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Start OMFIT: public installations

To start OMFIT, type the following command at the terminal depending on where you are:

e GA
omfit (stable version) or omfit-tmp (development version)
e PPPL
module load omfit
omfit
e NERSC
/global/project/projectdirs/atom/atom-install-edison/bin/omfit
e ASIPP

module load python/2.7.8

python /project/OMFIT/src/omfit.py
e MIT-PSFC

/home/orso/bin/omfit

OMFIT is an interactive graphical application. To run it smoothly through a remote
internet connection you should connect to the institutions above using NoMachine


https://www.nomachine.com/
https://www.nomachine.com/

Help and resources

e Documentation website
e YouTube tutorial videos
e omfit-users@fusion.gat.com

e In application feedback
e In application help
e Automatic error report

| ® \ File > Preferences ...
Error report = True

Report to = ['meneghini@fusion.gat.com’, 'smithsp@fusion.gat.com']

Help

Send email feedback

Help window Control-h
Online help F1

Show keyboard shortcuts

Show last execution diagram F7

What's new...
Statistics
Productivity
About...



http://gafusion.github.io/OMFIT-source/
https://www.youtube.com/playlist?list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan
mailto:omfit-users@fusion.gat.com

In application help

cl

[X| OMFIT HELP window
asses Tasks GUIs Plots Utils

Look for : [OMFITx.Entry

|  Online API documentation

Entry(location, Ibl=None, comment=None, updateGUI|=False, help=", preentry=None, postcommand=

This method creates a GUI element of the entry type
The background of the GUI gets colored green/red depending on whether the input by the user is a-

:param location: location in the OMFIT tree (notice that this is a string)

:param Ibl: Label which is put on the left of the Entry

;param comment: A comment which appears on top of the entry

;param updateGUI: Force a re-evaluation of the GUI script when this parameter is changed

param help: help provided when user right-clicks on GUI element

:param postcommand: command to be executed after the value in the tree is updated. This commar

:;param check: function that returns whether what the user has entered in the entry GUI element is ¢
This will make the background colored yellow, and users will not be able to set the value.

:param default: Set the default value if the tree location does not exist

param mulltiline: Force display of button for multiple-line text entry

:param norm: normalizes numeric variables (overrides “preentry” or ‘postcommand‘)r

=]

I -

Type <ctri-h> to show/hide the help window

(G|

Send email feedback

Help window Control-h ||
Online help F1

Show keyboard shortcuts

Show last execution diagram F7

What's new...
Statistics
Productivity
About...




User personalizations

Eile | Edit Plot Help Save as default user settings ‘

g?); p;orj;’ej:tct Compare to installation default settings ‘ Set yo urem ai I th e f| rSt t| me you
Main | Remote servers \ File extensionsl GUI appearance‘ Key blndings|
Save p Ject as.. / itution = [PERSONAL' ] Start O M F IT

it =
Email = 'meneghni@fusion.gat.com' I
compar \& proJeCt - A OMETT/OMPTT_ZULO-US-ZU_16_5 _DD/YUIM

New mod ModulesDir = /Users/meneghtnl/Codmg/OMFl‘i’ source/modules’

Import mod e Pro;ectler = /Users/menegh|r\|/OMFITdata/prOJects/ . . . .

Reload modles.. ' Tataisio Editor used to view/edit ASCII files.
Export modul: Editor = l'idle %s' I

. The default is to use the idi1e editor

Reset SSH tunn Is MDS4And SQL connections Error report = [True

Preferences... Reportto = ['meneghini@fusion.gat.com’, 'smithsp@fusion.gat.com'] J WhICh Shlps Wlth Python, WhICh Works
qu Controlq bl D reasonably well. Whatever editor you
R choose, it should be graphical. Here
ston PERSONAL s indicates the file name to be

workDir /tlrnpr/l;u Iﬁ:‘()hlnl/()MFlT/(EJMF[T72()1‘3-05-)0_167_»—1775(')/“”]%/' Opened by the ed|tor
‘|.)‘t"rurj!e:‘:tt[‘)’i| /U';r: '75’/’m’t ‘I‘](—”(‘J;]“Inl/( ::/‘IFjITLIEt‘ in/pl‘oyjew(t:/'i‘ "2
stats_file '/Users/meneghini/.OMFIT/OMFITstats.txt'
edit 'idle %s'
‘:1i,r':1u\t'
True
['meneghini@fusion.gat.com' 'smithsp@fusion.gat.com'] . . .
The same personalization options can be set
: either using the preferences GUI or directly by
b EXPERIENT editing the oMFIT['MainSettings'] entries

