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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:

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

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

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

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

23rd European Workshop on Thermal and ECLS Software 6-7 October 2009
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DR Status
@esa-=ll===flllllll-=-3==
s ESATAP: GOAL
S = A Post-Processing Tool for

Thermal Analysis Data using the
STEP-TAS Data Exchange Standard

A modular post-processing tool which:

W Efficiently processing of large sets of data generated by a
thermal solver (in STEP-TAS format)

B Easy creation of complex tasks for thermal data handling
(heat flow inspection between groups, min/max, reporting, etc.)

_— B Repeating the same task with other inputs in a simple and
http://www dorea fr controlled way
info@dorea.fr
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W All data in memory => size limitation

S‘ra‘ru; 5

ESATAP: History

ESATAP v1.0.1:
B Good generic flexible design, programmable (scripting language)

¥ Good software engineering
M 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

B All data in HDF5 database => no size limitation
23rd European Workshop on Thermal & ECLS Software ESA/ESTEC, 06-07 October 2009
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¥ Will be more user friendly for thermal end users.

ESATAP: Current

ESATAP v2.0.0:

® Will provide increased performances.

B Will provide more controls while using tasks, avoiding failures on
wrong user inputs.

B To de detailed in a moment ...
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w ESATAP: ESA approach to M&D

e

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 ...

DOREA
http://www.dorea.fr
info@dorea.fr

Tel: +33 493 69 07 48
Fax: +33 6 64 69 17 00

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

DIREA

(éeSa

=S EHEINNESD@ERED

ME = 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.

* Adirect link with THERMISOL (EADS Astrium) via
optimized STEP-TAS/NRF HDF5.

= Performances have been enhanced to increase speed
SoReA of model loading and datasets merging
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_‘Wizar‘d (1)

DIREA

| TECHNO
Lesa__,__....___ =

\ 7 ; " ESATAP 2.0 dllows to define a simple GUT 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.

The Ta

i

i F
Cesa temperature (K] vs time (s] (REFCOR)

Step 1 Step2 ..n _ /7/

[E ESATAP V2.0.0 -ML/ \ﬁ K
\ L
St — =
Nowso s according 1o the doteset selection. o005 R .t 557000080000
DOREA 5
http://www.dorea.fr = ‘

info@dorea.fr S ot = ; .
Tel: +33 4 93 69 07 48 e S

Fax: +33 6 64 69 17 00

For 7/ @ |he Task Wizard (2)
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= 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:
DOREA * Each task can be fully customized in order to be reused in
MilE el different configuration and cases.

Tel: +33 4 93 69 07 48
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DIR. The Tas

Lesa__,__....... =
s

k Wizard (3)

e
T

= Example of a task wizard on an industrial case.
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| BenchForExtraction
1 BenchForHandling
4 CompareDataset
| DutchSpace

H Emplacements réce..
B Bureau
& Ordinateur
IF Documents
J Images
b Musique
& Modifié cécernment L HeatBalance
5 Recherches L Import_limits_margins
Ji Public L Lergehverage
L LimitsAndMarging
W MyAstriumTash ¢
1 Navigate

A P

Nomeuihir: | BN G —|
Couw &

Wiekome o ESATAP verson 1.0.3 (b20081110)

&3 Timelncompress
= &2 Local
@ DOMZ_ABCD

SN MOAE A DDEE

Task name : Container name :

If clicking on the picture above does not run the movie then try opening the file
‘movies/ES ATAP-video.html’ manually.
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DR New plot components
Cesa__.___. e <
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= 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

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

DR Importing specifications from CSV files
@ esa-=ll===iilllllll-=!ﬂ==ll
S x|
B Time [s],Type,ID,T lower _bound [K],T upper_bound [K] =
\ Ll ALL,Node,WIV/11010,293.14,318.14 28 e
= ALL,Node,WIV/11020,268.14,323.14 200 Runs (1)
1111 ALL,Node,WIV/11030,233.14,343.14 =4 RUNL
Limits.csv ALL Node, WIV/11040,233.14,343.14 2 s O
ALL,Node,WIV/11050,293.14,318.14 =8 wi
122 Modes (1500)
ALL,Node,WIV/11060,253.14,333.14 1) Conductors (21373)
ALL,Node,WIV/11070,248.14,343.14 & E’ Sp“‘”‘aﬁﬂgace
| e -\0) Specifications (2)
- margins (From model WIY)
B- limits (From model WIN)
Lo Mode: 11010
Lo Mode: 11020
T . : L4 Hode: 11030
ime [s],Type,ID,T lower margin [K],T upper margin [K] 4 Hode: 11040
ALL,Node,WIV/11010,-10,10, +-$- hode: 11050
. ALL,Node,WIV/11020,-10,10, i o e
margins.CSV | ALL Node,WIV/11030,-10,10, 4 tock: 11080 [

