A :
@) EUROfusion

IMASViz - IMAS visualization utility

L. Fleury, D. Penko

University of Liubljana

Faculty of Mechanical Engineering This work has been carried out within the framework of the

DE LA RECHERCHE A L'INDUSTRIE

cea

EUROfusion Consortium and has received funding from the
Euratom research and training programme 2014-2018 under gran
agreement No 633053. The views and opinions expressed herein

do not necessarilv reflect those of the Euronean Commission.




\

,_
\
)\
-

About the IMASViz project
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e Started in 2016 (~ 1 year of effective development)

e \Written in Python3.7, uses libraries:
o PyQt5 for graphical user interface (GUI)

o Pyqtgraph for plotting functionalities (plugins can also use
matplotlib)

o Sphinx for generating documentation (.pdf, .nhtml etc.)
e Project sources hosted at git.iter.org (Visualisation/VIZ)
e |IMASViz deployed on GateWay, ITER HPC and WEST
e [atest documentation is available on:

o the GIT repository:

[ | pdf https://qit.iter.ora/projects/VIS/repos/viz/browse/doc/IMASViz.pdf

m .zip containing .html documentation (open index.htmi file in web

browser). https:/git.iter.org/projects/VIS/repos/viz/browse/doc/IMASViz_documentation_html.zip

o PSNC webpage: htips:idocs psnc.plidisplay/WEMS/IMASViz+v2
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IMASViz key strengths (@

= GUI reflects the Physics Data Model

= No prior knowledge of signals names required

= Use of IMAS Access Layer and UDA for remote access

= GUI/Scripting: API dedicated to data selection in the
PDM and plotting

= Quick data comparison between signals from different
/shot/run/machine

= Exportable scripts to other platforms

= Tool available for all laboratories using IMAS/UDA
solution

= Design of a plugins mechanism for extending available
features
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IMASViz design (®

IMAS Access Layer
(including UDA)

PyQtGraph

IMASVIZ Scripting

1B el (PyQt5) (IMASViz API)

provides

VIZPIlugins (interface)

Equilibrium Tofu SOLPS
(J. Morales) (D. Vezinet) (D. Penko)

NOTE: Tofu plugin is currently not available on Gateway and HPC-ITER
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IMASViz operation (@

WEST WEST AUG
SHOT 54178,0 SHOT 54176,0 SHOT 36440, 1

Loading IDSs from shots,
displayed as a tree

IMASVIZ

(API)

T

Figures

StackedPlots
TablePlots

Plotting

IMASViz API
based scripts

>

<<Shared by all shots>>

Data selection
Executing Plots configuration

<<Available for all shots>>
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About the demo (@)

% Running IMASViz on the GateWay

% Loading shot data
% Opening several shots, loading IDSs
« Managing shots windows

+ Plotting 1D arrays, comparing shots

% Plot configuration

% Selecting data

% Saving a selection

«» Applying a selection on a new shot

+» Visualizing 0D and 1D data embedded in time slices

% Using UDA: displaying the magnetics IDS from a JET shot
% Exporting data to a new IMAS pulse file

s Example of using the plugins — Equilibrium plugin
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Running IMASViz on the GateWay (@)

1. In a new terminal, execute the following command in order to load the

' > module load imasenv # or any other specific imasenv module version
> module switch imas-viz/2.3.0 # A suitable IMASViz module might be already loaded

by the imasenv module

2. With the environment set, run the IMASViz by simply typing the following
command:

> viz

An empty dialog window will appear

. IMAS_VIZ (version 2.3.0)

Local data source | Experiment data source

User name |g2user]

Tokamak
Shot number

Run number |0

Open

Note: IMASViz documentation can be accessed by running the command > viz-doc
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Loading shot from the IMAS local data source
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1. The Local data source tab should be selected (default on IMASViz run).
2. Inthe text boxes set:

a. User name: g2dpc " IMAS_VIZ (version 2.3.0)

b. Tokamak: aug Local data source | Experiment data source

c. Shot number: 36440 i L

d. Run number: 1 Tokamake  |aug
3. Press Open button

Shot number 36440

Run number |1

An empty data tree view (DTV)
window will appear (see next slide).

Open
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GUI overview: Data Tree View (DTV) @)

" Tokamak: aug, user: g2dpc, shot: 36440, run: 1

Actions( Nod()e Selection Actions |
» [IDSs(36440 Preview Plot @
e In IMASViz each opened
shot is opened in a separate
data tree window (DTV). :z
e The main components are: N
o Menu bar (on top) i
o Data tree browser (left) 01
o Preview Plot widget 02
(top right) 23
o Node Documentation
widget (bottom right) HEm P2 o B 0o
o Log window (bottom)
Node: 1
/
Documentation:
/
Array size: s
NOTE: closing the window with the - N
cross button only hides the DTV.
Deleting DTV can be performed (see

next slide)
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GUI: managing shots windows @)
Sz