P SERVER



‘open with' based on file extension

One can specify which program to use to open files (when pressing <spacebar>) based on the files’
extensions. To set this edit oOMFIT['MainSettings'] ['SETUP'] ['Extensions'][??]. Note that s
indicates the file name to be opened by the program.

OMFIT['MainSettings']['editor'] Will be used for opening ascii files (i.e. objects that inherit from
the oMFITascii class) whose extension is not handled explicitly.

< MainSettings

<+ SETUP
editor idle %s
< Extensions
ps ghostview'
pdf 'xpdf
default 'xdg-open e..g. open pythgn scripts
with your favorite IDE

directory ‘nautilus

py ‘task/imd/anaconda/bin/spyder %s'



Handling servers

Save as default user settings ‘
e Servers settings can be managed via the B oo G e—— > EXPEAMENT
preferences GUI o T ' el
e Servers are defined under e e NERSC_username
OMFIT['MainSettings'] ['SERVER'] ITM username = [‘omengh' ITM_us
MIT usermname = 'orso’ MIT_username
There one can. Default server = [venus A ~ ~ ,,1‘”, .
o Edit/Add usernames for different ooy — : workDi
. . . = server
I nStItUtIO n S ::\ztrs;irrvzr 75[::;::/meneghini/OMFIT/rL hs/' : tLHlnn(:'I
o) Edlt/Add servers ierverl=_ 'Irneneghirwi@venusgat,com:?z ’ ; ﬁ}:r“,H"\
e unnel = 'meneghini@cybele.gat.com:2p39' I
o [‘default’] specifies a preferred - DR
Copy ‘venus' to new server = "
server. By default most modules

refer to this server. This is
automatically set based on the Set your username on
institution where you are running different servers the first time
OMEIT you start OMFIT

o [‘idl’] and [‘matlab’] specify
which are the servers to execute
these IDEs




Keyboard Shortcuts

TREE: open original file:<Shift-space>

Help TREE: clear entry:<Control-w> TREE: open web link:<space>
> - . TREE: contextual menu (alternative) :<Button-3> TREE: over plot: <Shift-Return>
Send email feedback ,
TREE: contextual menu:<Button-2> TREE: paste at location:<Control-v>
z TREE: copy location from root:<Control-r> TREE: paste expression at location:<Control-e>
Help window Control-h , B
3 TREE: copy location:<Control-c> TREE: paste expression inside:<Control-E>
Online help F1 TREE: copy value: <Control-C> TREE: paste inside: <Control-v>
I Show keyboard shortcuts TREE: delete entry:<Control-BackSpace> TREE: pprint entry:<Control-p>
TREE: execute/plot (alternative 2) <KP_Enter> TREE: previous entry found (alternative) <Control-G>
TREE: execute/plot (alternative) :<Double-1> TREE: previous entry found:<Shift-F3>
TREE: execute/plot ask default variables (alternative): TREE: print entry:<p>
; . <Control-Double-1> TREE: re-run last script:<F5>
COMMAND BOX: execute line or selection:<F9> / . pt:
TREE: execute/plot ask default variables: . . -
COMMAND BOX: execute:<Control-Return> P TREE: repr entry: <Control-pP>

<Control-Return>

. i . - TREE: search: <Control-£>
COMMAND BOX: move history down:<Control-d> TREE: execute/plot: <Return> - R
. ; . - : set plo :
COMMAND BOX: move history up:<Control-u> TREE: move entry DOWN:<Control-d> - D
. . —Pri : set plo :
CONSOLE: next tab:<Control-Prior> TREE: move entry UP:<Control-u>
CONSOLE: previous tab:<Control-Next> TREE: setup entry:<Tab>

TREE: navigate DOWN: <KeyRelease-Down>
TREE: navigate LEFT (close all sub-entries):

