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Abstract

ESATAP is a post processing tool for large sets of thermal result data in STEP-TAS/STEP-NRF datasets.
ESATAP 1.0.2 was presented at the last workshop.
Since last year feedback and requests of users have been taken into account to make the new version
more robust and user friendly.
ESATAP 2.0.0 will be released end of 2009 and will provide:

• A Wizard mode to guide the user step by step while processing a task.

• New plot component allowing faster and easier analysis of min-max temperatures on single or
multiple cases.

• A check mode simulating and validating processes (tasks) before launching the real execution.

• Enhanced performance for handling large datasets (enhanced loading and merging capabilities).
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Status

ESATAP: GOAL

A Post-Processing Tool for
Thermal Analysis Data using the

STEP-TAS Data Exchange Standard

A modular post-processing tool which:
 Efficiently processing of large sets of data generated by a 

thermal solver (in STEP-TAS format)
 Easy creation of complex tasks for thermal data handling
(heat flow inspection between groups, min/max, reporting, etc.)
 Repeating the same task with other inputs in a simple and 

controlled way
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Status

ESATAP: History

ESATAP v1.0.1:
 Good generic flexible design, programmable (scripting language)
 All data in memory  => size limitation
 Good software engineering 
 User interface more dedicated to expert users
 Not yet ready for end-user and slow due to ASCII STEP-TAS

ESATAP v1.0.2:
 Focus on consolidating the underlying infrastructure before 

resolving user issues.
 Much faster due to advanced HDF5 STEP-TAS implementation
 All data in HDF5 database => no size limitation
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Status

ESATAP: Current

ESATAP v2.0.0:
 Will be more user friendly for thermal end users.
 Will provide increased performances.
 Will provide more controls while using tasks, avoiding failures on 

wrong user inputs.
 To de detailed in a moment …
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Status

ESATAP: ESA approach to M&D

 Owned and supported by ESA as a standard tool for 
users in the European thermal community

 Maintained and supported by DOREA on behalf of ESA
 Documented, tested and validated
 User support, training, exercises, video's
 Web site www.esatap.com
 Available to users for free (within ESA Member States)
 Further improve normal user friendliness
 Enable interfaces from various tools if requested
 Stay tuned, more to come ...
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Evolution

 ESATAP 2.0 will contain:
 A “Task Wizard” allowing users to interactively run a 

defined task outside of ESATAP, getting rid of managing 
controls in components

 New plot components with better rendering and new 
capabilities.

 A checking mode, allowing users to validate consistency of 
all component controls before running a task.

 A direct link with THERMISOL (EADS Astrium) via 
optimized STEP-TAS/NRF HDF5. 

 Performances have been enhanced to increase speed 
of model loading and datasets merging

ESATAP 2.0.0 — Status and evolution of developments dedicated to thermal end users 213

23rd European Workshop on Thermal and ECLS Software 6–7 October 2009



23rd European Workshop on Thermal & ECLS Software ESA/ESTEC, 06-07 October 2009 

The Task Wizard (1)

 ESATAP 2.0 allows to define a simple GUI for a 
dedicated task
 The GUI asks for the common controls to be defined by a 

user.
 No need to run ESATAP (developer mode) to use and 

configure the task
 The user is guided trough the Task configuration until the 

end of the process.

Step 1 Step 2 .. n
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The Task Wizard (2)

 ESATAP 2.0 task wizard GUI can be easily 
customized:
 ESATAP provides a GUI component that can be added 

within the task as a calculation component.
 Data and controls to be selected are defined in an XML 

file.
 Layout is configured via standard XSL templates.
 Main controls selection such as dataset, nodes, group of 

nodes, time steps, intervals and quantities are provided in 
this release.

 Conclusion:
 Each task can be fully customized in order to be reused in 

different configuration and cases.
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The Task Wizard (3)

 Example of a task wizard on an industrial case.

If clicking on the picture above does not run the movie then try opening the file
‘movies/ESATAP-video.html’ manually.
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New plot components

 ESATAP 2.0 will contain:
 An alternative solution to gnuplot for plot components 

based on Matplotlib.
 New plot components

 Specified in cooperation with Dutchspace
 Plot a quantity with upper/lower limits and margins (redesigned)
 Plot a quantity with upper/lower limits for multiple cases (new)

 Some predefined tasks and templates have been 
implemented to prepare the whole process:

 Importing limits and margins from CSV files
 Merging datasets
 Plotting tasks
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Importing specifications from CSV files

Time [s],Type,ID,T_lower_bound [K],T_upper_bound [K]
ALL,Node,WIV/11010,293.14,318.14
ALL,Node,WIV/11020,268.14,323.14
ALL,Node,WIV/11030,233.14,343.14
ALL,Node,WIV/11040,233.14,343.14
ALL,Node,WIV/11050,293.14,318.14
ALL,Node,WIV/11060,253.14,333.14
ALL,Node,WIV/11070,248.14,343.14

. . .

Limits.csvLimits.csv

Time [s],Type,ID,T_lower_margin [K],T_upper_margin [K],
ALL,Node,WIV/11010,-10,10,
ALL,Node,WIV/11020,-10,10,
ALL,Node,WIV/11030,-10,10,
ALL,Node,WIV/11040,-10,10,
ALL,Node,WIV/11050,-10,10,
ALL,Node,WIV/11060,-10,10,

. . .

margins.csvmargins.csv

Specifications are created using the importFile component
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Plot Margins

 From a dataset containing limits and margins 
specifications and a result datacube, creates the 
following plot.
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Plot Multicases

 From a dataset containing limits and margins 
specifications and a result datacubes from different 
cases, creates the following plot.

ESATAP 2.0.0 — Status and evolution of developments dedicated to thermal end users 217

23rd European Workshop on Thermal and ECLS Software 6–7 October 2009



23rd European Workshop on Thermal & ECLS Software ESA/ESTEC, 06-07 October 2009 

The new component checker

 A component checker available in ESATAP 2.0.0
 Objectives:

 Interactively informs users of syntax errors in controls
 Performs a simulation of Tasks checking controls 

consistency.
 Benefits:

 With the checker, tasks controls are fully validated 
before executing the run

 Avoid crash in later component calls during long runs. The 
checker avoids spending uselessly time running bad 
defined tasks
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Control syntax checking

 Controls defined in user interface are converted to 
Python scripts before being executed.

 In version 1.x in case of syntax error, the python 
script was corrupted and the task was no more 
usable.

 In version 2.0 the syntax checker informs 
interactively the user of bad syntax in controls, 
and preserves the scripts from being damaged.
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Control Syntax checking example

If clicking on the picture above does not run the movie then try opening the file
‘movies/check-syntax.html’ manually.
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Control content checking

 Some controls may be defined with inconsistent 
values:
 As regard as dataset content (ex. bad node number)
 As regard as what a component is expecting (ex. Group of 

nodes)
 In version 1.x, in case of entering bad content, the 

task stopped, but user time was wasted if the 
error occurred in later components calls.

 In version 2.0, a checking has been added prior to 
execute the task to validate consistency of all 
controls

 A simulation mode has been added to check a task 
without any execution. 
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Control content Checking example
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If clicking on the picture above does not run the movie then try opening the file
‘movies/check-Control-1.html’ manually.

If clicking on the picture above does not run the movie then try opening the file
‘movies/more-check.html’ manually.
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Checking input datacube consistency

 Several results, specifiers 
or specifications can be set 
as component inputs

 ESATAP merge the input 
datacubes in a single one 
before processing

 The consistency of the 
merged datacube shall be 
checked
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Checking input datacube consistency #2
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The checker verifies 
consistency of the datacube 
resulting from the 3 input 
datacubes.
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If clicking on the picture above does not run the movie then try opening the file
‘movies/check-datacube-consistent.html’ manually.
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Performance amelioration

 On some models containing thousands of nodes, 
hundred of thousands of conductors ESATAP 1.x 
raised huge execution time (even failure)
 While loading the model
 While requiring nodes of conductors
 While merging models (due to consistency checking)

 ESATAP 2.0 loading and merging of models have 
been strongly enhanced to face these models in a 
few minutes at most.
 Model preloading is performed in less than a minute and 

makes further access quite instantaneous.
 Merging of model offers a “No check” option making the 

merge much more fast in case of same model hierarchy.
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Example

• Model with 1500 nodes, 21373 conductors

ESATAP 1.x ESATAP 2.0

Loading Model 3 secs 10 secs (including 
preload task)

Reading Model 
content 912 secs 17 secs

Reading results in 
4 datacubes 1,37 secs 0,64 secs
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Conclusion

 ESATAP 2.0.0 will be available at the end of 2009

 Licenses requests may be done from now
 support@esatap.com 

 Demo & Videos
 The training exercises will be available soon in November on the 

web site http://www.esatap.com.
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