Right clicking on the main GUI tab allows you
to show/hide or delete a shot window

IMAS VIZ (version 2.3.0)

Local data source ’ Experiment data source

User name |g2dpc

Tokamak  |aug

Shot number 36440

Run number |1

& Show/Hide Shot:84600 Run:0 Tokamak:JET (UDA)
@ Delete Shot:36440 Run:1 Tokamak:aug User:g2dpc
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Opening IDSs
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In the DTV, filled IDSs are marked by
blue color.

nbi L
To open an IDS (in this case nbi IDS): Ceo C
. . . 0] 1
1. In the DTV, right click on the nbi pellets Sl
. . pf_active Occurrence 2
2. In the available selection, select gg_lggzjgeer Occurrence 3 |
the wanted occurrence (in our pulse_schedule Occurrence 4
case Occurrence 0) (note: same Qceurrence;s
. Occurrence 6
can be achieved by double 3= o
clicking on the IDS label) Occurrence 8
Occurrence 9

Reading the IDS might take a few
seconds, depending on the size of the
contents found in the IDS.

3. C“Ck On the arrOW beSIde the nbi v occ_urrence 0 ;
label. The IDS tree structure will e i Tt T
» d
be shown » fi(r)n:[s] (fit_1d_type)

neutron_diagnostic
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Navigating through database

The tree view allows
navigating through the
database.

1. Navigate to and select:

> nbi

> Array of unit with 8
element(s)

> unit 3/8

> power_launched
[W]

> data [W] (FLT_1D)

A Preview Plot will be
displayed (top right window)
and Node Documentation
will be populated, displaying
some basic info.

W_J)
\= :
", Tokamak: aug, user: g2dpc, shot: 36440, run: 1 BE A,
Actions Node Selection Actions
controllers - Preview Plot @
core_instant_changes
S it 2.0
core_profiles
core_sources 2.4 |
core_transport
dataset_description 2.2
distribution_sources i~
distributions =} 2
ec_antennas % 18
Dk Hy
ece i "
edge_profiles =%
edge_sources 3 16
edge_transport £ 14
em_coupling 3
equilibrium 12
gas_injection 1
gyrokinetics
hard_x_rays 0.8
ic_antennas
interferometer 0.6
iron_core
langmuir_probes 0.4
Ih_antennas 0.2
magnetics '
mhd 0 A
mhd_linear |
mse 0 6 8 10
¥ nbi

¥ occurrence 0
» ids_properties
v Array of unit with 8 element(s)
» unit 1/8
» unit 2/8
¥ unit 3/8
» name= (STR_OD)
» identifier= (STR_OD)
» species
v power_launched [W]

Node documentation

Node:

unit(il).power_launched.ti

@|

a

nbi.unit[2].power_launched.data

Documentation:

documentation= Power launched ...

data [W] (FLT 1D) Data

» data_error_upper [W] (FLT_1D)
» data_error_lower [W] (FLT_1D)
» time [s] (flt_1d_type)

> energy [eV] -

Log

18/10/2019 11:48:47|INFO|Loading occurrence 0 of nbi IDS ended successfully, building view...

Array size:

18/10/2019 11:48:47|INFO|Building node for nbifunit(4)...|

18/10/2019 11:48:47|INFO|Building tree view took 0.07932591438293457 seconds.|

18/10/2019 11:48:47|INFO|View update ended.|
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Plotting 1D arrays ()

\=
b nvbioccurrence 0 unit(il).power_launched.ti

» ids_properties :
] ¥ Array of unit with 8 element(s) Node documentation @
To create a basic plot: b Uit 2/8 e 2
. . v unit 3/8 .
1 . ng ht CIle on data : {Lir:t?fﬁ_,,(f{;—%?f,m nbi.unit[2].power_launched.data

[W] (FLT 1 D) > Powerlaunched (W] Documentation:
_— documentation= Power launched ...
| > dat 4 Select nbi.unit[2].power_launched.data...
Plottable data IS marked by : Sat# + Select all nodes from the same A0S
Ime

b energy B Plot nbi.unit[2].power_launched.data to

blue color.

Log

2_ In the Open menu 18/10/2019 11:48:47|IN E uilding view...