FIGURE: bring figures to the top:<Next> TREE: show last error in full format:<Fé>

FIGURE: close all figures:<Control-Escape> <Shift-Left>

FIGURE: hide all figures:<Prior> TREE: navigate LEFT (close entry) :<KeyRelease-Left> AISO see matolot“b Shortcut kevs
FIGURE: show next figure:<End> TREE: navigate RIGHT (close open sub-entries):

FIGURE: show previous figure:<Home> <Shift-Right> that you can use on pIOtS

GLOBAL: go online:<F1> TREE: navigate RIGHT (open entry) :<KeyRelease-Right>

GLOBAL: help window: <Control-h> TREE: navigate UP: <KeyRelease-Up>

GLOBAL: quit: <Control-g> TREE: next entry found (alternative) <Control-g>

GLOBAL: save project:<Control-s> TREE: next entry found:<F3>

Show last execution diagram:<F7> TREE: open file: <space>


http://matplotlib.org/users/navigation_toolbar.html#navigation-keyboard-shortcuts

Basic concepts

Tree data structure

Objects in the tree data structure
Executing scripts and workflows
The concept of modules

Using GUIs

Running codes

Plotting

10



S\
The OMFIT hierarchical data structure <=

The OMFIT-tree is a hierarchical, self-descriptive data structure that enables
data exchange among different codes

e Collect data independently of its origin and type

e Objects’ content appear in their subtree

e No a-priori decision of what is stored and how

e Codes exchange data by referring to quantities in the tree

Same functionality as the “statefile” of other frameworks...
... but free form

Like MDS+ or file-system on your own laptop: the data is organized however
it is deemed more logical to accomplish a certain task

11



The OMFIT-tree is nothing less &

than nested Python dictionaries Wy

For example, the following data in the OMFIT tree:

A OMFIT | Content } Data type [

test 1 int
< myNamelist FILE: my_namelist.dat (3.5KB) OMFITnamelist
EQDSKIN 'gl04328.02600' str
- NAMELIST1 NamelistName
MNEMONIC 'siml’ st
ROX 1 int
BO 54 float

is functionally equivalent to the data structure generated by the following Python commands:

OMFIT['test']=1

OMFIT['myNamelist']={}

OMFIT['myNamelist'] ['EQDSKIN' :]L= 'gl04328.02600"' One Dage_tutorial you Should
OMFIT|['myNamelist'] ['NAMELIST1']={} E .
OMFIT['myNamelist'] ['NAMELIST1'] ['MNEMONIC']="siml' Iearn abOUt Pvthon d|Ct|0nar|eS
OMFIT['myNamelist'] ['NAMELIST1']['ROX']=1 . ‘

OMFIT ['myNamelist'] ['NAMELIST1']['BO']=5.4 {} Python Dict and File - Goc %

12


https://developers.google.com/edu/python/dict-files
https://developers.google.com/edu/python/dict-files
https://developers.google.com/edu/python/dict-files

OMFIT classes translate data files and «/ﬂ\

B W

databases into Python dictionaries Wy

[ ] | Setup tree entry (GUIDED)

1 4 <Return> ——» "
Elle Edit | Plot Help IEntry location: OMFIT[‘test‘]I » GENR
~ Setup tree entry (Guided)  <Tab> [ Entry value: JOMFITnamelist("/Users/meneghini/Coding/OMFIT-source/samples/genray.dat") | > TOKAMAK
Setup tree entry (Advancedj <Téb> ] I Existing fiIe..J Remote file... ‘ " isstring I Modify original file r ) > WAVE
| ~ Int 3 ~ Float ~ Complex ~ Uncertainty > SCATNPER
| = None “ Linspace ~ Array ~ Matrix » DISPERS
I amelist “ NetCDF ~ |IDL save " IDL language » NUMERCL
2~ csv © ASCI| table  INI config ~ MATLAB »OUTPUT
' File ~ ASCII file  Directory ~ Web link » PLASMA
~ Python pickle > SPECIES
~ EQDSK (g,a,m,s) © GA code input ~ Kepler actor >»VARDEN
~ Osborne pFile - TGYRO dir ~ ONETWO outone ~ NIMROD » GRILL
- MDS+ tree © MDS+ value ~ SQL database ~ ITM ual » dentab
H H " Python task © Python GUI ~ Python plot Python class b temtab
To load an Obj_eCt in the - OMFIT tree ~ OMFIT module “ OMFIT project VIR
OMFIT-tree using the GUI: T |  zeftab
. > tpoptab
1. Type where the object goes b read_diskf
emission