ALL,Node,WIV/11040,-10,10,
ALL,Node,WIV/11050,-10,10,
ALL,Node,WIV/11060,-10,10,

DOREA
http://www.dorea.fr
info@dorea.fr

Tel: +33 493 69 07 48
Fax: +33 6 64 69 17 00

IRCIESATAPILocanDataIDutchSpace}WNﬁPLHOT 1TMWIV_PLHOTIT_WITHLM.hS

Help. | Close |

Specifications are created using the importFile component
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DIREA Plot Margins

Eesa___....___ 0

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

e

temperature [K] vs Node (WIV)
@esa P [K]
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* From a dataset containing limits and margins
specifications and a result datacubes from different
cases, creates the following plot.
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The new component checker

P " 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
DOREA defined tasks

http://www.dorea.fr
info@dorea.fr

Tel: +33 493 69 07 48
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DR Control syntax checking

EIEJ ““ : Q\V

@esa-=ll===flllllll-=ﬂﬁi= | e k
e

= 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.

DOREA
http://www.dorea.fr
info@dorea.fr
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ysY 7,7 @ Control Syntax checking example

TECHNO L Il ESATAP Main Window =

@esa File Edt Script Toolbox Dataset Execute  About
==z B[ o & [B@%] & wlela] Ssls] s vinja| 2]+ =] oliale| @

w
control syntax 'T. Doesn't Fullfill python syntax.,
= 1 E 0L while scanning single-quoted string (line 1) ll
« \ON OK INITIAL VALLE WILL BE KEPT 'T"
I [ Edit |
: [t 'testcheckout.hs'
i h';))td tﬂ i 2 |Resuls 0/TODO/thermalodeResults:LINEAR_BA[ - | o =
utputs —
© o) Channel | 3 |Quantites ] ToConsole
‘g spedfic 4 |Nodes EAR_BAR/1'] ]
5 [Conductors ['aLL] E]
6 |Times asList(1000) E]
7 |Formats ['HTHL] E]
p— 8 |IntervalBoundary ['EXTEMD'] E]
9 |Dataorder ['TIMES_NODES] E]
Description:
List of quantity symbols to be extracted from the datacube defined by ‘Results', EI
'Specifiers' or 'Specifications’ (Ex: ['T','A'T.
EHL H
S = o e )
0 {? g‘ﬁ ‘b [V Inherits upper layer controls k2 Scriptsimaincontainer.py's z'
nfReportjprinttoconsale. py':
a oK Help I Cancel
http://www.dorea.fr T prop-base & | Z'
. ~
info@dorea.fr

Tel: +33 493 69 07 48 "T-sknama + check2 ‘Cuntainer name : MainContainer ‘Centar +(130,97) |Sze 1 (116,44)
Fax: +33 6 64 69 17 00
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I ESATAP Main Window El.
File Edt Script Toobax Dataset Execite  About

Opening ESATAP task file:

x|t #] =] wli|ale] @

|ESATAP task (" py)
I Ouvir en lectue saue

| Lk

Events |rur |
S fie ATAPSy TooboxjHeatf oy 5|
Loads ot Fie TAP_LAST 154 . Py
== 0K
l.,nw\&(wbtﬂe"" [ESRTAF_LAST] SRC[ESATAP]System{ Taokox/N Bt
-
di fiie 'L [Devt[ESATAP_LAST 1SRC] 5y stemy TookoC Py
= 0K
fie" TAP_L v
=20k
- 0K
Loadng script file ‘guicomponant. py's
= 0K
Loadng script file mysumofnodes.py':
Loading scripk fie 'T: Devt[ESATAP_LAST SRC[ESATAPSystem{Tookox/N { _fordataloop py':
- 0K
=0k
Qpening ESATAP tack file:
. -

Taskname ; | Conkainer name ;- [ Centar: [Ske
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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DIREA Control content checking

Qesa _——
| = ;‘ " Some controls may be defined with inconsistent
= values:
* As regard as dataset content (ex. bad hode 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
i = A simulation mode has been added to check a task
://www.dorea.fr . .
info@dorea fr without any execution.