18/10/2019 11:48:47|INF 3

¥® Figure

SeIeCt_ 18/10/2019 11548547!!Nﬂ ad s.|
> Plot X Fgre‘o 1=
nbi.unit[2].power_launched.data to 2.4 =
> Figure 2-2 [l SG2dp :aug:36440:;:nbi/unit(Z)/Pov'er_launched/data B
> New % 3
. . . +
A new window with the plotted data will be g 14
et )
shown. 2
View All & Z':
NOTE: Right clicking within the 2 2 04
plot window displays a menu jos & 0.2
from which many available Mouse Mode » SIS 0
features for plot analysis such Auto Bange 9 Ared Zourn Node 0 2 7 5 g 10
as setting the mouse button clal: Dl unit(i1).power_launched time(s]
mode to Zoom to area, RlotOptions, bl | v Mouse Enabled
exporting the plot to matplotlib il

window etc. MST1 ETS training and modelling session | 21/10/2019 | Page 13




Plotting data to existing figure (@)

IMASViz allows adding plots
to already existing plots. - unitess 1 |

» name= (STR_OD) 0 2 4 6 8 10
» identifier= (STR_0D)
» species
. v power_launched [W] )
Exam ple_ documentation= Power launched ... Node documentation @

1. In DTV, navigate to o

b time

nblunlt[7] » energy |

» beam_c[ . S
power_launched. g ation:

» code

data » time [s] (flt_1d &3 show/Hide 4
nen neutron_diagnostic | @ Delete »

2. Right click on the node and in the e
open menu select:

unit(il).power_launched.ti

4 Select nbi.unit[7].power_launched.data...
+" Select all nodes from the same A0S
B Plot nbiwnit[7].power_launched.data to

¥® Figure

Figure:0

-

2.4

> Plot nbi.unit[7]. i:z::::ﬁzzzzzz1::::;::::iiﬁ:::::_,::ﬁi‘,::j:::
power_launched.data to 2 “
> Figure p = ) I
> Figure:0 I| |
: . |
The plot will be added to the - |
previous plot window. ',
|

0 1 2 3 4 5 6 7 8 9 10
unit(il).power_launched.time[s]
v Mouse Enabled
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Manually selecting multiple data

IMASViz allows selecting multiple data at
once. Selected data is marked by red
color.

1. Right click on the
nbi.unit[2].power_launched.data
Select Select

nbi.unit[2].power_launched.data...

Navigate to

> unit 8/8

> power_launched [W]

> data [W] (FLT_1D)

Select Select
nbi.unit[7].power_launched.data...

o
(7N
W _JJ
=¥
v nbi 2.4
¥ occurrence 0
» ids_properties 272
~ Array of unit with 8 element(s) -
» unit 1/8 o 2
b unit 2/8 5 i
v unit 3/8 i
» name= (STR_OD) = 16
» identifier= (STR_OD) 2
» species B 24
v power_launched [W] =
documentation= Power launched ... 12
I data [w] fcrT amy

RN, - Select nbiunit[2].,power_launched.data...

: tdii:Z-[i'ﬂ " Select all nodes from the same A0S
» energy [eV] [=] Plot nbi.unit[2].power_launched.data to »

» beam_curre -

» beam_powe ~

» Array of bez [Z]
» unit 4/8

= :
b unit 5/8 =) Show/Hide b &
» unit 6/8 \ M Delete »

v power_launched [W]
documentation= Power launched ...
» data [W] (FLT_1D)
» data_error_upper [W] (FLT_1D)
» data_error_lower [W] (FLT_1D)
» time [s] (flt_1d_type)

¥ unit 8/8

» name= (STR_0OD)

» identifier= (STR_OD)

» species

v power_launched [W]
documentation= Power launched ... L
data [W] (FLT -+ Select nbi.unit[7].power_launched.data...
» data_error_uy
» data_error_lo
» time [s] (flt_1 e
Srergs (e : [=] Plot nbi.unit[7].power_launched.data to
beam_current _fr =~ Unselect Nodes
beam_power_fra
SR BRI [Z] Plot selected nodes to

» code | &5 show/Hide

Node documentation

+" Select all nodes from the same A0S

vwvw

b time [s] (ft_1d_type) |
neutron_diagnostic ‘ # Delete

W W S e

MST1 ETS training and modelling session | 21/10/2019 | Page 15



Plotting a selection

To plot the data from selected signals:

¥ unit 8/8

» name= (STR_0D) Node:
» identifier= (STR_OD)
b species code
v power_launched [W]
documentation= Power launched ... Documentation:

» data == Unselect nbi.unit[7].power_l:;nmched.data...

» data] .
b time) * Select all nodes from the same A0S
» energy [ [=] Plot nbi.unit[7].power_launched.data to

» beam_c
= = = Unselect Nodes

E Plot selected nodes to

119 12:30:20|INF( &5
119 12:30:20|INF§ ,
119 12:30:20|INFC, 3
119 12:30:20|INFO|View update ended.|

'of the code-specific
|code that has produced this

’\
>

» @ This IMAS Database

All IMAS Databases

¥® Figure
| TablePlotview b
| B stackedPlotView »|

1. Right click on one of the selected
signals (marked by red color)
Select:

> Plot selected nodes to

> Figure

> New

> This IMAS Database

A new plot containing both signal data
will be shown.

NOTE: when plotting on figures, IMASViz check that data
share the same coordinates and the same units, otherwise
the plot cannot be performed. This note concerns only
figures, not stacked or table plots since data are not sharing
plot axis for such plots.

5 . Figure:1

2.6
24 f =i}

22 /92dp :’Lug:36440:1:nb|/un|t(2),’,r ver_launched/data
2 g2dp aug':sunq'nhi,lunif(ﬂ,'.i.,[ er_launched/data
I |
16 ‘ ‘{
1.4 ‘

1.2

— 1
v |

data[W] (x1e+06)

0.8 |
0.6 |
0.4 |
0.2 |

0 2 4 6 8 10
unit(il) .power_launched time[s]

v Mouse Enabled
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Selecting all data in the AOS (Array of Structures) O

IMASViz allows selecting all data found in the AOS at once:

1. Right click on any nbi.unit[:].power_launched.data

2. Select Select all nodes from the same AOS

3. In order to plot the selection, same as before, right click on any
nbi.unit[:].power_launched.data again

4. Select: "V hame= (STR_oD) Node:
a. Plot selected nodes to SR code
: v power_launched [W]
b. Flgure documentation= Power launched .. Documentatlo
c. New b data_erro P Select nbi. unit[7]. powerglkaihzﬁe_d data... — ;1
d. This IMAS Database BN . Select all nodes from the same AOS ]

P time [s]
» energy [eV] \

[=] Plot nbi.unit[7].power_launched.data to D‘
» beam_curre

L Unselect Nodes

\El Plot selected nodes to
I
.9 12:30:20|INFO|Loa| £3
.9 12:30:20|INFO|Buil
a1

220 AN INEN DLl oo oo T e e e e

A A X

v unit 3/8 iy e
» name= (STR_0OD) = 2.6

» identifier= (STR_OD) 3
» species B 44

v power_launched [W] S
documentation= Power launched ... 12

» é_'- == Unselect nbi.unit[2].power_launched,datia...

» dz .+ Select all nodes from the same A0S

N (-:nt:lr: E] Plot nbi.unit[2].power_launched.data to

4 bean' =" Unselect Nodes
» bea
SRS ﬂPIot selected nodes to

ﬁ! Figure » @8 This IMAS Database

v vEa v v

» Un"t: g;g & showjHide B TablePlotView » Figure:0 » | [F] All IMAS Databases
» uni

» unit 6/8 | @ Delete ] % StackedPIotvlew » Flgure 1

L Limik 71O [} -
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Selecting all data in the AOS (Array of Structures) plot ()

=
The result of plotting all " Figure:2 BB
nbi.unit[:].power_launched. 26
2.4 | E——— 1 — 1 {
d_ata IS Shown on the rlght /g2dpc: ug:36440:1:nbi/unit(O)/power_lau:Ahedldata
|
flgure 2.2 /'g2dpc:aug:36440:1:nbifunit(1)/power_launched/data
2 g2dpc:aug:36440: Linbifunit{2)}{power—taunchedidata—
1.8 g2dpciaug:36440:1:nbijunit(3)/power_launc ?edldata
1i— g2dpciaug:36440:1:nbifunit(4)/power_launched/data
© : !
T 14 /‘g2dpclaug:36440:1:nbijunit(s)/power_launched/data
Q .
g / q2dp :aug:36440:1:nbijunit(6)/power_launched/data
- 1.2 | ! |
% g2dpq:aug:36440:1:nbifunit(7)/power_launched/data
© 1
o
0.8
0.6
0.4
0.2
0 L
0 1 2 3 4 5 6 7 8 9 10
unit(il).power_launched.time[s]
v Mouse Enabled
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Plot configuration

[/ g
{
-

IMASViz enables some of the plot configuration features (not provided by
PyQtgraph library). Viewall

X Axis »
1. Right click anywhere inside the plot Y Axis »
2. Select Configure plot Mouse Mode
Auto Range

A Plot Configuration User Interface will be shown

Plot Options »

Export... =

" Configure Plot

Line Properties | Text properties Plot Design Properties
Line Color Style Thickness Symbol Symbol Size Symbol Color Symbol Outline Color
A N | Solid Line - || 1.00 2! [None ~ || 10.00 Z —
A B | Solid Line v ||1.00 ~|/ None ~ |110.00 = | eeee—
A I || Solid Line ~ || 1.00 2| None ~ || 10.00 = | ee—
/| solid Line ~ |/ 1.00 = |None ~ |[10.00 d—
|| Solid Line ~|/1.00 2| None ~ | [10.00 =i | eeeee—
i I | Solid Line v ||1.00 |2/ | None ~ |110.00 = N
¥ I Solid Line - || 1.00 < | None ~ |/ 10.00 J—
1/ solid Line ~||1.00 2| | None ~ || 10.00 = | —
I oK ’ Cancelr
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" Figure;2

2.6
2.4
2.2

1.8
1.6
1.4
1.2

data[w] (x1e+06)