2. Select the object type
3. Pick afile to be parsed
4. Press <return> to confirm

e [f the filename is entered with a path then the file is loaded
e [f the filename has no path, then an empty file is generated

This is equivalent to writing the following Python code:
OMFIT['test'] = OMFITnamelist ("/Users/meneghini/Coding/OMFIT-source/samples/genray.dat")

13



Use Python programming to interact 2N

with the OMFIT data structure e

[ ] @ N OMFIT - (PID 20996 on F-C02PJ2F5F ‘Commit e773dc3e32 on branch unstable’)
File Edit Plot Help
- ?|Browser : OMFIT['MainSettings'] '/ ?/Console Clear ... v Wrap ~ Follow
Vlew]V|ew\Scrat¢|Command BdscrlptsRL} Main Settmu\Notc]Termln { 'EQDSKIN': 'g104328.02600', 'NAMELIST1': { MNEMONIC' |-
A OMFIT | Content | Datatype | ‘siml’, 'ROX': 1, 'BO': 5.4}}
test 1 int
<~ myNamelist dict
EQDSKIN 'g104328.02600" str I
<~ NAMELIST1 dict i
BO 5.4 float JCommand box [Execute| Clear| v Wrap _
MNEMONIC 'siml' str Namespace: [OMFIT =l
ROX 1 int 1[4
scratch OMFIT[ 'test']=1 A
OMFIT[ 'myNamelist']={}
| . M |[OMFIT[ 'myNamelist']['EQDSKIN']='gl04328.02600"
| You can use the Command box to quickly test § oMrrr( mymamelist ][ maMELISTI'1=(}
] : OMFIT[ 'myNamelist']['NAMELIST1']['MNEMONIC']='siml’
% Python commands. Click on the Execute N |OMFIT[ 'myNamelist']['NAMELISTI']['ROX']=1
button or type <ctr1-Return> to run OMFIT[ 'myNamelist']['NAMELIST1']['BO']=5.4
. print (OMFIT[ 'myNamelist']) il
' | <R e 4
Show: I hidden & types Unsaved project Ln:11 Col:0

14



Not only data objects, but also Python i_\
scripts are stored in the OMFIT-tree s Nprer

e Allows scripts to be stored

e Provides context to scripts o ) Setup tree enry (GUIDED)
Entry location: OMFIT['my_script']
OMEIT I Entry value: IOMFIprthonTask(“m,‘:,w:|‘i|:~»t.y:Jg,J“)
my script Existing file... ‘ Remote file... I is string I~ Modify original file =
- “nt * Float C Complex * Uncertainty
To edit a script select it and ~ None ~ Linspace ~ Array * Matrix
Th " — Namelist ~ NetCDF “ |DL save ~ IDL language
Press <spacebar> . IS will open -~ csv ~ ASCII table “ INI config ~ MATLAB
the Script in the editor Edlt “ File ~ ASCI| file " Directory * Web link
' Python pickle
@ @ x| myscript.py - /tmp/meneghini/OMFIT/OMF... ~ EQDSK (g,a,m,s) " GA code input e  Kepler actor
File Edit Format Run Options Window He|p  Osborne pFile © TGYRO dir © ONETWO outone “ NIMROD
= St 2 = =¥ i o C MDS+ tree ~ MDS+ value " SQL database — ITM ual
F-o on-*-— A 7
# Cr:i:;r}:;lnby meneghini at 2015/05/28 09:47 (_}’yihon task " Python GUI * Python plot © Python class
B E = o © OMFIT tree ~ C OMFIT module  OMFIT project
print ('hello world') [

Ln: 4|Col: 18]
Save the script in the editor

J(l\Console Clear ...| I Wrap W~ Follow—

To execute a script select it and press <return> Or <Double-click> [etaeseta




Scripts can call each other SN
to create complex workflows S NE—

Scripts can exchange data directly or refer to data in the OMFIT-tree

-?|Browser : |OMFIT['MainSettings'] - ?|Console Clear ...
View 1 [ View 2\ Scratch\ Command Box} scriptsRun\ Main Settings] Notes] Terminal] task2 starts
A | OMFIT T Content T Datatype | ::::i :f‘l’ :fg
taskl FILE: taskl.py (124.0bytes) OMFITpythonTa taskl: ot ool
task?2 ILE: task2.py (191.0bytes) OMFITpythonTa | |taskl: a=1 b=l
b 2 int taskl: a=0 b=2
- O taskl: a=1l b=2
task2 ends
mmandB=o /] afzlaal=INef=
5 X\ task2.py - /tmp/meneghini/OMFIT/OMFIT_2015-05... task1.py - /imp/meneghini/OMFIT/OMFIT_2015...
N File Edit Format Run Options Window Help File Edit Format Run Options Window Help
= :":'-'-'—Python-*- j /2 f:»‘-*—Python—*- J Al
I!:—' Created by meneghini at 2015/05/28 15:25 # Created by meneghini at 2015/05/28 15:25
| print ('task2 starts') |defaultVars (a=1) |<— expected inputs and default values
I: for b in range(3):
| OMFIT['b' ]=b print ('taskl: a='+4str(a)+' b='+str(OMFIT['b']))
for o range(23: box E
rgMPIT['tasl':l' ].run(a=a)| eSS
print(’tasks onds’ ) execute another script ] __OMFIT
| A 4
[Ln: 1|Col: 0] |Ln: 1/Col: 0|

- 16



Modules are the building blocks

of OMFIT workflows

To |mport a module in the OMFIT—tree
Location where to load the module: |OMFIT['EFIT']|

Compare to\aject. -

New module..
Import module...

Reset SSH tunnels, MDS+ and SQL connections
Preferences...

Quit

OMFIT

FILES
» SCRIPTS
» TEMPLATES
> PLOTS
»GUIS
> IPS
> SETTINGS
help

Control-q

X Import OMFIT module...

| EFIT |

Al Module ID Info

BOUT++interface 21/01/2015 13:15 meneghini Public

CALTRANS 19/10/2013 12:45 meneghini Public Local/remote execution of EFIT

CURRAY 01/10/2014 12:17 meneghn Publc e

EFIT 17/05/2015 13:16 meneghini Public
J ELITE 08/05/2015 17:36 meneghini Public * Generate “k-file® from snap file

ELMprofiles 07/02/2015 15:11 meneghini Public N ondary “a/g-fil ?r;m k- fl?l

EPED 18/04/2015 16:18 meneghini Public 3 g it i’ga;flié

ESC 01/10/2014 12:17 meneghini Public * fy “k-file® v onstraints

FASTRAN 23/10/2014 13:49 meneghini Public * Fetch an existing g-file

GAprofiles 07/02/2015 15:11 meneghini Public * Modify “k-file :

GATO 19/02/2015 23:53 meneghini Public

GCNMP 25/02/2014 11:44 meneghini Public _pressure, current, MSE, boundary,

GENRAY 30/09/2014 17:06 menegh!n! PubI!c MSE signal fro

GKS 22/09/2014 13:01 meneghini Public ofiles) or model (e.g. NEO)
, |PScore 18/04/2015 15:32 meneghini Public “P'" and “FF'" spline basic
| < I=
Module path:

— . = * Modification of existing equilibrium: current,

[Users/meneghini/Coding/OMFIT-source/riFdules/EFIT/OMFITsave. txt File lookup... | magnetic field, plasma position, and shape

Load

* “g/a/m-file’ natively supported by OMFIT

Private modules directory OMFIT['MainSettings']['SETUP']['modulesDir']: /Users/meneghini/Coding/OMFIT-source/modules

Modules are collections of data, scripts, GUIs, and plots that aIIow for
the execution of particular scientific codes or workflows. Good modules

are written in such a way to be re-used within different workflows.

Up-to-date list of OMFIT modules

qList of public physics moc X

17


http://gafusion.github.io/OMFIT-source/modules.html#omfit-modules
http://gafusion.github.io/OMFIT-source/modules.html#omfit-modules

E
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Running codes (remotely) Sy

OMFIT provides APIs to run codes remotely (even through a tunnel). This is neat because you can
have OMFIT running on your laptop and execute codes where they are already installed, compiled,
and ready to run.

Most (all?) of the OMFIT modules are designed to execute codes on remote workstations.
Check the documentation for these functions to learn how:

Server on Internet TaSkS E
same network ) = |
- | servers OMFITx.executable
irewall or behind 3
login node ﬁreevlvnall OMFlTX. |d e

OMFITx.initWorkdir
OMFITx.remote_downsync
OMFITx.remote_execute
OMFITx.remote_sysinfo
0MFITx.remote=upsync

g directly
reachable

defaultVars

18



Plotting in OMFIT Sy

Some objects in the tree know how to plot themselves (they have a .p1ot () method)
To plot them select them and press <Return> Or <Double-click>

ece X/ OMFIT - (PID 67923 on F-CO2PJ2F5F ‘Commit d74feeaad7 on branch unstable)
File Edit Plot Help . . .
fﬂBrowser: |OMFITI'gEQDSK'] +J-?|Console Clear ... ™ Wrap ¥ Follow—— 2D pIOttI ng In OM FlT IS based
_View 1‘Vie;vhﬂ-r5cratch] Command Box SC':F::F:;H Main Settings} Note:jt:etrlnall A on the MATPLOTLI B graph iCal
OMFITeqdsk ‘ | o u
i ibrary. Here vou can find an
NW 65 eo0e ) X/ Figure 1 ry R
NH 65 excellent tutorial to get started.
RDIM 167 s «10* Pressure o _ld Safety factor
ZDIM 37
RCENTR 1.6955 4 -2 = ™ =
a - & matplotlib
ZMID 0 $ )
RMAXIS 173165 2 -6 J =
ZMAXIS -0.0251231 i 5
SIMAG -0.444638 —  #133221 1000ms I3
SIBRY -0.213028 o 10
BCENTR -1.70904 Rjgsource function = FF’ source function
=l CURRENT 1.08374e+06 oo .
FPOL [ min:-2.96E+00 mean:-2.92E+0( 08
PRES [ min: 0.00E+00 mean; 1.61E+04 o4
FFPRIM [ min:-1.33E400 mean:-7.41E-01 -16
PPRIME [ min:-3.32E+05 mean:-1.87E+0 — ro-8
PSIRZ [[ min:-4.44E-01 mean:-1.87E-01 L '
QPsl [ min: 1L41E+00  mean: 2.43E+0( 121518 21 35 ri2 -
NBBBS 80 In this example, the same can be
LIMITR 87 0.0 02 04 06 08 1.0 00 02 04 06 08 1.0 . .
S RBBBS [ min: 1.07E400 mean: 1.63E+0( ’ ’ N aCCOmp||Shed with the Python command:
Show: [ hidden i types MJ—LJL ‘ﬂﬂg\ Ln:1 colio OMFIT [ ! gEQDSK ! ] o plot ( )

D00+ < BE ¥=0,183191 y=41581.6



http://matplotlib.org/users/pyplot_tutorial.html
http://matplotlib.org/users/pyplot_tutorial.html
http://matplotlib.org/users/pyplot_tutorial.html

Plotting 1D arrays

OMFIT knows how to plot 1D and 2D numpy arrays. For example for 1D arrays:

1)
2)
a)
b)

plot the 1D array by selecting it and then either:

<Right-click> and select guick plot

press <return>

[optional] set the array for the x axis (plot > set as X Or press <shift-x>)

For this example, the same could be achieved
with the Python command:
plot (OMFIT['gEQDSK'] ['RHOVN'],

C) <Double-click> OMFIT['gEQDSK'] ['PRES'], 'o-")
File Edit Plot | Help File Edit Plot Help [ece X, Fgure 1
-7/ Brows - ‘ JBrowser OMFIT['gEQDSK']['PRES'] 104
5
View 1|\ o — n Settings | Notes | Terminal | View 1| View 2 | Scratch | Command Box | scriptsRun | Main Settings | Notes | Termlna||
A ) . | Data type = OMFIT | