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*XF FUSMAP

e FUsion Simulation and Modelling Alliance
Platform, (FUSMAP)

o RLBRUSERIKRGFE

FUsSmop

e https://fusmap.github.io/

*F FuYun
o NFUSMAPIRMEMRBEINE
o LERLIBIRFNENIRDIF TELEE,
e HARZFTEMNMREENITEINE
o IZIIFR:
o EZRF{RFIR,

o IHHBNHBYFLAESHARE
o FEIRZ: SpDM 0.5.2/ FyTok 0.5.2

e APl FJRERHTI/NZET]
e BF bug BEfEgithub LR issue
e https://fusion-yun.github.io/
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1. IRARERFeERnR, FElE
FRRIR, HE. TEFEWEE.
2. AIRFRENAFEFKAZHEMRE
O, B#HZR, BRI ZE1E.
o HRRIAEFIEE:

https://github.com/FusMap/fytok tutorial

https://github.com/fusion-yun/fytok tutorial

(KFFuYunWAIER A EIXPMINE R AiEissue)
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E SRERTHEASTMIREIELSEE (1DS)

u

o FRF: WMAFRE/LASE, LWiIZHEEH
E5F. FRERR, BOARIEEE. Wwall,

pf active, magnetics &

o BT . WAHMRMEHMS, BEAR—Y
BERSHNYEENES,

o KTk RATEUELE, TERARRIE

., @lequilibrium, core profiles &

o itHEEE: BTEEEIRE, FREARER

BF, W core transport, core _sources,

transport solver &

® YnHABY, BENRLNERE

Auxiliary HERIR, hots. EaihE

IMAS DD B9EURELRR—N P IREE,
LI OREAREA—1 B IK
25y, BB,
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VAl =
anTfiﬁfﬂggaém
ATRIEFITERES, FEFTYEER
NgE—, EXEMENSTE.
o BRE—YEM BB XYIEEHR N
W, BRIRER.
e IMREWIESHEWEE:
o EiiE, G3VEMISHNEMBER, W
equilibrium.profiles_2d.psi
o SHE, HEMYESEITHESEE, W
equilibrium.profiles_1d.q
o [A—IKESWRIFFEYIEE M MRIEEIA
HZERE—BRZRE—EITSR,

o ZRMRIET FITIEFEIFENST—.

Sl
1ERE

€D

REHE

—

—
pf_active

—
R

magnetics

ﬁransportSolveﬂ———*

| chlgE \
Equilibriumf&Eiz

SEFTEME

[ attequilibriumsf)

Equilibrium({"code": {"name": "efit"}}

4

Eifrequilibrium

core_profiles

\

e h
R I , ,
efit.py equilibrium.time_slice.
(class EquilibriumEFITEAST(FyEgAnalyze):) current.profiles 2d.psi
AR l St 4profiles
equilibrium. time_slice.
r .
r_‘_'\ cur‘r‘enfc;pfr‘o’iiliszrld
efitIRTH T4 (q,f, BHEFE )
bin/efit
~—

TASHE




SRS

e DD HUIEMNMEE:
o MPIRNHHA
o MIEIEN
o AR
o MIRXKA
o BA—NFHTHNITTEER
E1ERB A R
o [+ 8 IR=TEERL

o BN LARZ A VIR(A]

ITER Physics Data Model Documentation for[core_profiles]

IDS 3

Core plasma profiles

Notation of array of structure indices: itime indicates a time index; i1, i2, i3, ... indicate other indices with their depth in the IDS. This notation clarifies the path of a given node, but should
not be used to compare indices of different nodes (they may have different meanings).

Lifecycle status: active since version 3.1.0 ]:+l-\ > f= H.&ZIK =
Eﬂ]i l:ll%\ 1 =
Last change occured on version: 3.40.0

Back to top IDS list

| Flat display | ShowiHide errorbar nodes | By convention, only the upper error node should be filled in case of symmetrical error bars. The upper and lower errors are absolute and defined positive

and represent one standard deviation of the data. The effective values of the data (within one standard deviation) will be within the interval [data-data_error_lower,
data+data_error_upper]. Thus whatever the sign of data, data_error_lower relates to the lower bound and data_error_upper to the upper bound of the error bar interval.

}ﬁfpath name \ D;stfption \ (Data Type C/ocﬁinates \
» ids broberties nterface Data Structure properties. This element identifie?\ structure
-Prop the node above as an IDS
v profiles 1d(itime) {Cdzfr:amaiz}ma radial profiles for various time slices :{:Sgtsies 1- profiles_1d(itime)/time
» grid Radial grid structure
v electrons Quantities related to the electrons structure
1- any of profiles_1d(itime)/grid/rho_tor_norm;
profiles_1d(itime)/grid/rho_tor;
profiles_1d(itime)/grid/psi;
temperature(:) Temperature {dynamic} [eV] FLT 1D profiles 1d(itime)/grid/volume;
profiles_1d(itime)/arid/area;
N A< T rofiles 1d( —
N :l: Py \E \ j:-H-\ 7|<;:F P e Ad:
RPRZEM R 15 N IEiA SREE | [profies 1t AR
Indicator of the validity of the temperature profile. 0: valid ]:E]*
from automated processing, 1: valid and certified by the
temperature validity RO; - 1 means problem identified in the data processing INT 0D
(request verification by the RO), -2: invalid data, should
not be used {dynamic}
N ' Information on the fit used to obtain the temperature
temperature_fit profile [eV] structure
1- any of profiles_1d(itime)/grid/rho_tor_norm;
profiles_1d(itime)/grid/rho_tor;
profiles_1d(itime)/grid/psi;
density(:) Density (thermal+non-thermal) {dynamic} [m#-3] FLT 1D profiles 1d(itime)/grid/volume;
profiles_1d(itime)/grid/area;
rofiles_1d(itime)/grid/surface;
) files_1d(itime)/grid/rho_pol norm
Indicator of the validity of the density profile. 0: valid from
automated processing, 1: valid and certified by the RO; - 1
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o = HARIIRNZESHY CoreProfiles1D 1o
e FAMARE (BIA) LIFER =
o FEITHRE B
o B g
Expression/Function/Field
o EMNRAITTEHE 100
o EN A RAIERIAE default_value ggz
. EXHRMIEEE ——— o

206
207
208
209
210
211
212
213
214
215

216
M7

omain="grid/rho_tor norm"):

grid: copeRadialGrid = {"primary coordinate™: "rho_tor_norm"}

ons: CoreProfilesElectrons
Ion = CoreProfilesIon
ion: Set[CoreProfilesIon]

Neutral = CoreProfilesNeutral
neutral: Set[CoreProfilesNeutral]
rho_tor _norm: Expr nnotation(label=r"\bar{\rho} {tor}", units="-")
—tor: Expression = annotation(label=r"\rho {tor}", units="m")

psi_norm: Expression = annotation(label=r"\bar{\psi}", units="-")

psi: Expression = annotation(label=r"\psi"”, units="Wb")

@sp_property
def zeff(self) -> Expression:
return sum(((ion.z_ion 1d**2) * ion.density) for ion in self.ion) / self.n_i_total

@sp_property
def pressure(self) -> Expression:
return sum([ion.pressure for ion in self.ion], self.electrons.pressure)

@sp_property
def pprime(self) -> Expression:
return self.pressure.d

@sp_property
def pressure_thermal(self) -> Expression:
return sum(ion.pressure_thermal for ion in self.ion) + self.electrons.pressure_thermal

@sp_property
def t_i_average(self) -> Expression:
return sum(ion.z _ion 1d * ion.temperature * ion.density for ion in self.ion) / self.n_i_total