0.8
0.6
0.4
0.2

Plot configuration: Example

. /92dpciaug:36441
® /g2dpciaug:3644

g2dpciaug:3644

g2dpciaug:3644
/92dpciaug:36441
_/g2dpciaug:36441
@ ' ' @ g2dpciaug:36441

0 1 2 3 4 5 6 7 8 9 10

unit(il).power_launched.time[s]

v Mouse Enabled

\

M)
)

~/

7\
=

Note: a menu is available when right-clicking on a plot

(including subplot) for:

zooming
executing filters on the data
exporting plot to different formats

Line Properties | Text properties

Line Color Style

LUANERN

gnngonnmn

Plot Design Properties

Thickness
Solid Line v(]1.00 |5
Solid Line v|[1.00 |&
Solid Line v |[|5.00 |5
Solid Line v(|1.00 |3
Solid Line v|[l00 |3
Solid Line v [|1.00 |5
Solid Line v |[1.00 |&
Solid Line v|[1.00 |3

Symbol

None

| None

None
None
None
None
None

(o]

X Axis
Y Axis

View All

Plot Options
Export...

Auto Range
Configure Plot

14
14

13

Symbol Size Symbol Color Symbol Outline Color

10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00

-
-

a
v

-
-

[l [Or] [0

4

'

=
——
———

OK ] Cancel
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Saving a selection O

IMASViz allows saving the signal
selection and then applying it to another
shot.

dist Display Node(s) selection

: dist  Unselect All Nod b
1. In the menu bar, navigate to and . Sy ke
select: S
> Node Selection Actions
> Save Node Selection I 2 67

2. Adialog window will be shown. - S
. . ype the name of the configuration.
There a configuration label can be Note. If left empty the default name
. g . signalSelection-18-10-2019
specified. Leave it empty for now. will be used.
3. Press OK. | =
| oK |‘ Cancel
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Applying selection to a new shot (1) (ff‘\

[

To apply the saved selection to a new shot:

1. Bring up the IMASViz initial window

2. In the text boxes set new values:

a. User name: g2dpc ' IMAS_VIZ (version 2.3.0)
b. Tokamak: aug Local data source | Experiment data source
C. Shot number: 36440 User name |g2dpc

d_ Run number: 4 Tokamak aug

Shot number 36440

3. Press Open button ... .

| Open
A new DTV window will appear. There:
4. In menu bar navigate to:  Tokamak: aug, user: g2cfl

ot Configurations | Available Node Selection Configurations |4

> ACtionS Actions Nod Seletion Actions D
. . Apply Configuration ;’;’;Zir:tcigjgux_o_s_lsp

> Apply Conflguratlon Export to IDS m:ggﬁ;g.ﬂux_lo-lilw
5. Inthe open window select tab o e action.15-10-2018 g

Available Node Selection ::gz;li:i:zi:sztéﬁ'1°'2°19"“’

- . test.lsp

Configurations Hyseelon

6 . From the IISt Select the CO nflg u ratlon Apply Node Selection Configuration to current IMAS databasel

Remove configuration

name (if default label was used it should be
signalSelection-<day>-10-2019.Isp) Note:

The configuration will be applied ONLY to the

7 . P reSS b utton Ap p Iy N ode single currently opened IMAS database source:

. Tokamak: aug, user: g2dpc, shot: 36440, run: 4
Selection...
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Applying selection to a new shot (2)

]

/7,
[\\

To plot the selected data (no navigation required), in the menu bar select:
Node Selection Actions
" Tokamak: aug, user; g2dpc, shot: 36440, run: 4

Figure
F-Xad[1a[-l Node Selection Actions
New v IDSs(3|

YYVY

Save Node Selection ~| Preview Plot
Th is IMAS Eg: Display Node(s) selection v
bold  Unselect All Nodes » . ‘
Database Efr; Ed Plot selected nodes to ¥® Figure » @ This IMAS Database
cgili_(r:l?nr_axisymmetric TablePlotview » Figure:0 »|[E All IMAS Databases
Eo?eiinset:m_changes StackedPlotView » Figure:1 »
g ez »
" Figure:3 ) L2 Y
2.6
2.4 /g2d ?’g:3'6440:4:nbl/unlt(O)'/power_TauncflI;;i/data
22 /g2d %g:36440:4:nbi/unit(l)lpower_launche&/data
5 92d ] :36440:4:nbifunit(2)/power_launched/data
3 g2d ': :36440:4:nbi/unit(3)/power_launched/data
- g2dpBiiug:36440:4:nbi/unit(4)/power_launched/data
% e /gzd 1Fg:36440:4:nbi/u.nit(5)/powezr_Iaéjn"wche.(i/da'tza
X 1a /92dp@ug:36440:4 nbifunit(6)/power_launched/data
% 12 g2d ;9:36440:4:nbi/unit(7)/power_|ai.|hchéd/data
- 1 ;
0.8
0.6
0.4
0.2
0
0 1 2 3 4 5 6 7 8 9 10
unit(il).power_launched.time[s]
¥ Mouse Enabled
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Comparing shots (1)
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Selections from 36440/4 can be added to existing plot containing data from
36440/1 shot.
In menu bar, navigate to:

YVYVYVYY

Node Selection Actions
Plot selected nodes to
Figure

Figure:2

This IMAS Database

" Tokamak: aug, user: g2dpc, shot: 36440, run: 4

FXG{ sl Node Selection Actions

¥ IDSs(3 Save Node Selection

bart  Display Node(s) selection
bol Unselect All Nodes
bre

M Ed Plot selected nodes to
coils_non_axisymmetric
controllers
core_instant_changes
core_profiles

core_sources

core_transport

B4 TablePlotView b
B stackedPlotVview »

-~ Preview Plot

uv.D

Figure:0 4
Figure:1
Figure:2 » @8 This IMAS Database
Figure:3 »| 5] All IMAS Databases

0.1
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Comparing shots (2) (@)

The Figure:2 will get updated with the added plots from the 36440/4 case.

" Figure:2 e
2.6
ol I i N L
2.4 ‘ ' ‘ /" g2dpciaug:36440:1:nbijunit(0)/power_launched/data
2.2 ‘[, ‘ /" g2dpc:aug:36440:1:nbifunit(1)jpower_launched/data
i /" g2dpc:aug:36440:1:nbifunit(2)/power_launched/data
2 il | g2dpciaug:36440:T:nbijunit(3)/power_launchedjdata
e 1 g2dpciaug:36440:1:nbijunit(4)/power_launched/data
/" g2dpciaug:36440:1:nbijunit(5)jpower_launched/data
= 16 I /" g2dpc:aug:36440:1:nbifunit(6)/power_launched/data
% 1.4 I g2dpc:aug:36440:1:nbi/unit(7)/power_launched/data
% g2dpciaug:36440:4:nbijunit(0)/power_launched/data
% 2 il g2dpc:aug:36440:4:nbifunit(1)/power_launched/data
S 1 : |~ g2dpciaug:36440:4:nbifunit(2)/power_launched/data
‘ " g2dpc:aug:36440:4:nbifunit(3)/power_launched/data
b ‘ ‘ g2dpc:aug:36440:4:nbijunit(4)/power_launched/data
0.6 Il ‘ /" g2dpc:aug:36440:4:nbifunit(5)/power_launched/data
H /" g2dpc:aug:36440:4:nbifunit(6)/power_launched/data
0:4 "l | | /" g2dpc:aug:36440:4:nbifunit(7)/power_launched/data
02 ’I '
0 Ll
0 1 2 3 4 5 6 7 8 9 10
unit(il).power_launched.time[s]
v Mouse Enabled

Note: With signals selected in 36440/1 and 36440/4 DTV, the same could be achieved by using (from the
menu bar): Node Selection Actions -> Plot selected nodes to -> Figure -> New ->
All IMAS Databases

MST1 ETS training and modelling session | 21/10/2019 | Page 25



Unselecting signals (@

To unselect signals in the menu bar select:
> Node Selection Actions

> unselect All Signals

> All IMAS Databases

' Tokamak: aug, user: g2dpc, shot: 36440, run: 1

F-Xad[- 1) Node Selection Actions

Save Node Selection ~  Preview Plot

Display Node(s) selection

26| |
Unselect All Nodes This IMAS Database

core
dat! [Z] Plot selected nodes to » All IMAS Databases

f‘;ﬂfr;kl I{';f\'\ onLIrcrAaes

This will unselect all signals selected in all opened IDS cases (DTV windows).
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Plotting 1D data embedded in time slices (1) O

. Tokamak: aug, user: g2dpc, shot: 36440, run:
Actions Node Selection Actions

In Opened 36440/1 case DTV window: distributions ~ Preview Plot

ec_antennas

1. Open equilibrium IDS Zaze_pmmes -
. . edge_sources
2. Intree view navigate to BB
ngm u - e -4.124
> equilibrium ‘i“”;'éﬁ%t‘!;‘nceo ’
> QOccurrence 0 ' i/asc_fur?fjg:;?dal_field -4.125
) . . ¥ Array of time_slice with 73 element(s)
> Array of time_slice with i — o
73 elements ! consranis
. ) 3 glolf)'lal_qusntities -4.127
> tlme_SI iIce 1/73 prodfc%riwentation: Equilibrium profiles (1D r... E
. » psi[Wb] (FLT_1D) =
> prOflleS 1d » ps@_error_lupper[%ka](gl_la:l’_ll[%) -4.128
—_— » psi_error_lower i
hi fwb] ( )
> f [T.m] (FLT_1 D) : ;F;E;_[::rgr_':luLgﬁelr[;[Vﬁ]((FLT_lD)) -4.129
. . » Wb] (FLT_1D
3. Right click on the node and select » pressure Pl (RLT_10) i
» pressure_error_upper [Pa] (FLT_1D) -2,

- - |
Plot as function of time i T e
| 5 Select equilibrium.time_slice[0].profiles_1d f...

» f
4
: ET +" Select all nodes from the same A0S
Q! B Plot as function of time
: fdl [=] Plot equilibrium.time_slice[0].profiles_1d.f to »
y £
» £ Hi
b i
> J:: 4 show/Hide 3
* L @ Delete »
(EBE ek = il
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Plotting 1D data embedded in time slices (2)

[/ g
{
-

In the opened plot window the time slider on the bottom can be moved and the
plot will update accordingly.

" Figure:10 - 8%
-4.13
//
/62dpc:aug:36440:1:equilibrium/time_slice(10)/}9&I&$/_1d/f
-4.14 :
-4.15
E -4.16
=
-4.17
-4.18
-4.19
-1.2 -1 -0.8 -0.6 -0.4 -0.2 0 0.2
NOTE: The X-axis corresponds to coordinate1, in this equilibriumytime_slice(10)/profiles_1d/psi
case psi found under v Mouse Enabled
equilibrium/time_slice(<time index>)/profiles_1d/psi. T
- - Time Slider
. - e e - - - ——— |
» pressure_error_lower [Pa] (FLT_1D)
v f[T.m] (FLT 1D} : . Index Value: 10
coordinatel =time slice[itime].p
S A Time: 1.2999999523162842 ()
» f error upper [T.m] (FLT 1D)

MST1 ETS training and modelling session | 21/10/2019 | Page 28



Plotting OD data @

\)

In opened 36440/1 case DTV window:

1. Open equilibrium IDS

2. Intree view navigate to

equilibrium

Occurrence 0

Array of time_slice with

73 elements i&g&ormal’error’ldw)ar:-9e+4o... LI

- ‘ Select equilibrium time_slice[0].global_quantities.ip...
“p_erro% quilibrium time_slice[0].global_q p

ti me SI ice 1 I73 W] B8 Plot equilibrium time_slice[0].global_quantities.ip to
— i

» li 3=-9] =

YYVY VYYVYY

global_quantities ; IE:?:ZEF@
. 4 xg 322 E3 show/Hide 4
'p ) Voo @ oolete :
Right click on the node and select
PIOt as funCtion Of time' ; /G2dpctaug:36440:1:equilibriumjtime_slice(:)/global_quantities/ip

0 1 2 3 4 5 6 7

v Mouse Enabled
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Using UDA: UDA requirements for IMASViz on the P
Gateway =

TCV, AUG and WEST requires a configuration file for enabling the UDA connection. The file
should be located in your home directory. However UDA JET access is public, nothing to set.

Accessing TCV IMPORTANT: For the UDA to
work,

~/logs/uda directory must exist!
On the GW this can be done

TCV username password with:

You have to provide a file '.exp2imas' with the following content in a single line:

The file should be located in your home directory (flename="'.exp2imas', do not forget > cd $SHOME
the dot !). > mkdir logs

> cd logs

> mkdir uda
Accessing AUG

You have to provide a file '.exp2imas’ with the following content in a single line:
AUG username password

The file should be located in your home directory (filename=".exp2imas', do not forget the dot !).

Accessing WEST

You have to provide a file .west_tunnel ' with the following content in a single line:
WEST username password

The file should be located in your home directory (e.g. filename=".west_tunnel', do not forget the dot !).



®,
%'

4

JET shot

Select tab
‘Experiment data
source’ from the
main GUI

Fill the fields
according to the
picture (shot 84600
from JET)

Click open (takes a
few seconds to load
data)

Load the magnetics
IDS

Right click on one
flux_loop and
execute ‘Select all
nodes from the
same AOS’

Plot all selected
nodes to a new
figure.

Local data sour

Experiment data source

Shot number 84600
Run number 0

Unified Data Access |JET

Open

==

B Trikamai: JET ﬁrom UDA),TI;ot: 84600, run: 0
Actions Node Selection Actions
ec_antennas P
ece
edge_profiles

