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System Layout =

* basis
e analytical formulae for probes, power supply, ...
e multipole presentation of magnetic fields
e numerical methods only if required (e.g. integrator)
e for each object more than one model e.g: ConstantPowerSupply,
RampingPowerSupply

e Implemented in Python http://www.python.org
* Object Oriented
e Extendable

e originally for rotating coil probs in DC magnets

* extended to static/rotating probes in AC magnets
e could be extended for Hall Probes, SSW, ...
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Package Layout =

* Truffaldino: The object library which allows to model the system
e Smeraldina: The graphical interface

e MTALib: The analysis library originally developed by L. Deniau.
Adapted for the simulation requirements.

Package License : GPL

External Packages:
e matplotlib for plotting

* nodenet for Simple Visual Programming Interface
* wxpython for GUI




Trutfaldino Improvements N

* Analysis Objects
Flux
Harmonics

e Reimplementation of CPU intensive tasks in C

e Ramping Magnets plus Support Objects
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Contiguring Objects L ARE

* "Visual Programming Environment" : necessary for the
flexibility
e left pane: different nodes
e right pane: "network" shows dataflow

* mouse buttons:
* left:
drag and drop (from left to right)
arrange nodes
* right:
single click: object summary
double click: configuration for the object




Connecting Objects
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Contiguring Objects

ﬂ. Smeraldina Configuration | J A E
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Configuration

Finished |
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Contiguring Objects
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Contiguring Objects
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Configuring Objects

ﬂ Simeraldina Configuration
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-Implemertation S etup
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I Finished |

* sensitivities, harmonics: arrays
* import, export from text files

— Smeraldina Da|
Fle Data Cels Plot
A
1 Smeraldina Version
2 Truffaldine Version
3 MTALIL Wersion
3 Reference Radius
5 Calculation Time
6 Lser Comment Lines
T
8 [T @ R_Ref/ Al
9 9.263572e+00 + 2.315898=-03
10 5.349157=+00 + 1.337292=-02)
11 3.131617e+00 + 8.043066e-03)
12 1.857750e+00 + 5.015114=-03)
13 1.115884e+00 + 3.221171e-03)
14 6.780830e-01 + 2.116812e-03)
15 4164508=2-01 + 1.414518=-03)
16 2.582454e-01 + 9.566002e-04)




Calculation

E|i=|:tn:|n_ii//>l)

TriggerTime : Triqq:rTim:l
Fle DOata Cels Plat
A B | C | D
AngularOutput : Flux Counts 1 Srneraldina Ver| 0.0.0
2 Truffaldine Wersi| 0.1.0
3 MTALIL Wersion 0.1.0
3 Reference Radi 25.0 rmirm
Pl 5 [::;_| Muktipales : Dutuln'—[:::} ﬁ [:::- 5 € alculation Time Sun Jun 22 18:0
Harmanicknaly sis Dt &Viee 6 User Commert) 0
7 0.000000e+00  3.906250e-03 | 0.000000e+00 1.035552e-04
8 1.227185e-02 | 3.906250e-03 | 1.227185e-02  2.766174e-04
9 2.454365e-02  3.906250e-03 | 2.454369e-02 4.451131e-04
. 10 3.681554e-02 | 3.906250e-03 | 3.681554e-02  6.213382e-04
Double Click
”D V " d 11 4.9087359e-02  3.906250e-03  4.90873%e-02 7.931890e-04
ataView OpenS Spr ead- 12 £.135923e-02 | 3.906250e-03 | 6.135923e-02  9.645620e-04
Sheet 13 7.363108e-02  3.906250e-02  7.363108e-02  1.135354e-03
® Data EXPOI’t 14 8.590292e-02 | 3.906250e-03 | 8.590292e-02  1.305462e-03
) Data Import 15 9.817477e-02  3.906250e-03  9.817477e-02 1.474784e-03
16 1.104466e-01  3.906250e-03 | 1.104466e-01 1.643217e-0S



Calcqlation

=

Smeraldina - <new network>

Fle Configure Help
a
Select what calculation to perform.
H Smeraldina DataView
Fle Data Cels Plot Caleulation type—— Caleulate evaluates the pipeline once.
an :
A CaleulateRange evaluates the pipeline until the first
1 C——r——— {7 CaleulateRange terator signals that s whole range has been used
Z Truffalding Versi
3 MTALIL Wersion Use these colurnns for calculation:
4 Reference Radi
e ﬂ RangeFanel |
5 Calculation Time« E
& User Cormment Select Column Start
I0.0
Cof
End
I? Reset [terators Iteraters keep their stage after each caleulation has
|2-0 * pi been finishad,
Reset the terator, so it will start from its first value.
Increment . MmN 9
c After loading a file, it is always a goed idea te

reset the terators.

I pil2sE.

Ok Cancel

Ok Cancel

calculation in%ut: one column per variable e.g:
~ LI angles of the encoder
trigger time —




Calculation
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Coil Parameters
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Coil = Zonfig
ReferenceRadius Channel Configuration,
48] =--Modes
=-=ector You can move a channel from the in channels to
Channels A extra_in_channel will appear as a p
. Y
4 Farameter Coil WMaonat
F L [N 5 : Multipoles g In Channels Extra In Channels
Fadius : 0025 m ] , = = T
Length : 0.3 m [ ! EowelrSEJpplyd Multipoles
Width : 0.01 m ngularEncoder ,
MNuriber OfTurns - 10.0 # Electroﬂics ﬂngulawelomt}f @
Surface © -1.0m#2 E
Thickness @ 0.0 m 1) )
Centerangle : 0.0 radians ‘ﬂ‘———{:}é [} = Eetadﬁll_]t Ziut Channels
AxisTilt - 0.0 radians a3 len
) i . Inducedyoltage
_ - . l Angular Encodey Fluxﬁmalyms

HarmonicAnaly sl

H

* Place a Coil Object
* Move SectorSensitivity to In Channels

e Connect the coils
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Accelerated Ob]ects =
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Conclusion N

e Short description of the Software
e Tutorial on using Smeraldina

e Further Information at http:/ /truffaldino.sourceforge.net
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