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• Background
• Open Frontier 

� Introduction
� Design Drivers
� Concept & Goals

• Presentation of Open Frontier/ESABASE2

• Experiences made
• Current activities 
• Conclusion & Outlook
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• The „ESABASE case”
� Ageing framework

• Cumbersome Handling
• Restricted data models
• Platform dependence
• Undefined or non-existent interfaces to external tools

� Increasing effort to keep tools operational and to 
qualify operators

• Action: 
� Porting of the existing ESABASE/Debris Application to PC platforms

� Usage of Off The Shelf (OTS) tools and Open Source software 

� Usage of Open Interfaces (STEP)

• First Design Trade Off:
� Open Source framework tailored to ESABASE vs Open Source framework open 

also for other tools
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• Some Findings
� capable solvers representing accumulated know-how “locked up” in an outdated framework is 

not an unusual case
� Several highly specialized tools co-exist in the space engineering domain.
� User Community is small � there is no ‘real’ market � drawback for OTS solutions
� Users want to get rid of

• Framework drawbacks 
• Long development cycles

� Users want to keep
• control over their solvers
• a solution supporting their processes
• The capability to tailor details according to their needs

� When talking about improvements, the main invest has to be made into the framework

• What about Open Source?
� “No Go” for solvers but a good alternative for the framework
� requires large user community � problem for individual solutions tailored to small tools
� Requires the provision of open interfaces between the framework and solvers
� Hard to find a business case
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Open Frontier
Introduction

Design Drivers
Concept & Goals

20th European Workshop on Thermal and ECLS Software 4-5 October 2006



152 Presentation of the Open Frontier Framework as a Platform for Space Engineering Tools

eta_max space Richard-Wagner-Str.1, 38106 Braunschweig

page 7
Presentation of the Open Frontier Framework as a Platform for Space Engineering Tools
20th European Thermal & ECLS Software Workshop, 4 – 5 October 2006, ESA/ESTEC, Noordwijk, The Netherlands

����	�����	� �	�
������	�����

• Open Frontier is a framework providing …
� Solutions for standard tasks such as

• Geometry modelling
• User input acquisition
• File handling

� Access to „General Services” such as 
• Orbit Propagation
• Meshing (surface & volume)
• Ray Tracing

� Post processing capabilities
• Charts (2D & 3D)
• Result Mapping to geometry
• File viewing
• Reporting

� Interfaces to external tools via standardised protocols
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Project Explorer
• List of currently open 

projects
• List of available 

project files, organised 
in project directories

Outline
• Structured, generic 

visualisation of 
selected data file

Property Editor
• Generic editing of data 

model content

Editor Area
• Dedicated editors for 

specific purposes
• Geometry editing
• Input acquisition
• Results visualisation
• …
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Hands-On Demo
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Open Frontier


������	�����������	����	�����

20th European Workshop on Thermal and ECLS Software 4-5 October 2006



154 Presentation of the Open Frontier Framework as a Platform for Space Engineering Tools

eta_max space Richard-Wagner-Str.1, 38106 Braunschweig

page 11
Presentation of the Open Frontier Framework as a Platform for Space Engineering Tools
20th European Thermal & ECLS Software Workshop, 4 – 5 October 2006, ESA/ESTEC, Noordwijk, The Netherlands

Open Frontier

Data ModelData Model

GeometryGeometry MissionMission OutputOutput
geometrical data
pointing
kinematics
material information

orbit
time
perturbations

pre-processing
geometrical results
tabular results

General ServicesGeneral Services

AttitudeAttitudeMeshingMeshing Ray tracingRay tracingPositionPosition
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Debris Analysis Tool

Debris EditorDebris Editor

Debris Analysis (Solver)Debris Analysis (Solver)
Debris model
Meteoroid model
Damage/Failure equations
...
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Debris Analysis Tool

Debris EditorDebris Editor

Analysis Tool 1

Editor(s)Editor(s) SolverSolver

Analysis Tool 2

Editor(s)Editor(s) SolverSolver

Debris Analysis (Solver)Debris Analysis (Solver)
Debris model
Meteoroid model
Damage/Failure equations
...
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• ESABASE2 is providing all existing capabilities of ESABASE/Debris plus the 
Open Frontier advantages.

• The registration and distribution process of ESABASE2 was recently started.

• Further information is available at  http://www.esabase2.net
• Fact sheets can be found at the entrance

�������

eta_max space Richard-Wagner-Str.1, 38106 Braunschweig

page 16
Presentation of the Open Frontier Framework as a Platform for Space Engineering Tools
20th European Thermal & ECLS Software Workshop, 4 – 5 October 2006, ESA/ESTEC, Noordwijk, The Netherlands

�����������

• The process of assembling several pieces of existing software together instead of writing 
everything from scratch is comparable to renovating an existing house instead of building 
a new one.

• Sometimes you find surprises where you neither expect nor like them
• Sometime you have to live with compromises

• but
• you get much more for less (money)
• The effort to keep parts up-to-date is smaller, parts are self-preserving

• Licensing
� Due to the lack of an ESA Open Source license (currently subject to discussion in the IPC) the 

idea to distribute the framework as Open Source had to be postponed.

� This affects the marketing strategy of ESABASE2 

� It makes no sense to announce software established under ESA contracts to be distributed as 
„Open Source“ before an ESA Open Source license exists.
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• STEP SPE
� Within 2007, ESABASE2 shall be provided with an STEP SPE interface

• Further Improvement of Geometry Builder Capabilities and Interfaces are to be finished 
in 2007:

� Development of an extended geometry builder/editor and of a GDML interface under ESA 
contract 

� Objectives: 
• Import of CAD geometries via the STEP
• Manipulation of imported geometries
• Generation of geometries
• Export of geometry in GDML format for space radiation analysis with Geant4

• Goals:
� Development of a full engineering framework for Geant4-based space radiation analyses based 

on Open Frontier.
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Conclusions and Outlook
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• Based on Open Source OTS tools the Open Frontier Platform has been created
• Open Frontier provides

� A solution for PC platforms
� An ergonomic framework for user input acquisition and visualisation
� A flexible work flow concept
� A STEP interface (STEP SPE in preparation)

• ESABASE2 (www.esabase2.net) is the first application making use of Open Frontier

• Options for extensions/applications
� Inclusion of solvers from various disciplines � e.g. radiation
� Offers particular advantages due to the fact that different solvers may work on exactly the same 

geometry
� The availability of already available Eclipse plugins provide extensive possibilities for pre- and 

post processing.
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