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What is IBEX?

IBEX is a general purpose graphical tool for exploring the content of IMAS
structured data (IDS).

(https://github.com/iterorganization/IBEX)



Running IBEX on EFGW

> module load ach-modules
> module load IBEX

> ibex

> module load ach-modules/2025b
> module load IBEX

> ibex
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Bonus - loading IMAS-Validator on EFGW

> module load ach-modules
> module load IMAS-Validator

> imas_validator (cli)

> module load ach-modules/2025b
> module load IMAS-Validator

> imas_validator (cli)



ibex Tool X

Edit View Window Help Preferences

Configurations
Ibex Tool ) Load Save as Delete + Select URIs [5]

—

No configurations available
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URIs used in the slides

e imas:hdf5?user=g2dpc;pulse=38384;run=/;database=aug;version=3

e imas:hdf5?user=g2dpc;pulse=32408;run=15;database=aug;version=3



Section 1 - basic usage

creating configuration

- selecting pulsefile(s)

- accessing 0D nodes

- plotting 1D quantity

- accessing plot metadata

- plot visual configuration
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Selecting configuration

ibex Tool

Edit View Window Help Preferences

Create config

Use template
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Selecting pulsefiles (1/2)

ibex Tool X

Edit View Window Help Preferences

Select URIs

Upload local dataset Wirite/Paste your URI

Legacy parameters

User * Backend * Database * Version *

public E 1 ASE € 3

No uri added
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Selecting pulsefiles (2/2)

ibex Tool

Edit View Window Help Preferences

Select URIs
Write/Paste your URI

imas:hdf5?user=g2dpc;pulse=32408;run=15;database=aug;version=3

Upload local dataset

Legacy parameters

User * Backend * Database * Version *
3

public

URI
imas:hdf5?user=g2dpc;pulse=38384;run=7;database=aug;version=3

imas:hdf5?user=g2dpc;pulse=32408;run=15;database=aug;version=3

<

Validate
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Selecting quantities (1/3)

ibexTool

Edit View Window Help Preferences

Configurations ( —
T Ibex Tool (o] (oo ) (R (e ¢« 7

ibex_tutorial
Search node

Enter node name

See errors

. URI-0 s
imas:hdf5?user=g2dpc;pulse=38384;rn

. URI-1 .
imas:hdf5?user=g2dpc;pulse=32408;r

No chart generates
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Selecting quantities (2/3)

ibex Tool X

Edit View Window Help Preferences

Configurations —— — [ ]
Ibex Tool : 7 ‘ Add ] l Load m ‘ Delete ’ ®
ibex_tutorial . |

data_dictionary_URI-0

Search node

y Metadatas
wri imas:hdf5?
See errors user=g2dpc;pulse=38384;run=7;database=aug;version=3#equilibrium:0/ids_properties/version_
URI-0 name data_dictionary_URI-0
nas:hdf5?user=g2dpc;pulse=38384;
MBS ARSI PaRTSe 4 path #equilibrium/ids_properties/version_put/data_dictionary
O core_profiles:0 uniit NIA
Dec_launchers:0
& equilibrium:0 shape 6
&ids_properties dimension G
A comment
# homogeneous_time value
A source miri N/A
A provider
A creation_date max NIA
& version_put — -

A data_dictionary
A access_layer
A access_layer_language
Cprovenance
Dvacuum_toroidal_field
Ogrids_ggd
Otime_slice
ocode
=time
Dic_antennas:0
©nbi:0
O pulse_schedule:0
o summary:0
otf0
owall:0

URI-1

~
imas:hdf5?user=g2dpc;pulse=32408;n
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Selecting quantities (3/3)

Edit View Window Help Preferences
Configurations
CbexTool T «

. @D Errorbands H n .

time_URI-0

Search node

‘ Enter node name .

See errors

URI-0 -
imas:hdf5?user=g2dpc;pulse=38384;n

& core_profiles:0
Oec_launchers:0
@ equilibrium:0
Dids_properties
o vacuum_toroidal_field
ogrids_ggd
Otime_slice
code
@ =time 1...N
Oic_antennas:0
©nbi:0
O pulse_schedule:0
o summary:0
otf0
owall:0

time [s]

@ +2 2x00

URI-1 .
imas:hdf5?user=g2dpc;pulse=32408;n
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Selecting multiple quantities

ibexTool

Edit View Window Help Preferences

lbexTool y

Search node

Enter node name .

