]
[_L_1}| directly logically modifies previous- / is directly logically modified by next-

ConfigurationItem StructuralElement [ ] is released

i

is, &t creation time, representsd by

Figure 4-2 Configuration item and structural element, 2
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4.2.2 Rule based specification

4.3 Structural element release and publication

4.3.1 Graphical specification

StructuralElement

ReleaselustificationType

[ECSS_RSE_ID]

has release-
[RelzazeDatz]

[PuklicationDate]

has publication- &

[ECSS_PSE_ID]

e ———— o o e e e

! StructuralElementUserldentifier |

--------------------------

PublicationJustificationType

Figure 4-3 Structural element release and publication

12
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4.3.2 Rule based specification

4.4 Justification type

4.4.1 Graphical specification

Justification Type

N e e e
| ReleaselustificationTypeCode i

s

ReleaselustificationType

-

e e

The: passible vales inchudz: ReleaselustificationTypeDescription |

DFR - draft for review

I
DIR. - draft in review TTTTTTTTTm T E T E e
DFA - draft for approval
D& - draft in approval

.

PublicationJustificationTypeCode |

M s - - -

PublicationJustificationType

B

PublicationJustificationTypeDescription E

)

Figure 4-4 Justification type

4.4.2 Rule based specification

4.5 Structural element partitioning

4.5.1 Graphical specification

Structural element partitioning

s sEs s ————————

StructuralElement 4l StructuralElementType E

= -

correspands to

Figure 4-5 Structural element partitioning

13
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4.5.2 Rule based specification

46 Context

4.6.1 Graphical specification

e ——————

Context

------------

@ [erdorsar]

Context could be semi-derived, e.g. all SE of type standard should create 3 montext.
We oould also semi-darive the context name e.g. organization name or standard id

Figure 4-6 Context

14



/ E m/ ECSS MasterDB CDM draft 1
11/10/2018

4.6.2 Rule based specification

4.7 Container partitioning

4.7.1 Graphical specification

Container partitioning

Derivation ta complete

{[ContainarType]

g o

&5 --—[ StructuralElementType |

P——— e mmmmmm—————————
-_ r - - ==
o
e -
Document - o A Organization ---.|T|:- acknowledge! i
71 o s
=T " e
Glossary S 4] T T

=

[ DocumentRequirementsDefinition ]

[M,E,Eﬁng ] [ ECSS_Pre-tailoringGuideline ] [ ProductSpecificTailoringFeedback ]

Figure 4-7 Container

4.7.2 Rule based specification

4.8 Document partitioning

4.8.1 Graphical specification

[DooementType]

Figure 4-8 Document

15
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4.8.2 Rule based specification

4.9 Glossary

4.9.1 Graphical specification

Gloszary definition

3 GlossaryEntry

contzins | belongs to
— "Acranym”
L1 ]

corresponds to

contains / belongs to

Figure 4-9 Glossary

4.9.2 Rule based specification

4.10 Record partitioning

4.10.1 Graphical specification
Derivation to complete [RecardType]

o o

_|—i StructuralElementType |
i

Paragraph

~{To acknowledge! i

MinuteOfMeeting

[ ProductSpecificTailoringRecord ]

(PmductﬁpaciﬁcﬂequstFnrDariation ] [ ProductSpecificRequestForWaiver ]

GlossaryEntry

Figure 4-10 Record
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4.10.2 Rule based specification

4.11 Paragraph

4.11.1 Graphical specification

prmmm————————————
& !' StructuralElementType |

. [ParagraphType] N mEmmmmm—————

InformativeParagraph
~ [PersuasiveParagraphType]

Recommendation

Figure 4-11 Paragraph

Requirement

4.11.2 Rule based specification

4.12 Acronym

4.12.1 Graphical specification
J—

- -

"Ararym” f
pm==—
i

Figure 4-12 Acronym
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4.12.2 Rule based specification

4.13 Glossary entry

4.13.1 Graphical specification

ey

ConceptDefinition E

s -

contains | belongs o

"GloszaryEntryNota"

{1
.
% Pasition |
L p———

contains 3 note at

InformativeParagraph

addraszas

|T|‘|E term wsed by the source is retained to avoid inconsistencies e.g. in case of change of term in the glossary entry

Figure 4-13 Glossary entry
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4.13.2 Rule based specification

4.14 Concept

4.14.1 Graphical specification

Concept

provides & definition for & H is scoped by +

GlossaryEntry

Figure 4-14 Concept

B

o
_| ConceptDefinition }

S . s s
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4.14.2 Rule based specification

4.15 Paragraph

4.15.1 Graphical specification

— pommmmmmmmmmam=—.,
4 [ | { ParagraphWording j

R - o

InformativeParagraph

should/should not

Recommendation

- " P —
shallfshall not ImpactDefinition !
- - -

aprovides zltemative mezns of comphiance to .. has .. describing what hapoens if that recommendation is not fulfillad

Figure 4-15 Paragraph
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4.15.2 Rule based specification

4.16 Requirement

4.16.1 Graphical specification

Requirement definition

has [ is of

Paragraph & [} : ParagraphWording j

L%

s

"PersuzsiveParagraphiote” ;E

: {_“}
PersuasiveParagraph I | I ; i Fusil:inn‘I

Conteins & note at

There is a need to verify that the paragraph wording for eg requirements only indude a single sentence, 2 single shall, exc.
These constraints will be defined at later stage,

Figure 4-16 Requirement

21



/ E m/ ECSS MasterDB CDM draft 1
11/10/2018

4.16.2 Rule based specification

4.17 Organization

4.17.1 Graphical specification

— #ommmmmmmm————— ~
:_ | OrganizationName }

R ———

Container Organization

. [OrganizationMame]

Context \ —— 3 I I { tabel

______

jcurrent- correspinds to

is usedin
[OrganizationMame]
) is identified by
IThe cerived fact type "Organization has organ'lzah:::ln name" collects &ll names used by the
organization, including abbreviated names and names previously used.
Figure 4-17 Organization
4.17.2 Rule based specification
4.18 Document
4.18.1 Graphical specification
Document definition
FEmmEmm—_—————— LY
Document DocumentTitle }
n------------’
"DocumentComponent” U

I
| Position |

LTy pp——

cdgtains a chapter at

Chapter

logically contains

Figure 4-18 Document
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4.18.2 Rule based specification

4.19 Chapter

4.19.1 Graphical specification

Chapter definition

— e ——————— -
Chapter 9 1 |} | ChapterTitle i
i —— — i — ﬂ"
has
“ChapterCompanent” _
{1..}

pmm————— .
Position |

L T pp———

Paragraph

Chapter

contains

ECSS Drafting Rules:

- a chapter either contains chapter xor persuasive paragraph xor informative paragraphs

Figure 4-19 Chapter

4.19.2 Rule based specification

4.20 Meeting

4.20.1 Graphical specification
=3

ST ® [ MinuteDfMesting

pomm————————
MeetingTitle
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Figure 4-20 Meeting

4.20.2 Rule based specification

24



