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TeePee4Space

A practical application of Information Sharing 
in Extended Enterprise to the space industry
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2 Private research foundation

supported by the French government

System Engineering 

Center of Competence

Digital continuity New approaches

Natural and smart interfaces

AI assistants

…

Teepee is an Enhanced Engineering 

Platform for the Extended Enterprise

MOISE project

TeePee4Space : demonstration of the 

usage of TeePee on a space use case

- Part 1 (MBSE2021) : mass budget

- Part 2 : power consumption budget

EasyMOD project

Save the date : 24/11 - 14h50

Towards Views Extraction to Ease 

Concurrent Review of Systems 

Engineering Models

https://extranet.irt-saintexupery.com/Extranet/Projets/MOISE/Documents%20partages/00%20-%20Equipe%20Projet/Collaborative%20Platform/Communications/Media/planches_PPT_pour_video-J4etJ5.pptx
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TeePee Basics
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Information sharing in Extended Enterprisep
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4 • Extended Enterprise : An ecosystem 

constituted of a system integrator and 

several suppliers, which may also 

subcontract with other suppliers

• Problem to be solved : the companies

decision management process needs to 

be fed by federated SE data coming from

their own data warehouse and from their

direct and indirect partners

• Challenges :

• Build a shared vocabulary

• Specify the collaboration in the extended

enterprise

• Control data exposure

• Ensure the consistency of the exposed data

TeePee value proposition : to build the digital continuity for Systems Engineering artifacts

within an Extended Enterprise for analysis purposes, by tackling heterogeneity of methods

and tools, as well as confidentiality of data
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Heterogeneity management – viewpoins, pivot meta-
model, allocation/satisfaction links
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5 • Pivot meta-models are defined for each

viewpoint analyis

• Each company defines a mapping between its

modelling tool and the pivot meta-model 

• Allocation/satisfaction

Space segment 

(spacecraft)

Service 

module

Payload

module

Component 1
Component 

n

Module 2Module 1

LSI 

responsability

Payload

supplier 

responsability

…

LSI model 

perimeter

Payload supplier 

model perimeter

…

Payload

module

Allocation / 

Satisfaction 

links

Pivot meta-model

Translation
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TeePee architecturep
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ConnectorModeler Core GUIModel

Admin UI

EE Conf

• Same architecture for each company in the EE

• Each part which is not an UI is seen as a 
« microservice » with its REST-like API

• The models storage is distributed : each stakeholder
has the hand on his data, which he can choose to 
expose or not
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Power consumption

budget analysis

Methodology and use case
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Power consumption viewpointp
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Satellite

Platform Payload

Platform 

Item 1

Platform 

Item 2
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Power consumption viewpointp
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Satellite

Platform Payload

Platform 

Item 1

Platform 

Item 2

-Satellite mode 1

-Satellite mode 2

-Payload mode 1

-Payload mode 2
-Platform mode 1

-Platform mode 2

-Platform item 1 mode 1

-Platform item 1 mode 2

No modes and 

no power 

consumption

for Platform 

item 2
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Satellite

Platform Payload

Platform 

Item 1

Platform 

Item 2

Platform 

item 1 mode

Power 

consumption

1 10W

2 20W

Payload

mode

Power 

consumption

1 30W

2 20W
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Power consumption viewpointp
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Satellite
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Platform 
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Platform 
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Satellite 

mode

Platform 

mode

Payload

mode

1 1 2

2 2 1

Platform 

mode

Platform 

item 1 mode

1 1

2 1 - 2

Platform 

item 1 mode

Power 
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Modes mapping

Modes mapping

Payload
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Power 
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Power consumption viewpointp
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Satellite

Platform Payload

Platform 

Item 1

Platform 
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Satellite 

mode
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mode

Payload

mode

1 1 2

2 2 1
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mode

Platform 

item 1 mode

1 1

2 1 - 2

Platform 

item 1 mode
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1 10W
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Modes mapping

Modes mapping

Payload

mode

Power 

consumption

1 30W

2 20W

Satellite 

mode

Power 

consumption

1 10+20 =40W

2 20+30=50W
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Space use casep
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…

ESA model 

perimeter

LSI model 

perimeter Payload supplier 

model perimeter

…



1
0

/1
1

/2
0

2
2

© IRT Saint Exupéry • All rights reserved • Confidential and proprietary document

Experimentation – models in their native toolsp
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Experimentation – models in their native toolsp
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Experimentation – models in their native toolsp
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Mode name Mode id Physical component owner power consumption parent mode id

ON el.1_elm.ON el.1 0

OFF el.1_elm.OFF el.1 0

Standby el.1_elm.Standby el.1 0

OFF el.1_ss.STRUCTURE_eq.1_pm.2 el.1_ss.STRUCTURE_eq.1 0 el.1_elm.OFF

ON el.1_ss.STRUCTURE_eq.1_pm.1 el.1_ss.STRUCTURE_eq.1 50 el.1_elm.ON,el.1_elm.Standby

OFF el.1_ss.STRUCTURE_eq.2_pm.2 el.1_ss.STRUCTURE_eq.2 0 el.1_elm.OFF

ON el.1_ss.STRUCTURE_eq.2_pm.1 el.1_ss.STRUCTURE_eq.2 20 el.1_elm.ON,el.1_elm.Standby
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Experimentation – Power consumption viewpoint resultsp
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Conclusion
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Achievements

• Development of a connector for COMET

• Creation of a new viewpoint

• Development of the « closing the loop » 

capability

• Validation on a use case representative of 

an Extended Enterprise in the space

industry

Perspectives

• Ontology definition (OSMOSE,…), used

as pivot meta-models

• Integration of TeePee with EasyMOD 

(see presentation on Thursday, 2:50pm) 

for the review of unified aggregated

models

• Develop partnerships with tool vendors

• Pursue the research on Extended 

Enterprise and develop new capabilities

for TeePee (continuous integration, 

trade-offs during bidding phase, use for 

digital twin)  building of a new IRT 

project in progress

The project terminated in 

February 2022
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Thank you

for your attention

Contact : 

systems-engineering@irt-saintexupery.com


