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Model Based Engineering Hub - MBEH

« ESA Study split into 2 Phases
* Phase 1: Scoping
— Develop MBEH system architecture
— Define scope of functionality
— Define Interfaces with external Tools
— Analyse Operation (OPS) Processes and data exchanges
— Analyse Reliability, Availability, Maintainability and Safety, (RAMS) Processes and data exchanges

— Specify demonstration scenarios for OPS and RAMS data exchanges

* Phase 2: Development and Demonstration G s P A c E
C U B E

— Implement MBEH as specified in Phase 1
— Develop Space System Ontology (SSO) extension for OPS and RAMS

— Implement demonstration scenarios

SCcopeSET

The Tools Experts
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Semantics of MBEH Conceptual Data Model

Conceptual Data

Data Consumers

isualization « Document generation  Dashboards y Model (ORM) >
Space System
, Ontology (SSO)
Analysis / WorkﬂOWS g J L
Data Analytics _ I Technical Data
= Pr t
- Feasibility How to SpeCIfy L Fu?lccet:is(fngcl)n & L ModeILEcore)
- Trade-off semantics? design 4 L
- Engineering Physical design - ~
metrics / - Verification Physical Data Model
budgets / ) - Production
statistics _ y gEuN - Operation L (SQL Tables)
S Vg
Data Sources Persistence
Editors / Authoring Tools / External Providers (SQL DB)
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MBEH - Architecture

MBSE DST . i,
T Data exploration and editing apps Data products
Tree-based Table-based Diagram-based Wiki /
viewers/editors viewers/editors editors/viewers Notebooks
Form-based Relationship Dashboards Scripting /
viewers/editors matrixes and analytics query lang. )
|
| >y
| ‘:—-\_—L{ Collaboration functions
Spreadsheets/CSV (o2 S, (55 ) J
~ ™
read/write Documents,
Requirements ) L spreadsheets )
management tools import/ g
export synch. generate Custom reports (tables,
Architectural design <:::> Central repositories |::> | charts, traceability etc.)
ol Search index Operations tailoring A
DMIs, DSs, data
Operations tailoring files /
tools h
System configurations
AIV tools h ’
Version history, Consistency
compare & merge checking
Data Models (DMs) and rules
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MBEH — Multiple Domain Data Models Handling

6
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DST A
AlV

MBEH
Domain Data Model m"ﬂ""’ Global System
(DDM) Increment X [<— — —  Domain Model
(in general 550) (GSDM) Version Y
DDM - DST Adapter APl Data Model Mappings GSDM partial population
and export from/to D5Ts
DST B DST C
Requirements System Design

MBEH - Model Based Engineering Hub | MBSE 2022

572 AIRBUS



DEFENCE AND SPACE

MBEH — Data Model Import

ﬂ Model Based Engineering Hub (I X +

e

< C @ localhost:4222/data-models/import/emf o Q » w O &

MBEH

Data Models Import

Data Model Provider

Data Model Name: GSEF
EMF Ecore ‘ |

Data Model Version:
¥SD ‘v‘l.LD |

B coreModel.ecore
[ EngineeringModel.ecore

O GSEF v1.1.0_EGOS-MG
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MBEH — Data Model Exploration

g Madel Based Engineering Hub (1 X +

& C @ localhost:4222/data-models/ba531a57-e0a7-4a09-850b-ac06b3957401 /details/dm-package-details?pa.. @ & % O & i

MBEH

Data Models

v Data Model Increment Details

MName: GSEF
Versian: vi.1.0
Admin

B ecore

Package Details

B3 engineeringmadel MName:

MsUrl:

Pasition:

NsPrefix:

Name f|

core

core

Classes

http://www.esa.int/gsef/core/1.0

: Enums £3 Data types

NsUrl | NsPrefix 1|
http://www.esa.int/gsef/core/qudvy qudv_extModel

httpy//www.esa.int/gsef/core/dataty  datatypes

Q| Global Filter

Position T|
0

1
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MBEH — CSV Data Import 1/3

o - 2

Select Target

Data Set: ‘ CSV Data Set 1

Data Model Increment:  GSEF {v1.1.0)

Type: Requirement

™
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File Format:

Delimiter

File Upload

‘ Comma-separated values (C5V) w ‘
‘Semicolon{;) v ‘
MRD_obfuscated_sxtended.csv 9.231KBE
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MBEH — CSV Data Import 2/3

10
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CSV Column Model Feature
D -

regldentifier
Title )

title
Reguirement

text
Comment

comment

Mapping

Unique

]
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MBEH — CSV Data Import 3/3
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General Configuration

Tagret Data Model:
Target Madel:

Source File:

Configured Mapping

ID:

Title:

Requirement:

Comment:

Topic:

Requirements Specifications:

Report

Created Items:
Requirement
RequirementsSpecification
Topic

Created References:

Updated ltems:

Updated Domain Model Objacts:

Created Attnbutes:

Updated Attributes:

Messages:

GSEF

Requirement

MRD_obfuscated_extended.csv - 9231 bytes

140

-y

280

<

SPACE

C u

B E
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MBEH — EMF Data Import

Data Set Provider Name: EMF Test Data Set Provider
Data Set Provider Description: This is & test EMF data set provider.
e
Data Set Name: EMF Data Set 1
Data Set Description: EMF Data Set 1 description
]

EMF Data Import Resources:

~ [ B> Test data set 1

[ O aliases.gsef

|Z| B components.gsef
M0b definitions.gsef

] B documents.gsef
[ O interfaces.gsef

() O personnel.gsef

[ O processes.gsef

] O requirements.gsef
] D tests.gsef

DB topics.gsef

Data Model Increment:

Select Existing: |GSEF{V1.1.D) X v ‘

[] B GSEFv1.1.0

[ B coreModel.ecore

[+] O EngineeringModel.acore
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MBEH — EMF Data Export

‘ Data Set1 v ‘

Select Root Level Data Model Type:

engineeringmodel:requirements:Requirement v

New Export Directory MName: ‘GSEF_V1,”|,O_DS—1

=+ Create directory

Select Data Export Directory:

[ GSEF_v1.1.0_DS-1

Select Data Model Increment:

v £ GSEF_v1.1.0
O gsef-aaa.ecore.ecore

] gsef_v1.1.0.ecore.ecore

Data File Name: ‘gsef_v'l.'l.(}_ds-”l ‘

Data File Extension: |gsef |
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MBEH — Data Exploration based on Configured Views

- ; Component objects
‘= EMF Data Set 1 [main]

> & RequirementsSpecification
)
@ Interface
P = st |
b4 Wrap Cells & columns selected $ B H .
o Test Global Filter ‘
O Folder <G o
Loaded Items: 5 of 5
O Topic
D 1] Name 1] Description 1] Children Target Interface Lit  Tested By Process Steps. Satisfies
o c . Companent 1.1 o
Lomponen Compaonent 1.2 -
R11
c1a Companent 1.1 Component 1.1.1 =1
R1.11
a1 Component 1.1.1 Rl
“/ i= EMF Data Set 1[main]
1.2 Component 1.2
B RequirementsSpecification
1d cl
R2 5] i
o Component 2 % > Requirements Specification 1
= v
oo Component Name Component 1
a0
82 component 2 Description
@ Interface
bb process m Attachments
 Test
© Folder Component objects
© Topic

Recursive B
Wrap Cells | & columns selected + E ‘bea\ Filter ‘n .

< ¢ >
Loaded Items: 3 of 3

D1l Name Tl Description Tl Children Target Interface L Tested By Process Steps Satisfies
R11
L Component 1.1 Component 1.1.1 5
R1.1.1
cia Component 1.1.1 Rl
R11
a2 Component 1.2

14  22.-24.11.2022 MBEH - Model Based Engineering Hub | MBSE 2022 SPACE AI RBUS
C u B E



DEFENCE AND SPACE

MBEH — Data Versioning in History View

15
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@ Branches Test Project » EMF Data Set 1 > History (main)
= History iev152gggq07clf6ibcpTokrbesa2btu  FIRST LAST
T Tags

n34c95uktBhc@h0u2gp6i77meéj1brdd4m FIRST LAST

ketclm1ujBvp12rr8tqobev3tfk7dded  FIRST LAST

n69vskdt24jb0bmm8rsmki86huukmO25FIRST LAST

ancmfbSvv8krscoOpdnatli2g232gq0t FIRST LAST

g91m8r7ikd086eiTilrivddmg2f51qil5 FIRST LAST

iutm01671070aqv5090clhp9blio3sma3 FIRST LAST

hu6s5290a87q6escSpTgskeaudir76jék  FIRST LAST

2022-10-
27T21:03:19.328

2022-10-
27T18:05:11.555

2022-10-
27T18:05:05.212

2022-10-
27T18:03:58.496

2022-10-
27T18:03:25.126

2022-10-
27T18:03:18.467

2022-10-
27T18:01:41.254

2022-10-
27T18:00:02.3

First commit on main.