Preview Plot

edge_sources 10
edge_transport
em_coupling 8
equilibrium
gas_injection =1
gyrokinetics 2 8
ic_antennas T 4
interferometer ko]
iron_core o 2
langmuir_probes
|h_antennas 5 /
¥ magnetics
¥ occurrence 0 2
» ids_properties kK
v Array of flux_loop with 36 element(s) )
v flux_loop 1/36
» name= (STR_0D) 5
» identifier=1:3 (STR_OD)
» Array of position with 1 element(s) 30 20
v flux [Wb]
documentation= Measured flux flux_|
). data (Wbl (FLT 1D)
» data_error_upper [Wb] (FLT_1D) Node documentation
» data_error_lower [Wb] (FLT_1D)
» validity_timed (INT_1D)
» validity=0 (INT_0ODY o
» time [s] (fit_1d_type) Node:
: ;:ﬂi::ggg ggg magnetics.flux_loop[0].flux.data
» flux_loop 4/36 =
» fluxloop 5/36 Documentation:
» flux_loop 6/36
» flux_loop 7/36 Data
» oop 8/36 <
. Lnmn 005
Log
21/10/2019 11:16:04|INFO[Building node for magnetics/bpol_probe(14)...|
21/10/2019 11:16:04|INFO|Building node for magnetics/bpol_probe(19)...| 1
21/10/2019 11 4|INFO|Building node for magnetics/bpol_probe(24)...|
21/10/2019 11:16:04|INFO|Building node for magnetics/bpol_probe(29)...|
21/10/2019 11:16:04|INFO|Building node for magnetics/bpol_probe(34)...| o
21/10/2019 11:16:04|INFO|Building node for magnetics/bpol_probe(39)...|
21/10/2019 11 4[INFO[Building node for magnetics/bpol_probe(44)...|
21/10/2019 11 4|INFO|Building node for magnetics/bpol_probe(49)...|
21/10/2019 11 4|INFO|Building node for magnetics/bpol_probe(S4)...|
21/10/2019 11 4[INFO|Building node for magnetics/bpol_probe(59)...|
21/10/2019 11 4[INFO|Building node for magnetics/bpol_probe(64)...|
21/10/2019 11 4|INFO|Building node for magnetics/bpol_probe(69)... |
21/10/2019 11:16:04|INFO|Building tree view took 0.43860650062561035 seconds. |
21/10/2019 11:16:04|INFO[View update ended. |
S
o

Figu

10

data[wb]

v Mouse Enabled

[H

NN

N

i

Using UDA: displaying the magnetics IDS from a

JET:84600:0:magnetics/flux |
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux_|
JET:84600:0:magnetics/flux |

JET:84600:0:

etics/flux_|

N

JET:84600:0:magneXics/

JET:84600:0:magnetics/flux)o

JET:84600:0:magnetics/flux_|

op(0)/flux/data
op(1)/flux/data
op(2)fflux/data
op(3)/flux/data

opf 11)fflux/data
(12)fluxidata
p(13)/flux/data i
op(14)flux/data

flux_loop(il)

Lflux.time([s]

24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56




Exporting data to a new IMAS pulse file

To export the opened IDSs from the DTV to a

new local IMAS pulse files:

1. In the menu bar navigate to
> Actions
> Export to IDS

2. Inthe opened window set the
database parameters

 Tokamak: JET (from UDA),

LGHLGEE Node Selection Actions

Apply Configuration
Export to IDS

(Note that the Database must exist!)

User: [/
Database: |/
Shot: '

Note 1: Only IDSs, that are CURRENTLY OPENED in the tree view, will be exported!
Note 2: Make sure the database/machine (created using imasdb command) exists!

Run: [[

Cancel

3. Press OK

=0\
N

2
Z

[/
C
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Example of using the plugins — Equilibrium plugin

1.  Open the WEST shot
(g2lfleur,west,54178,0)

2.  While keeping the shift
keyboard button pressed,
right-click on the
‘equilibrium’ IDS

3. Select the ‘Equilibrium
plugin’

The Equilibirum overview plugin
window will be shown.

The slider on the bottom of the
window can be used to show data
for different time values.

" Tokamak: west, user: g2Ifleur, shot: 54178, run: 0

Actions Node Selection Actions

v |DSs(54178)
amns_data
barometry
bolometer
bremsstrahlung_visible
charge_exchange
coils_non_axisymmetric
controllers
core_instant_changes
core_profiles
core_sources
core_transport
dataset_description
distribution_sources
distributions
ec_antennas

ece

edge_profiles
edge_sources
edge_transport
em_coupling
equilibrium

~  Preview Plot

V.o

IMAS_VIZ. (version 2.3,0;

Local data source | Experiment data source

User name | g2lfleur

Tokamak \west
Shot number 54178

Run number |0

RECNN + Equilibrium overview...
gyrokinetics Open
ic_antennas
Equilibrium Shot 54178 Run 0 Machine west  User g2lfleur
Psi with BO=-3.835 [T] at RO=2.370 [m]
400 T 1.3
- 0.8
2 200 : 0.6 3
1
5 = T — q95 0.4 © 0.5 —— triang up
= I —=- qg.axis 0.2 4 é —=—- triang low
—104 / : £ 001 s ST e
2] i = 00 g
2 H -0.2 :
- 4 -0.4 .5 ]
= 200 4 T ;50
g : -0.6 <
= o 1 -0.8 gr
E 2.55 1
© 250 i ) R[m] & 0.025 4
E) ! Time = 38.056514739990234
: 02988 1
— T o4
E 0025 I
> 1
=0:000 L . ; ; . ; : ; y 1e+05 415 : : g ; ;
40 50 60 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Time [s] rho_tor_norm rho_tor_norm
SR o x=44.8578 y=0.000427702
a € > P Q = »

Stop Enable Grid  Time value to draw (press enter) |48.0
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