See errors

‘ URI-0 G
imas:hdfS?user=g2dpc;pulse=38384;run

. URI-1 «
imas:hdfS?user=g2dpc;pulse=32408;run

©core_profiles:0

O core_sources:0

O distributions:0

mec_launchers:0

oece:0

@ equilibrium:0
Oids_properties
©vacuum_toroidal_field
otime_slice
mcode
B=time

Dic_antennas:0

©nbi:0

opf_active:0

o pulse_schedule:0

O summary:0

otf:0

owall:0

owaves:0

time [s]

o= QB E 0@

time_URI-0 / time_URI-1

—— time_URI-0
=~ time_URI-1

P +H» 200

t Select URIs

CBess>
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Displaying metadata (1/2)

ibex Tool x

Edit View Window Help Preferences

Configurations
CbexTool T «

. Q Error bands %

time_URI-0 / time_URI-1

Search node

Enter node name

See errors

—— time_URI-0
—— time_URI-1

!
-
@
+
0]

' URI-0 .
imas:hdf5?user=g2dpc;pulse=38384;n

‘ URI-1 2
imas:hdf5?user=g2dpc:pulse=32408;n

time [s]

& core_profiles:0
core_sources:0
Odistributions:0
mec_launchers:0
oece:0
@ equilibrium:0 e O |
Oids_properties
O vacuum_toroidal_field
ogrids_ggd
otime_slice
©code
=time
Dic_antennas:0
©nbi:0
o pf_active:0
O pulse_schedule:0
o summary:0
otf:0
owall:0
owaves:0
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Displaying metadata (2/2)

ibex Tool X

Edit View Window Help Preferences
Configurations — e [ ]
Ibex Tool : 7 ‘ Add ‘ | Load m ‘ Delete ’ )
ibex_tutorial L

time_URI-0  time_URI-1

Search node

Metadatas
- time_URI-0/ time_URI-1 uri imas:hdf5?user=g2dpc;pulse=38384;run=7;database=aug;version=3#equilibrium:0/time
See errors .
name time_URI-0
10
. URI-0 . path #equilibrium/time
imas:hdf5?user=g2dpc;pulse=38384;ri 8
unit s
w
2 R 8
. MRl o~ shape 985
imas:hdf5?user=g2dpc;pulse=32408;r g
. 4 < "
/3 dimension 1
o core_profiles:0
core_sources:0 : 0.10000000149011612,
O distributions:0 0 0:11000000149011611;
mec_launchers:0 0 200 400 600 800 Q 0:12000000149011612,
= ce:0 value 0.13000000149011612,
= .'I'b 8 0 1...N 0.14000000149011613,
equilibrium:
0.1500000014901161,
Gids_properties 0.16000000149011612
O vacuum_toroidal_field .
o grid d min 0.10000000149011612
grids_gg
otime_slice max 9.940000001490116
=]
codfe mean 5.020000001490116
v =time
Dic_antennas:0 standard_deviation 2.843448610402516
Dn?LO ve:0 description Generic time
o pf_active:
O pulse_schedule:0 TN
o summary:0
kil name 1.N
owall:0
owaves:0 path N/A
unit N/A
shape 985
ndim 1
Coordinates o
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Visual configuration (1/2)

ibex Tool x

Edit View Window Help Preferences
——
Configurations
CbexTool T «

. O Error bands

time_URI-0 / time_URI-1

Search node

Enter node name

See errors time_URI-0

—— time_URI-1

’ URI-0 .
imas:hdf5?user=g2dpc;pulse=38384;n

' URI-1 2
imas:hdf5?user=g2dpc:pulse=32408;n

time [s]

& core_profiles:0
Ocore_sources:0
Odistributions:0
mec_launchers:0
oece:0
@ equilibrium:0 1...N
Oids_properties
O vacuum_toroidal_field
ogrids_ggd
otime_slice
©code
=time
Oic_antennas:0
©nbi:0
o pf_active:0
O pulse_schedule:0
o summary:0
otf:0
owall:0
owaves:0

B+ 2x00
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Visual configuration (2/2)

ibex Tool

Edit View Window Help Preferences

Configurations
“tbex Tool T 5
. time_URI-0  time_URI-1
Search node ) R R
= i . Visual customization
nter node name Q
time_URI-0 / time_URI-1
B = Global
See errors
© URI-0 T 1D plots
imas:hdf5?user=g2dpc;pulse=38384;ri time LIREL Plot color
jo— Customize the plot color
URI-1 ) o=
‘ ) 7 @ rgb(31, 119, 180) & Reset plot colors
imas:hdf5?user=g2dpc:pulse=32408;n g L
o~
o
tcore_profiles:0 Plot mode
i o SolreEso Customize the mode
o distributions:0 lines
mec_launchers:0 2
Sece:0 + Plot shape
ko 1...N Customize the shape
& equilibrium:0 o) ‘
ids_properties linear
O vacuum_toroidal_field
ogrids_ggd :=E Heatmap
otime_slice
Ocode Geometry
o =time
Dic_antennas:0 Axis range
©nbi:0
o pf_active:0 & Dataplots synchronization
O pulse_schedule:0
o summary:0
otf:0
owall:0
owaves:0

—
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Locking the plot

ibexTool -

Edit View Window Help Preferences
——
Configurations
CbexTool T «

. @D Errorbands

Search nod 5 <
‘ aeirpoce i time_URI-0 / time_URI-1
Enter node name n
See errors —— time_URI-0
~— time_URI-1
' URI-0 o
imas:hdf5?user=g2dpc;pulse=38384;ri
—
U4
‘ URI-1 = e
imas:hdf5?user=g2dpc:pulse=32408;n %
L
& core_profiles:0
O core_sources:0 o
& distributions:0 oy
mec_launchers:0 a
oece:0 b
@ equilibrium:0
1...N o