Commit after EMF data import

Created data set with id: cf1dfcf0-b66e-41ba-9269-3139599F1535, name: EMF Data Set 1, for

project id: 9a967216-3df8-4c00-b101-bb94ad58c7a0.

Create Project Test Project

Create user 4256¢235-d2ae-4f35-9d34-a81254037fff

Created Data Model Increment with id: ee37f104-78fd-4555-87c9-ea1c8377f094.

Initialize Tables

Initialize data repository

@ Branches Test Project » EMF Data Set 1 > Tags (main)

= History tag_m_1

 Tags

iev152g9g9q07clféibcpTokrbes42btu FIRST LAST FIRST@LAST.com 2022-10-27T19:06:33.441+00:00

tag_m_2 u4Snvnkpvi9ijfajtnpe33trsdsodh9d FIRST LAST FIRST@LAST.com 2022-10-27T19:21:18.022+00:00

MBEH - Model Based Engineering Hub | MBSE 2022

Reset

Reset

Delete

Delete

First baseline after initial data import

Baselined customizations at RS level.

AIRBUS
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MBEH — Data Object Comparison

Select Source Select a Version v ‘ Select Target Select a Version v

Type: 83 Component Type: 88 Component
Path: Component -> Component 1 Path: Component -> Component 1 -> Component 1.1
Source Target
Uid: _WIXVYGi4EeyZISrFOHX2mA Uid: _RtglGidEeyZISrFOHXZmA
Description: _ Description:
Name: Component 1 Name: Component 1.
I: ci Id: cia
References
Line By Line Select Same Tab
ﬁ children ﬁ parent children
Id Id
- _-89)4Gi4EeyZI8rFOHX2ZmA

+ __5bZMGi4EeyZIBrFOHX2mA

+ _GcbMIGiSEeyZISrFOHX2mA
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MBEH — Open Search Interface

" Consistency-check definition

Name: |R.equirements satisfaction |
Description:  (This check identifies GSEF Requirements that are not satisfied by any EngineeringDataltem {i.e. Component, Interface, Process etc).
]
Query: i -
“bool™ {
“must_not": {
Texists™ {
“field": "satisfyingltems"
b
}
' -
! 4
Data Sets: | CsV Data set 1 v |

‘Qtalumnsse\etted ~ | s -

Global Filter ‘
Position: |-| | SIS
Loaded Items: 10 of 131

language: | OPEN_SEARCH Identifier Title Text Comment Type Compliance Status Compli Derived Topics
MRD-DAT-005 Requirement text 1 Data products definition
MRD-DAT-010 Requirement text 2 Data products definition
MRD-DAT-100 Requirement text 11 Data products release requirements
MRD-OPS-240 Requirement text 101 Nominal science operations phase
MRD-OPS-250 Requirement text 102 Nominal science operations phase
MRD-0OPS-260 Requirement text 103 Extended science operations phase
MRD-OPS-270 Requirement text 104 Extended science operations phase
MRD-OPS-280 Requirement text 105 Debris mitigation and d:
MRD-0PS-200 Requirement text 106 Debris and d
MRD-OPS-300 Requirement text 107 Debris and d
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MBEH — Matrix View
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' Matrix definition

Mame:

|REquirErrEms to satisfying Components

Description: |Descr'p:icr

Data Mode! -
Increment:

Types:

Column: | Component

Rows  1-50f5 Raws for
columns:
Columns: 1-5 of 5 Columns for
rows:
[T show all versions
b
- =
- o
: -
% E]
3 S
[ =] =R
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Reference source:

Reference:

10f1
10f1

=

o

=

-

E

&

£

3

[~ ]

nCompmml 1.2

nent 2

nCompo

Scopes (optional - defaults to all items):

Row scope -

Recursive row scope

Column scope -

Recursive column scope

|Glcba Row Filter |

|Glcba Column Filter |

SPACE

L U B E

AIRBUS
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Points of Contact

ESA Contact

 ESA Technical Officer

— Marcel Verhoef (marcel.verhoef@esa.int)
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MBEH Team

Airbus Project Manager

— Colin Borrett (colin.borrett@airbus.com)
Airbus Technical Lead

— Tobias Hoppe (tobias.hoppe@airbus.com)
Space Cube Project Manager ﬁa SPACE

— Todor Stoitsev (t.stoitsev@space-cube.de)

572 AIRBUS



Thank you for your attention
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