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- The main effort has been put on ergonomy, optimisations and validation
- Improvements on Thermica & Thermisol

Systema - Thermica LTS 4.9.2 Sept. 2022:

Overview

User Interface / Connecting with other software

- New Python console based on Jupyter.
- Step-TAS import/export improvements, now fully support phases of materials.
- New ergonomic features (drag&drop, player displayed in elapsed time, ...)

KEY MESSAGE

Systema-4.9.2 is the new Long Term Support (LTS) version
-  Exporting files for the previous LTS versions (4.8.3 and 4.5.1) is provided.
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Python APl improvements

Since Systema 4.5, the Systema Python API has been continously improved as demonstrated in the previous ESTEW presentations.

2013 2015 2019

2020

2021

2022

4.8

4.6 4.7

4.5

Model
Meshing
API !

Material
Mission API
Processing

API

4.8.3

Interactivity

View Modeler Help

4.9.0

Orekit
Kinematics
Variables
API

Edit Variables Ctrl+R

x
% Launch python script Ctrl+P

B Open python consale

1 update_cutters.py

2 orbit_test_prototype.py
3 betaScript.py

_)

Integrated
documentation

» Script parameter

4 generate_csvpy
5 exportAsQuadTria.py

Relaunch python script  Ctrl+Shift=P

3
v

15} Shape Tesselation
15} Advanced Shape Tesselation
A Plane Symmetry

Name Description Value
AntennaRadius Antenna radius in meters, 05
ShieldLength  Shield length in meters. 1
TaniVolume Fuel tank volume in m3. 5

SolarPanelAres Overall solar panels area in m2. &

sysModule and syslib modules imported
>>» trajectoryFile = newTrajectoryFile)

>»» stariDate = newDateCalendar("Date’, "03/01/2019 01:00:00.000°)
>>> altitude = 7376.14

>>> bataAngle = floal{35.0)

> epailon = ficat(0.1)

>3 crealeBelaArc(trajectoryFile, "BetaArc, startDate, allitude, betaAngle, epsilon)
Success: some convenlent paramelers were found: inclination = 167,
ascending node longitude = 33 = beta = 35.02673

True

2> bataArc = trajectoryFile.getTrajectoryArcLst()[0]

>>» resBetaAngle « fioatjbetadre.gatinio["Beta Angle”, stariDate)

>>» print resBetaAngie

35.02673

»a print resBelaAng

Traceback {most recent call last):

NameError: name 'resBetaAng’is not deflned

4.9.2

New console based on Jupyter
Python 2.7.18 embedded

Jupyter QConsle 4.7.7
Python 2.7.18 (v2.7.18:8021aa2172, Apr 20 2020, 13:25:05) [MSC v.1500 64 bit (AMDS4)]
Type “copyright’, “credits” or *license" for more information.

IFython 5.10.0 =~ An enhanced Interactive Pythan.
7 > Intraduction and overview of TPython's features.,
Shquickref > Quick reference.

help - Python's awn help system

abject? -> Details about '‘object’ use 'object??’ for extra detalls,

n [1]; import matplothb.pyplot as pit
"1t fig, = phtsubplots()
-~ axplot{range{10), Iinestyle=(0, (3, 31}, =5
£ Systema Python console

Out{1]: [<matplotib.lines. Line2D at 0x515dfecs>]

Jupyter QtConsole 4.7.7
” Python 2.7.18 (v2.7.18:8d21aa21f2, Apr 20 2020, 13:25:05) [MSC v.1500 64 bit (AMD64)]
¢ - Type "copyright", "eredits’ or "license" for more information.

TPython 5.10.0 -- An enhanced Interactive Python.

- » > Introduction and overview of IPython's features.
O%quickref -> Quick reference.

help  -> Python's own help system.

P object? -> Details about 'object, use ‘object??” for extra details.

- In [1]: modelFile = newModelFile(

of Signature: newodeIFLle()

ocstring:
create o new nodel file.

In [2] nenviodelFile() -> ModelFile
£

Type: function

€:\systena-4.9.20ev12\python\src\sysnodule\sysmodule. py

AIRBUS
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£ Systerna Python console ? i

NeW Python COﬂSOle based on J u pyter . wrﬁirfgcluﬁslze;é;'sd21aa21f2 Apr 20 2020, 13:25:05) [MSC v.1500 64 bit (AMDE4)] .

Type "copyright”, "credits" or "license” for more information.

% AutOCO m p | etl 0 n IPython 5.10.0 -- An enhanced Interactive Python.

? -> Introduction and overview of IPython's features.
Yequickref -> Quick reference.

% E m b ed d e d h el p EE;ZEI? 7->>P[5;te'12:ﬂllssan;zths:3p]esgtimun;é ‘object??' for extra details.
- Method descriptions etc...

In [1]: modelFile = newModelFile

oS

Systema

nemvodelrile() -» mModelrile
File: c:\systema-4.9.2dev12\python\src\sysmodule\sysmodule. py
Type: function

Python API

i m p rove m e ntS {uryﬁhﬁirf;iuanﬁl;;ig;dzlaazm, Apr 20 2020, 13:25:05) [MSC v.1500 64 bit (AMD64)] : SyStema 4 ' 9 ' 2 nOW em beds an eXte nSIVe

Type "copyright", "credits" or "license" for more information.

Py 5100 - A enhonced rsctre Pt Python 2.7.18 distribution with several

? -> Intreduction and overview of IPython's features.

X > Quckelrene: packages for scientific computation and

object? -> Details about 'object’, use 'object??" for extra details.

41 inport matolottb.pyplot o i applications (matplotlib, pandas, etc...)

...: fig, ax = plt.subplots()
...: ax.plot{range(10), linestyle=(0, (3, 3)), lw=5)

2. Complete list of available modules

Out[1]: [<matplotlib.lines.Line2D at 0x515dfccs>]

PR i © |isted in the release note.
6 s ’
'
F
4 P >
1,27 == New methods provided in the Python API.
In[2]:
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Trajectory / Kinematics

» The supported reference frames in Systema are clarified to
avoid confusion.

|

‘O" Details can be found in the release note

= Systema allows to import arc or kinematics definitions
defined in ICRF.

= New kinematic laws are provided:
- X direction of ICRF
- Y direction of ICRF
- Zdirection of ICRF
- Ecliptic north

\'I

_O_ The ICRF (International Celestial Reference Frame) is the current standard
o celestial reference system adopted by the International Astronomical Union (IAU).

The support of ephemeris and attitude STK file is improved.

New textual information can be displayed in trajectory tab:
The occulting body during eclipses and penumbras
The Solar Zenith Angle

| Solar Zenith Angle (Nadir)

These information are also available in the mission log.

AIRBUS



DEFENCE AND SPACE CLOSE ALL WITHOUT SAVING

With a single confirmation message
FREE COMMENT Some files are not saved, do you want to save them before closing?
For all Systema files | @ves [ @0

SHAPE Revert

L e RESULT PATH
Point 1 W E Point 2 < [¥] Point 3 MIE

X0 X3 X2

Yo Y0

Y|4

200 o 2 Use the path of the processing
TRANSFORMATION Add files to build the results directory.
DISPLAY PROPERTIES Add Revert

COMMENT Remove General

RESULT INFORMATIONS Revert
~
I

Result name
[Automatic = ]

Default result directory Ergo no l I I
Mission directory

Processing directory

Custom

COMMENT Add

DRAG & DROP

In modeler tree

MAX RECENT FILES

Material Model | Meshing ] LOCAL GlZMO
Model 3

New setting to set the number of recent files

H H 13 H ”
[New Model * ] displayed in “File” menu
]
Search in browser Search E] =
.. Model Profiles
E Mew Object Selectad profile: |default %] [Manage ...| @
|| New Rectangle User erace step | Systems |
File 10
ELEEEH Scripting Export
. H Modeler 82 warned when file version is updated during Save
H Schematic
. | Store the saving date in Systema files
I
Import

| Be warned when imported file contains errors

General
Watching changes to files apened in Systema by ather
| Deactivated =
I Number of recent files displayed in File menu I
10
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Thermica — Thermisol new features

= THERMICA = THERMISOL
— Solar Lamp : a new specific item called Solar Lamp allows — GETCSG(Node) routine to get the CSG value of any node
to model a source of UV or IR emission. in the dck file
e = — The libsolver is now built in 64bits on both Linux and
i ';”T_{Elail””ﬁiﬁii['g]“géiéégg] - — Windows while it was only on Linux in Systema 4.9.1
Solar Lamp [2 .
e m Poners — — (~2 times faster!)
: E EE%";S — Computation time
W Sensor — — comparison
@ Geometric meshing [R——— O] et
@ Modes 2000
— Conduction with Simplified-RCN improved for condensed For a test case with : 1500
nodes Number of Thermal Nodes : 25.174
' _ _ Number of GL  : 54.602 1000
— Solar flux : export of Solar constant value in the .sf.nwk file. Number of GR  : 5.904.564
— Planet fluxes : export of Planet direction vector and Solar Number of GF  : 530 500
Zenith Angle now possible in the .pf.nwk file. 0
— Nodal description : export geometrical positions and Minutes
normal vectors (FX, FY, FZ, NX, NY, NZ) in H5 file. m 32 bits = 64 bits

% | ots of corrected issues thanks to our user feedbacks

8 AIRBUS



£ Systema 492 - 64 bits — [} X

File Edit Tools View Modeler Help
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& | Material ] Model | Meshing lampEx.sysmsh edition B®
§ Meshing & Solar Lamp
i[lampEx.sysmsh S ] Solar Lamp_1
|| Search in browser E] Thermica | General
= ﬁ
: SolarLam
£ B@ Meshing P
( 5 | = B Specific items Solar Lamp
% Non-Geometrical Nodes
| — Energy source 4@ Revert |
/ , @ Space Node [99999999] ney type fiamoe
g [ Solar Lamp_1 [2] [uv hd
9 Nodal Properties
2 Powers — Flux Overload [ Revert —
H Couplings W
B | Cavities
B Camera 1400 W/m2
o @ Sensor
E = B Geometric meshing — Ray b Overload | Revert -
<z W triangle [100] s
= | W lamp [200] 5000000
. . 5 W box [300]
[hermica — Thermisol i e e
Z | [ MNodes — Random seed Overload | Revert -~
| e
new rteatures g e
8
o
8 _ hrachokd . L
pe Ray tl Overload | Revert
|- ~
1 95
g ‘o
Solar lamp g
@
g ~— Maximum ray bounces Revert -
[ ~
g 100
o
— INFORMATION
Selected nodes: 1 +| Follow selection Cancel Apply
T & 0L 3 I E &by aix v(o zlo Dist.[ 0 Ang.[0 x| 0 ov(o pz[o

$INITIAL

# Solar Lamp

QS automatically computed in the « Nodal Description » module "™ ™% - %2
5 401 = 4178.31

output in nod.nwk file = s
Q5 404 =

w1 AIRBUS
1041.5%

Qs 405
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Systema

2024 - 2026

* Release Systema V4.9.4, ...
* Release Systema v5.0

The future of
Systema

2022 » 2023

Release Systema 4.9.3 Airdrag

) _ Power
* Main focus on Thermica

* Framework improvements

* Transverse physics applications around = == == = m m m m ———————— - —-———
thermal modelling

* Renforce applications for transition to V5

2021 - 2022

Release Systema 4.9.2
Uf:;g:st&"t * LTS, Consolidation
* Python API & Interface
Jupyter = Ergonomic features
Python API  Performances

» Solar Lamp AIRBUS
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&
T
4 * Validated Beta Testers SyStema
Release w » Testing

+ Final iterations
* Release Systema v5.0
+ Continuous Improvement (ongoing)

The future of
Systema

2022 = 2024

» Prototyping & Early Architecture \ Develop
definition : \

» Software Requirements Documentation

* Primary Software Development Phase

* Select Key Users / Beta Testers

+ Continuous Improvement (ongoing)

+ Control Board Reviews

2021 - 2022

Prototyping » User Survey (internal & external)
&_Early * As-Is Analysis
Architecture - User Workshops (Space Physics,
Analysis .

Requirements Definition

« Continuous Improvement (ongoing) AIRBUS
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Conclusion

12

Systema-4.9.2 is the new Long Term Support (LTS) version
Main improvements concern the ergonomy, the python API
and the validation.

New features on Thermica-Thermisol

Continuous improvements for V4
V5 definitions and specifications on-going

New website (available soon!)
Need to apply for download links (Airbus geo-restrictions)
Subscribe for V5 updates and review board participation

&

© e B

https://www.airbus.com/en/products-
services/space/customer-services/systema

or http://www.systema.airbusdefenceandspace.com

KEEP IN TOUCH

www.linkedin.com/company/systema4

systema.business@airbus.com
engineering.software@airbus.com

+33 (0)5 31 96 80 00

(automatic redirection)
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Systema

Thank you
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