EXPLORER

~ FYTOK (WORKSPACE) [W5L: UBUNTU-22.04]

v fytok
7 .wscode

> docs

~ python

LU R U I I U I U U U U R R U U N

pycache__

contexts
mappings

modules

__pycache__
amns_data.py
core_profiles.py
core_sources.py
core_transport.py
dataset_fair.py
distribution_sources.py
distributions.py
ec_launchers.py
edge_profiles.py
edge_sources.py
edge_transport.py
equilibrium_solver.py
equilibrium.py
gyrokinetics.py
ic_antennas.py

interferometer.py

FyTokpIB =
> easybuild %1:@ ] *Ei;&f‘é
> examples S{E(J{ﬁ%

9+, M

@ core_transport.py 9+ M X

fytok > pyt

class CoreTransportModel(

» fytok > modules > ® core_transportpy > ..

ull
)<

itEidizE
withIdeM

FEH AT Actor
FyEntity,

= Al E KR
plugin_prefix="core_transport/model/", é/‘ e R
A (HKFR)

EEE (ActorfiEH)
EXRITHITERE

e Actor.execute IRIBEMIARITITER
REIZER, BAEBRFTActorBPIRE

e Actor.refresh 17
Actor.execute FRALEREFHActor

HYR S

o e IRTR

CoreTransport Model

class InPorts(Actor.InPorts):
core profiles: CoreProfiles
equilibrium: Equilibrium

flux multiplier: float = 9.0
vacuum toroidal field: VacuumToroid#lField

ProfileslD = CoreTransportProfiles1D
profiles 1d: CoreTransportProfileglD

Profiles2D = CoreTransportProfi)esaD
profiles 2d: CoreTransportProfiles2D

def execute(
self,
*args,
equilibrium: Equilibrium,
core_profiles: CoreProfiles,
**kwargs,

) -> typing.self: -



= TE X fih
v fytok_tutorial

> .github

> .wscode

> development

> docs

“ python/fytok
? mappings

“ plugins / modules

“ core_transport/m

> __pycache__
® spitzer_demo.py
> equilibrium
? quick_start
> user_guide
Q env
€ _gitignore
pylintrc
f CONTRIBUTING.md
£ pyproject_toml
@ README.md
¥ README.zh.md

—_—
IT

JEVES - WES
o FHHARRAIGT R

o fH{HLAPyton Package YR

fytok/modules/<plugin_prefix> * _
G&hﬂ////f"‘_ __—__——_——::_—_—’/’—______lg_____e>codez{"name“: “spitzer_demo"},
/<plugin name> )

Spitzer resistivity model™™"

o EXHITRITEY
Actor.execute IRIBBIARTI
BIRE

o KFEKIA Actor.refresh 4IRS

(o s L o LR T R

=
= @

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

import typing
import numpy as np
import scipy.constants

from fytok.modules.equilibrium import Equilibrium

from fytok.modules.core_profiles import CoreProfiles
from fytok.modules.core_transport import CoreTransport
from fytok.modules.utilities import CoreRadialGrid

class spitzerDemo(
oreTransport.Model,

def execute(

self, *args, equilibrium: Equilibrium, core profiles:

) -> typing.Self:

*args,

**kwargs,
+. )

+

identifier="neoclassical”,

res: typing.Self = super().execute(

equilibrium=equilibrium,
core profiles=core profiles,

eqld: Equilibrium.ProfileslD = equilibrium.profiles 1d

radial grid: CoreRadialGrid = res.profiles 1d.grid

CorePr

profld: CoreProfiles.ProfileslD = core profiles.profiles 1d



INGS

o RSPk —EEINIAILIN, B (type hint/annotation) BEEIFEE raw
data LI RBUZ B TEE (metadata) HNET;

o BTG EFunctionZl[EEsp_property, LI RZIEEIRIPIBIENAR;
o BITHEMENLE, SLMBEFREOZ—ZTEER, LI TIERER

e HHIIRA SpDM 0.5.2/ FyTok 0.5.2

o N &I fytok tutorial/quick start/ch3 modules.ipynb

o 2l bug/issue
https://github.com/FusMap/fytok tutorial

https://github.com/fusion-yun/fytok tutorial
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