Dids_properties
©vacuum_toroidal_field
ogrids_ggd
otime_slice
O code
=time
Dic_antennas:0
©nbi:0
o pf_active:0
O pulse_schedule:0
o summary:0
otf:0
owall:0
owaves:0
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Opening quantity in new plot window

Edit View Window Help Preferences

I ; : S

CbexTool TIT >
. time_URI-0 / time_URI-1
Search node
‘ Enter node name .!
' —— time_URI-0
See errors ~— time_URI-1

. URI-0 o
imas:hdf5?user=g2dpc;pulse=38384;n

time [s]

. URI-1 2
imas:hdf5?user=g2dpc:pulse=32408;r

& core_profiles:0
O core_sources:0
Odistributions:0
mec_launchers:0
oece:0 1...N
@ equilibrium:0

Dids_properties :

o vacuum_toroidal_field Error bands

ogrids_ggd . e ' B . .

H 8 time_URI-1

otime_slice

©code

=time
Dic_antennas:0
©nbi:0
o pf_active:0
O pulse_schedule:0
o summary:0
otf:0
owall:0
owaves:0

time [s]

B+ 2xO00
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Section 2 - more plotting

- 1+D quantities
- switching axis

- heatmaps



Selecting 1D+ quantity (1/4)

ibex Tool X

Edit View Window Help Preferences
Configurations [
lbex Tool = - ‘ Add ‘ ’ Load ‘ ‘ Delete ’ + Select URIs o
ibex_tutorial L

[ JE— L

a X psi pressure_URI-0

Search node

y time
See errors
- pressure [Pa]
o boundary
boundary_separatrix
O boundary_secondary_separatrix
0 constraints
O global_quantities
profiles_1d
=psi
= phi
= pressure
=f
= dpressure_dpsi
=f_df_dpsi psi [Whb]
=j_tor
=|_parallel
=q
= magnetic_shear
=r_inboard
=r_outhoard
=rho_tor
==rho_tor_norm
=dpsi_drho_tor
geometric_axis
= elongation
= triangularity_upper
= triangularity_lower
== squareness_upper_inner
= squareness_upper_outer
= squareness_lower_inner
= squareness_lower_outer
=volume

15x10°

0.5x10°

1 g 1
=21 =2 -1.9 -1.8

=rho_volume_norm
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Selecting 1D+ quantity (2/4)

Edit View Window Help Preferences

Ibex Tool

Configurations

ibex_tutorial

pressure_URI-0

Search node

a X psi

y time

See errors

o boundary
boundary_separatrix
O boundary_secondary_separatrix
0 constraints
O global_quantities
profiles_1d
=psi
= phi
= pressure
=f
= dpressure_dpsi
=f_df_dpsi
=j_tor
=|_parallel
=q
= magnetic_shear
=r_inboard
=r_outhoard
=rho_tor
==rho_tor_norm
=dpsi_drho_tor
geometric_axis
= elongation
= triangularity_upper
= triangularity_lower
== squareness_upper_inner
= squareness_upper_outer
= squareness_lower_inner
= squareness_lower_outer
=volume
=rho_volume_norm

ibex Tool

5 Heatmap v

Contour

pressure [Pa]

15x10°

0.5x10°

g
-1.9

psi [Wh]

‘ Add ‘ ’ Load ‘ ‘ Delete ’ + Select URIs [ ]

—

CBess>
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Selecting 1D+ quantity (3/4)

ibex Tool x

Edit View Window Help Preferences
——
: Configurations
CbexTool T «

— @ o [ B (]

pressure_URI-0

Search node
Enter node name ﬁme

See errors

boundary
boundary_separatrix
O boundary_secondary_separatrix
0 constraints
& global_quantities
& profiles_1d
~=psi
~ =phi
= pressure
=t ; 19
- =dpressure_dpsi
~ =f_df dpsi ) psi [Wb]
=i tor 0.10
~ =j_parallel
=q
- =magnetic_shear
~ =r_inboard
~ =r_outboard n
~ =rho_tor
‘z=rho_tor_norm
~ =dpsi_drho_tor
o geometric_axis
~ =elongation
- =triangularity_upper
~ =triangularity_lower
~ &=squareness_upper_inner
~ &=squareness_upper_outer
= squareness_lower_inner
~ =squareness_lower_outer
~ =volume
==rho_volume_norm

pressure [Pa]

B +8 2x00
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Selecting 1D+ quantity (4/4)

Edit View Window Help Preferences

Ibex Tool

Configurations

ibex_tutorial

Search node

w

See errors

o boundary
boundary_separatrix
O boundary_secondary_separatrix
0 constraints
O global_quantities
e profiles_1d
=psi
=phi
= pressure
=f
= dpressure_dpsi
=f_df_dpsi
=j_tor
=|_parallel
=q
= magnetic_shear
=r_inboard
=r_outhoard
=rho_tor
=rho_tor_norm
=dpsi_drho_tor
geometric_axis
= elongation
= triangularity_upper
= triangularity_lower
= squareness_upper_inner
= squareness_upper_outer
= squareness_lower_inner
= squareness_lower_outer
=volume
=rho_volume_norm

time

417

Value: 4

1.5x10°

ibex Tool

@D Errorbands

pressure_URI-0

-1 -05 @

psi [Wb]

eaje] - = -

—

CBess>
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Switching axis (1/2)

ibex Tool x

Edit View Window Help Preferences
——
: Configurations
CbexTool T «

o

N ® o [ B (6]

pressure_URI-0

Search node

Enter node name v psi

time
See errors ?