Tel: +33 493 69 07 48
Fax: +33 6 64 69 17 00
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)oY 7.7 @ Control content Checking example
m Il ESATAP Main Window

@esa_-u &lglulmlil w8 ‘gxl_l | | I:-B)E:}l h‘v!l -I I A IJ'J)lal'I_I

[=] A check?
‘ =- j MainConkainer
\ R i &%y PrintToConsole T
& PrintToConsale
s -y PrintTaConsole
e '
Print’

Object not found: Nodes:'LINEAR _BARJ100' in [ TODOJTODO/thermalModeResults:LINEAR _BAR']

o rols For input channel 1:
4| trol ¥alue | Edit | -

— T
k _El.thgﬁa:i/ 5 |Results [TODO{TODOthermalNindeResuts:LINEAR_BA( - |
)} Channel 3 |Quantities T []
26 Speific 4 |Modes [LINEAR _EAR/100' [
5 |Conductors [aLL E]
25 TimeCompress 6 |Times asList(1000) ]
2 TimeCount 7 |Formats [HTML] []
3 TimeDispatch 8 |IntervalBoundary ['EXTEND'] E]
g Emag;';ah:n 9 |DataOrder ['TIMES_MODES'] E]
me el —
&3y TimeSmooth =
& TimeUncompress -
Lacal ES([! on:
= ﬁ =) Shork name (with extension) of the STEP file defined at the task level when the ;I
gn b 'Results' or 'Specifications’ are defined, else it is set to <memory = {'Specifiers’.
- prop-base =
1) props =
hﬂp:/’/www.dorw,fr g g :;T: hase @ @ gﬁ m ¥ Inherits upper layer contrals
info@dorea.fr 1) prop-base
Tel: +33493 690748 = oK | Help | Cancel I

Fax: +33 6 64 69 17 00
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Tl
Fls Edt Soik Toobss Dataset Evecute About
Opening ESATAP task file: '_ﬂzl i .o -I '@M_I_I ae
Fegaer dans : [ ) check2 i [ 1 s
| )Seripts
_t__py
:Eclre.ny
Bureau
es dacuments
wr
"
Hka
- ‘Nom dh fichier : I = Ouwiii I
0T N Frchiesdebpe:  [ESATAR task [yl =] beder |
I~ Owvir en lectue seue
A
43 TmeCount
i TmeDispatch
B TmeDuration
B Tmeoffsot eventz Jrn |
Timesmoath Loading script Fie " AR_L CIESATAP/Sy & Pyt |
=3 0K
H’Lw? Timelincompress I.eod‘tg:uﬂfls""‘ [ESATAP_LAST] [ESATAPISystem| Tookax(R
> -
E 2 sm Loading scripk Fie T Devt ESATAP_LAST] {SRCESATAP Sy stem| ook Y
12 proprbase. - 0K
e fie T {Devt{ESATAR_LASTIESATAPSRCIESATAP]System| Taobex{C oy
12 rext-bace ey fia TAPLL y e
B 2 tmp = 0K
123 propebase -5 0K
12 props Loadng script file ‘guicomponent . py';
13 test-haze " 2.0 "
oadng script file mysumofnodes.py’t
¥ DOM2_ABCD Loading script Fie 'T: Devt ESATAP_LAST] [SREJESATAP[Systen|Toobox | _Fordstaloop py's
&3 DOMS_ABDEF -5 0K
Glllcompanent =2 0%
g"ﬁ:mﬂmndﬁ Opening ESATAP task file:
= =
| Task name : | Corfaner name ; | Center | Size ;

If clicking on the picture above does not run the movie then try opening the file

‘movies/check-

Control-1.html’ manually.

eCE
Fle Edt Soik Toobax Dataset Bvecute About
Opening ESATAP task file: L2 x| -I @j:i!]alv
Regades dans : [ TesTheckOul i [+ 7
| scripts
_lit__py
=
ks
Hom dh fichier - | = [ 0w |
Fichiers detwe = [ESATAR 1ask ["py) =] Anrwder
I™ Qv en lectuse seue
v
TINCLDMpreS. -l
B TimeCounk
& TimeDispatch
@ TmeDuration
B TmeOffset Events |n |
&y Tmesmoath fie* F_L CIESATAPSy Toobox/Heatf Py -]
& Tmelincompress == Ok
scripk e AP £5A oY
s pu i o
= & om Loading script fie 'T;/Devt[ESATAR_LAST] {SRCESATAR System Took Py
13 proprbase. = 0K
S rrons di Fie 1 [Devt[ESATAP_LAST[ESATAPISRC/ESATAPISystem|TookboxC e
S 2 ces S fie'T: [Devt[ESATAP_LAST) 1SRG fSystemf P
& 2 e =50k
) prop-base - 0K
123 props Loadng script file ‘guicomponant. py's
I3 teat-base Lu:iﬁﬁm file ‘mysumofnodes. py's
gm,m Loading crpt e TDeESATAP LAST {SRCESATAR]Sysem|Taoks | _ford B
DOMS_ABDEF -3
GUlcomponent = 0K
Sk J v oot 4
- =
| Taskname : | Contaner name | Center ¢ [Sie s

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

23rd European Workshop on Thermal and ECLS Software

6—7 October 2009


movies/check-Control-1.html
movies/more-check.html

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

DR,

Qesa

Checking input datacube consistency

moNESHINNNED@SERZID ‘ p—

1

x|
General Controls
1;..?{ | T w .| " Several results, specifiers
[ Rty } or specifications can be set
e = as component inputs
e o = | = ESATAP merge the input
‘ I E]H % datacubes in a single one
o o before processing
C.Termnhmgiie. o) " The consistency of the
ol P T T - merged datacube shall be
— = o | checked
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DR Checking input datacube consistency #2

-

Cesa........cors? e 5

The checker verifies
consistency of the datacube
resulting from the 3 input
datacubes.

Observable iteins

States
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W ESATAP Main Window 18] ]
File Ed Script Toobox Dataset Edecité About
G/ERGE] o [wex] & wlelo] Sals] > vnla] 2]+ =] oliale
e e ey
= & checkz
=1- 78] ManContainer
& PrintToConsole w
B FrintToConsole
@ PrintToCensole o 5
B
ﬁl pConsole
P Genersl -3 Contrcls |
Select channels Seleck and edit controls For input channel 1/
= 4@ PrintToConsole [ ] Control Value [Eait] =
B4 tnputs 1 ]
) text-base | ) Channel 5 T E]
4 ExtraTimes & outpues
&3 FitToExtrema 1) Channel 3 E
4% TmeCompare g speciic 4 |
4B TiveCompress 5 | cond. =
& TimeCounk & |To E
4B TimeDispatch = =
3 TmeDuration il
B Tmeffset I 8 E
@ Tmesmooth Low ] ] a]
&% TimeUncompress - &
= 4P Local Loati =l
B2 .sm =3 Description:
12 oroprbase Loadn ek of result cases read Fromfiten to the defined Dataset’, The resut case is =
12 props Lox as follow <case>/ . The run name is
1) test-hase ; ormatted by ESATAP with a postfix bassd on the machine name and the datetims, ;|
B D tmp Dpening : -
B tas i QI gl ‘_,JI QI M 17 nherits upper layes controls
12 props
12 text-base (&
2 vore 4o ] [ e e
5 DOMS_ABDEF Editing properties for PrinkTo_onsole”:
ampanent =3 0K
g “my;mm jl Editing properties for PrintToConsole’s :!
[Taskname : checkz | Contamer name : MainContainer | Center : (203,97) [Size + (116,44)

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

DR

DOREA
http://www.dorea.fr
info@dorea.fr

Tel: +33 493 69 07 48
Fax: +33 6 64 69 17 00

" 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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= = ESATAP 2.0.0 will be available at the end of 2009

= Licenses requests may be done from now

" Demo & Videos

~ The training exercises will be available soon in November on the
web site http://www.esatap.com.
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