boundary
o boundary_separatrix
O boundary_secondary_separatrix
0 constraints
O global_quantities
@ profiles_1d

=psi

~ =phi

= pressure

pressure [Pa]

=f ¥ 05
~ =dpressure_dpsi
~ =f_df _dpsi psi [wb]

=j_tor &L
=j_parallel
=q

- =magnetic_shear

- =r_inboard

~ =r_outboard

- =rho_tor
=rho_tor_norm

~ =dpsi_drho_tor

geometric_axis

= elongation
= triangularity_upper
= triangularity_lower

- =squareness_upper_inner
= squareness_upper_outer
= squareness_lower_inner

- =squareness_lower_outer
=volume
=rho_volume_norm

B +8 2x00
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Switching axis (2/2)

ibexTool

Edit View Window Help Preferences

Ib T I Configurations
E ex loo ibex_tutorial
Search node
Enter node name -
See errors
boundary

o boundary_separatrix
O boundary_secondary_separatrix
0 constraints
Oglobal_quantities
& profiles_1d
 =psi

= phi

2 =pressure

=f
=dpressure_dpsi

~ =f_df _dpsi

=j_tor
=|_parallel
=q

- =magnetic_shear

==r_inboard
=r_outhoard

- =rho_tor

~ =rho_tor_norm

- =dpsi_drho_tor
[ geometric_axis

= elongation

= triangularity_upper

= triangularity_lower

= squareness_upper_inner

- & squareness_upper_outer

- =squareness_lower_inner

= squareness_lower_outer
=volume
=rho_volume_norm

-211

o

pressure [Pa]

@D Errorbands . .

pressure_URI-0

time [s]

B +8 2xX0R0

—

CBess>
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Back to heatmap

Edit View Window Help Preferences

Ibex Tool

Configurations

ibex_tutorial

pressure_URI-0

Search node

a X time

y| psi

See errors

o boundary
boundary_separatrix
O boundary_secondary_separatrix
o constraints
O global_quantities
profiles_1d
=psi
= phi
= pressure
=f
= dpressure_dpsi
=f_df_dpsi
=j_tor
=|j_parallel
=q
magnetic_shear
=r_inboard
r_outhoard
=rho_tor
=rho_tor_norm
=dpsi_drho_tor
ygeometric_axis
= elongation
= triangularity_upper
= triangularity_lower
= squareness_upper_inner
= squareness_upper_outer
= squareness_lower_inner
= squareness_|ower_outer
=volume

w

=rho_volume_norm

ibex Tool

‘ Add

aoBe

pressure_URI-0

pressure [Pa]

15x10°

0.5x10°

time [s]

( | Load ‘ ‘ Delete | + Select URIs )

—

CBess>
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Section 3 - multidimensional data

- 2D quantities
- contour plot

- geometry



Selecting 2D quantity (1/4)

Edit View Window Help Preferences

Configurations
Ibex Tool A
ibex_tutorial
psi_URI-0
Search node
X R
y z
See errors 15-

profiles... time
URI-0 N o 1
imas:hdf5?user=g2dpc;pulse=38384;r

o core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties -0.5-
o vacuum_toroidal_field
ogrids_ggd
@&time_slice
o boundary
o boundary_separatrix o
O boundary_secondary_separatrix 0 0.10
O constraints
O global_quantities
o profiles_1d
@ profiles_2d
ogrid_type
ogrid

=r

Z [mixed]

=z
=psi
=theta
=phi
=j_tor
=|_parallel
=b_r
=b_field_r
=b_ z
=b_field_z
=b_tor

ibexTool

sSogoea

psi_URI-0

psi [Wb]

-05

R [mixed]

eale] - e o

—
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Edit View Window Help Preferences

Configurations

Ibex Tool

ibex_tutorial

psi_URI-0

Search node

de nar Q

See errors
profiles...

URI-0 .

imas:hdf5?user=g2dpc;pulse=38384;r

& core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties
o vacuum_toroidal_field
ogrids_ggd
@&time_slice
o boundary
o boundary_separatrix b
O boundary_secondary_separatrix 0
O constraints
& global_quantities
o profiles_1d
@ profiles_2d
ogrid_type
ogrid

B=psi

=j_tor
=j_parallel
=b_r
=b_field_r
=b z
=b_field_z
=b_tor

Switching to contour map

EEEEE6

psi_URI-0
. 15-
time
1- o
05- =
=)
% |
E ¥ {1 |
‘;‘ /
-0.5- —
s
-15- i \ !
0 1 2 3

O R [mixed]

0.10

ibexTool

psi [Wb]
[ ]-04

-1.2

-1.6

eale] - e o

—
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Selecting geometry (1/5)

ibexTool X

Edit View Window Help Preferences
Configurations ( ————— [ ]
Ibex Tool : x | Add | Load m | Delete } ©
ibex_tutorial S )

psi_URI-0 -
Search node T —

" X R psi_URI-0
y z
See errors 15-
profiles... time psi [Wb]

URI-0 (o] e 04

~

imas:hdf5?user=g2dpc;pulse=38384;n

o core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties -0.5-
o vacuum_toroidal_field
ogrids_ggd
@&time_slice e L
o boundary 0 1 2 3 Q
tboundary_separatrix | o
O boundary_secondary_separatrix 0 0.10
O constraints
& global_quantities
oprofiles_1d
@ profiles_2d
ogrid_type
ogrid

-1.2

Z [mixed]
o
T

-1.6

R [mixed]

B =psi

=j_parallel
=b_r
=b_field_r
=b z
=b_field_z
=b_tor
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Edit View Window Help Preferences

Configurations

Ibex Tool

ibex_tutorial

Search node

See errors

URI-0 .

imas:hdf5?user=g2dpc;pulse=38384;r

o core_profiles:0 0.

Oec_launchers:0

@ equilibrium:0
ids_properties -0.

Z [mixed]

Selecting geometry (2/5)

psi_URI-0

5-

©vacuum_toroidal_field -

ogrids_ggd
®&time_slice
o boundary
o boundary_separatrix
O boundary_secondary_separatrix
O constraints
o global_quantities
oprofiles_1d
@ profiles_2d
ogrid_type
ogrid

-1

=j_tor
=j_parallel
=b_r
=b_field_r
=b z
=b_field_z
=b_tor

5-

psi_URI-0

R [mixed]

ibexTool
psi [Wb]
-0.4
-0.8
-1.2,
-1
-2

eale] - e .

Visual customization

Global

1D plots
3 Heatmap

Geometry

URI containing geometries

Geometries to display

Axis range

« Dataplots synchronization

—
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Selecting geometry (3/5)

ibexTool X

Edit View Window Help Preferences

—

Configurations

- . | Add | Load m | Delete . -+ Select URIs @
ibex_tutorial > ( J

psi_URI-0
Search node

Ibex Tool

Visual customization

psi_URI-0 Global v
See errors
URI-0 . 15- . 1D plots %
imas:hdf5?user=g2dpc;pulse=38384;r 1- ‘o4 B — 5
o core_profiles:0 _ 05- = -
Oec_launchers:0 § ) Geometry ~
o= 2
& equilibrium:0 % - -12 B _
mids_properties -0.5- > s URI containing geometries
Ovacuum_toroidal_field - imas:hdf5?user=g2dpc;pulse=38384;run:  ©
ogrids_ggd -2
Btgime__sgli?:e “h8+ by S 5 & @ Geometries to display
boundary ) Pick 2 geometry s
o boundary_separatrix R [mixed]
O boundary_secondary_separatrix URI- .
O constraints O#ic_antennas:0/antenna[:]/module[:]/strap[
tglobal_quantities ‘Vgeometry/
oprofiles_1d URI- %
@ profiles_2d O#wall:0/description_2d[:}/limiter/unit[:J/outli
ogrid_type ne/
ogrid ®
=r
=z
 =psi
=theta
= phi
=j_tor
=j_parallel
=b_r
=b_field_r
=b z
=b_field_z

=b_tor
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Selecting geometry (4/5)

Edit View Window Help Preferences

Ib T I Configurations
ex loo ibex_tutorial
Search node
See errors
URI-0 5=
~
imas:hdf5?user=g2dpc;pulse=38384;r 1-
o core_profiles:0 _ 05-
o
Oec_launchers:0 g §e
& equilibrium:0 %
ids_properties -0.5-
©vacuum_toroidal_field -
ogrids_ggd
: 2 -15-
®&time_slice L
o boundary

o boundary_separatrix
O boundary_secondary_separatrix
O constraints
o global_quantities
oprofiles_1d
@ profiles_2d
ogrid_type
ogrid
=r
=z
 =psi
=theta
=phi
=j_tor
=j_parallel
=b_r
=b_field_r
=b z
=b_field_z
=b_tor

psi_URI-0

R [mixed]

psi [Whb]
-0.4

ibexTool

= wall:0/limiter

eale] - e .

Visual customization

Global v

1D plots M
3 Heatmap v

Geometry ~

URI containing geometries

imas:hdf5?user=g2dpc;pulse=38384;run: *

Geometries to display

URI-0#wall:0/description_2d[:Mlimiter/u... X

URI-
0#ic_antennas:0/antenna[:}/module[:]/strap[
:J/geometry/

URI-
+ O#wall:0/description_2d[:]/limiter/unit[:/o
utline/
?

—
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Selecting geometry (5/5)

ibexTool X

Edit View Window Help Preferences
Configurations ( ————— [ ]
Ibex Tool : x ‘ Add ‘ Load m | Delete \ (@)
ibex_tutorial L

psLURID e, ] ]
& X R psi_URI-0

See errors 15-
profiles... time

URI-0 (o) s

~

Search node

psi [Wh] — wall-0fimiter

-05
imas:hdfS?user=g2dpc;pulse=38384;n
o core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties -0.5-
©vacuum_toroidal_field
ogrids_ggd
®&time_slice
o boundary
o boundary_separatrix ! o
O boundary_secondary_separatrix 0 0.10
O constraints
o global_quantities
oprofiles_1d
@ profiles_2d
ogrid_type
ogrid

=r

Z [mixed]

R [mixed]

=z
=psi
=theta
=phi
=j_tor
=|_parallel
=b_r
=b_field_r
=b z
=b_field_z
=b_tor
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Section 4 - data manipulation

- data operations
- data smoothing

- downsampling



Simple data operations (1/6)

‘ibexTool (X

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

@D Erorbands B ﬂ .

Search node b0_URI-0

Enter node name '

See errors

URI-0 N
imas:hdf5?user=g2dpc;pulse=38384;n

& core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties
@ vacuum_toroidal_field
| =10
=b0
ogrids_ggd
ctime_slice time [s]
©code
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

be [T]

B +S® 2x00

. URI-1
v
imas:hdf5?user=g2dpc;pulse=32408;n
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Simple data operations (2/6)

iibexTool X

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

@D Erorbands

Search node b0_URI-0

Enter node name u

See errors

URI-0 N
imas:hdf5?user=g2dpc;pulse=38384;n

& core_profiles:0
Oec_launchers:0
@ equilibrium:0
mids_properties
@ vacuum_toroidal_field
=10
=b0
ogrids_ggd
ctime_slice time [s]
©code
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

be [T]

B +P 2xXxDD

. URI-1
v
imas:hdf5?user=g2dpc;pulse=32408;n
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Simple data operations (3/6)

ibex Tool x|

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

. b0_URI-0

Search node

‘ Data manipulation
Enter node name u b0 URI-0
= Downsampling v
See errors
URI-0 R Interpolation M
imas:hdf5?user=g2dpc;pulse=38384;n b -
ata smoothing v
& core_profiles:0
Dec_launchers:0 Data operations ~
@ equilibrium:0
mids_properties Kind Operation Value
&vacuum toroidal field Operand type Select the operation Scalar value for the operation
Erﬂ_ B ; Constant S Select the operatior < 1 : ‘
v =b0
7 +
ogrids_ggd J—_— v Constant 1
otime_slice @ Signal
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n
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Simple data operations (4/6)

ibex Tool x|

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

. b0_URI-0

Search node
‘ Data manipulation
Enter node name u b0 URI-0
= Downsampling v
See errors
URI-0 R Interpolation M
imas:hdf5?user=g2dpc;pulse=38384;n b -
ata smoothing v
& core_profiles:0
Dec_launchers:0 Data operations ~
@ equilibrium:0
oids_properties 4 Kind Operation Value
5 2, Operand type Select the operation Scalar value for the operation
@ vacuum_toroidal_field & . — : : =
=10 Q Constant < Select the operatior By 1 |
v =b0
7 + . s
o grids_ggd R + Add operation Addition
otime_slice o Subtraction
= codﬁe Multiplication e
=time
Dic_antennas:0 Division
©nbi:0 Exponentiation
o pulse_schedule:0 ——
roof
o summary:0
oth0
owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n
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Simple data operations (5/6)

ibex Tool

Edit View Window Help Preferences

" lbex Tool

Configurations

ibex_tutorial 3
. b0_URI-0
Search node
Enter node name u

See errors

URI-0 N
imas:hdf5?user=g2dpc;pulse=38384;n

& core_profiles:0
Dec_launchers:0
@ equilibrium:0
mids_properties
®vacuum_toroidal_field
=10
1]
ogrids_ggd
otime_slice
©code
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

be [T]

. URI-1
v
imas:hdf5?user=g2dpc;pulse=32408;n

b0_URI-0

time [s]

Downsampling
Interpolation
Data smoothing

Data operations

Kind
Operand type

Constant

<>

+ Add operation

Data manipulation
v
v
-
~
Operation Value
Select the operation Scalar value for the operation
Exponentiation o3 2 )

v

—

@ Poznariskie Centrum Superkomputerowo-Sieciowe
Pc s s Poznan Supercomputing and Networking Center



Simple data operations (6/6)

ibex Tool

Edit View Window Help Preferences

—

Operation
Select the operation

Configurations
t@ Ibex Tool ibex_tutorial $
. bO_URI-0
Search node
Enter node |
nter node name u bO_UR|_0 .
Downsampling
See errors
Interpolation
URI-0 “
imas:hdf5?user=g2dpc;pulse=38384;n )
Data smoothing
O core_profiles:0 =
mec_launchers:0 - Data operations
@ equilibrium:0 2
mids_properties gind .
e vacuum_toroidal_field g peraidtype
=10 Constant 3
~ =b0 ?

3 Kind
ogrids_ggd time [s] Operand type
catime_slice (o] :
[ code_ Constant <

=time
Oic_antennas:0 + Add operation
©nbi:0
o pulse_schedule:0
O summary:0
oth0
owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n

Exponentiation

Operation
Select the operation

Nth root

Data manipulation
v
Value
Scalar value for the operation
5 2 Y -
Value

Scalar value for the cperation

<)

<

< 2

?

Am>ly = -Restore
23
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Data smoothing (1/3)

iibexTool

Edit View Window Help Preferences

" lbex Tool

Configurations
ibex_tutorial

Search node

Enter node name u

See errors

URI-0 N
imas:hdf5?user=g2dpc;pulse=38384;n

& core_profiles:0
Oec_launchers:0
& equilibrium:0
mids_properties
& vacuum_toroidal_field
=10
~ =b0
ogrids_ggd
otime_slice
©code
=time
Oic_antennas:0
©nbi:0
o pulse_schedule:0
O summary:0
oth0
owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n

b0_URI-0

b0_URI-0

time [s]

B+ 2xD0

Data manipulation

Downsampling v
Interpolation M

Data smoothing ~

Method
Select the method

gaussian_filter ¢

Sigma

Standard deviation
for Gaussian
kernel

1
v

Data operations .

—

CBess>
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Data smoothing (2/3)

:lliix‘;-'lfént%

Edit View Window Help Preferences
——
Configurations
“bexTool | ¢«

ibex_tutorial 3

. u b0_URI-0

Search node
- Data manipulation
Enter node name ' b0 URI-0
- Downsampling i
See errors
URI-0 . Interpolation v
imas:hdf5?user=g2dpc;pulse=38384;n . -
smoothing ~
& core_profiles:0 —
Dec_launchers:0 = Method
& equilibrium:0 _‘g Select the method
mids_properties E gaussian_filter :
& vacuum_toroidal_field ﬁ
=10 Sigma
Q Standard deviation
~ =b0 for Gaussian
ogrids_ggd + kernel
g, _g,g time [s] & = 73
tatime_slice 5 L]

©code

Dic_antennas:0

©nbi:0 Data operations ™
o pulse_schedule:0

o summary:0

oth0

owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n
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Data smoothing (3/3)

iibexTool

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

. b0_URI-0

Search node p =
- Data manipulation
Enter node name u
J b0_URI-0 :
Downsampling v
See errors
Interpolation v
URIO . i
imas:hdf5?user=g2dpc;pulse=38384;n .
Data smoothing ~
O core_profiles:0
mec_launchers:0 g‘?‘h"g -
T metl
& equilibrium:0 oz ki
mids_properties E savitzky-golay_filter s
& vacuum_toroidal_field ﬁ
~10 Window length Polyorder
b @ Length of the filter window Order of the polynomial
~ =b0 T A
; + 5 | 2
o grids_ggd . v v
= ; time [s] a
otime_slice i
e
Gcode Deriv Spacing of the samples (used if
=time Order of the derivative to compute deriv > 0)
mic_antennas:0 0 [~] 1 °
©nbi:0 -
o pulse_schedule:0 o Cval
i Mode Value to fill past the edges (mode
©summary:0 Padding mode at the edges ‘constant’)
oth0 . | ] S
intel )
owall0 7 | v
Appl +) Restore
S
imas:hdf5?user=g2dpc;pulse=32408;n
Data operations v
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Downsampling (1/2)

iibexTool

Edit View Window Help Preferences

Configurations
'Q'-@‘ Ibex Tool ibex_tutorial $
. bO_URI-0
Search node p =
- Data manipulation
Enter node name u b0 URI-0
= Downsampling
See errors
Size of the leaf node
URI-0 R Method Number of elements to retain in
imas:hdf5?user=g2dpc;pulse=38384;n Selectthe:metiod me, feat ndde
None N ] 100 ol
O core_profiles:0
Oec_launchers:0 ~ None ©)
& equilibrium:0
mids_properties E Step O]
&vacuum_toroidal_field ﬁ Step average ®
=10 Q Min-Max [©)
~ =b0 T
o grids_ggd . Ma ®
i A time [s] G
otime_slice LTTB [©)
Gcode Min-Mav | TTR &)
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n

—
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Downsampling (2/2)

iibexTool

Edit View Window Help Preferences
——
Configurations
CbexTool T ¢

. b0_URI-0
Search node

Enter node name u
| b0_URI-0

See errors

Data manipulation
Downsampling ~

Size of the leaf node
Method Number of elements to retain in
Select the method the leaf node

URI-0 N
imas:hdf5?user=g2dpc;pulse=38384;n
Step ¢ | 50

Get downsampled data
3

Interpolation v

& core_profiles:0
Oec_launchers:0
& equilibrium:0
mids_properties
& vacuum_toroidal_field
=10
~ =b0
ogrids_ggd
otime_slice
©code
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
o summary:0
oth0
owall:0

Data smoothing v

time [s]

B+ 2xD00

Data operations M

. URI-1
imas:hdf5?user=g2dpc;pulse=32408;n
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Section 5 - utilities and miscellaneous info

configuration saving

hiding empty nodes

showing unit aliases

error bands
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Saving the configuration (1/2)

'[

ibexTool

Edit View Window Help Preferences

 ‘Ibex Tool

Search node

Enter node name

See errors

URI-0

Configurations
- ibex_tutorial

imas:hdf5?user=g2dpc;pulse=38384;n

©core_profiles:0
Oec_launchers:0
@ equilibrium:0
ids_properties
®vacuum_toroidal_field
=r0
=b0
ogrids_ggd
otime_slice
Ocode
=time
Dic_antennas:0
©nbi:0
o pulse_schedule:0
O summary:0
otf:0
owall:0

. URI-1
v
imas:hdf5?user=g2dpc;pulse=32408;n

bo [T]

O @EE D0

b0_URI-0

time [s]

B +HS axOm
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Saving the configuration (2/2)

.‘ Cancel [ _tutoriallbexStateSH] ?

‘4 ‘ @‘ afs ‘ eufus.eu ‘ user ‘ g E“_’ vasik ‘C}!
[ Documents Name ¥ | Size | Type | Modified
| F1 alinstall - 18Jul2024 |
[T AL_test 30 Nov 2023
dd Music £ bin 3Jan2023
build 8Jul2024
[ cmake_udemy_tutorial 11Aug 2023
»a Videos ] ctypes_serialization_example 16 Oct 2023
Desktop 10 Sep
+ Other Locations Documents 13Jul 2023
Downloads 10 Apr 2025
[ FC2K_actors 18 Jul 2022
[T fortran_example 19 Sep 2023
7 g2jwasik 13:38
[ ibex_venv 10 Feb
[ include 3Jan2023
[ installer_error 11May 2023
[ intel 18 Jul 2022
lib 3Jan2023
[ logs 110ct 2022
modules 25Jun2024
Music 18 Jul 2022
71 perls 15Jul 2022
[5 Pictures 18 Jul 2022
[ private 12Jul 2022
[ public 8 0ct2024
[%1 Public 3Apr2023
[ _pycache__ 23 Apr 2024
[ scratch 14 0ct 2022
[ share 3Jan2023
Templates 18 Jul 2022
[ testdb 17 Apr 2024
testvenv 22Feb2023
tutorials 18 Jul 2022
[7] validate_reports 8 0ct2024

4 Downloads

@A Pictures

jsonfiles ¥ |
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For IMAS-Core >= 5.7 and IMAS-Python >=2.2.2
IBEX exploration tree shows only filled nodes

' URI-0
mas:hdf5?user=g2dpc;pulse=38384;n

= 47

o core_profiles:0
O ec_launchers:0
® equilibrium:0
mids_properties
O vacuum_toroidal_field
o grids_ggd
®time_slice
o boundary
& boundary_separatrix
O boundary_secondary_separatrix
O constraints
O global_quantities
o profiles_1d
& profiles_2d
ogrid_type
ogrid
=T
=2
= psi
=theta
== phi
=j_tor
==|_parallel
=b_r
=b_field_r
=b z
=p_field z
=b_tor

CBess>

Poznariskie Centrum Superkomputerowo-Sieciowe
Poznan Supercomputing and Networking Center

-~

URI-0

imas:hdf5?user=g2dpc;pulse=38384

O core_profiles:0
ec_launchers:0
®equilibrium:0
Cids_properties
Ovacuum_toroidal_field
=time_slice
O boundary
o boundary_separatrix
& global_quantities
O profiles_1d
® profiles_2d
Cgrid_type
ogrid
= psi
=b_field_r
=b field_z
O code
=time
Cic_antennas:0
Cnbi:0
O pulse_schedule:0
L summary:0
otf:0
owall:0

~




For IMAS-Python >= 2.3
IBEX shows unit aliases

o BEEEEE -

X/ R psi_URI-0 X| R i psi_URI-0
y Z y| z
. 15- ; ; 15-
profiles... time psi [Wb] profiles... time psi [Wb]
o L= -05 o 1= -0.5
0.5 0.5
g -1 sy -1
X £
E S o
N
-05 £ -0.5 -1
.= ==
=2 ~2
-1.5- f ' ) \ -1.5- 1 1 [ 2 1
0 1 2 3 Q 0 1 2 3 Q@
o R [mixed] o R [m]
0 0.10 0 0.10
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If the error bands are present - they will be displayed if “error bands” option is checked

ibexTool x

Edit View Window Help Preferences

Ibex Tool - e - 1= ° ¢

I Oo-~DEAE0E0
Search node X | thoctor_norm
temperature_URI-0
time
See errors [ o}
5,000 = temperature_URI-0
error bands
URI-0
-~ -
imas:hdf5?user=g2dpc;pulse=38384;run a 4,000
& core_profiles:0 2 3000
Dids_properties ‘3
@ profiles_1d @ 2,000
Q
ogrid s
®electrons = 1000
= temperature
0
~ =temperature_error_upper
p —€rror_uppe 0 05 1 Q
. atemperature_error_lower
2= density rho_tor_norm [-]
=density_thermal 274

= density_thermal_error_upper
==density_thermal_error_lower
= pressure
= pressure_thermal
Dion
==1_i_average
=zeff
=q
ovacuum_toroidal_field
=time
Dec_launchers:0
O equilibrium:0
Dic_antennas:0
©nbi:0
O pulse_schedule:0
O summary:0
otf0
owall:0

— 11D 1
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Thank you.
jwasik@man.poznan.pl

michalo@man.poznan.pl

bartek@man.poznan.pl
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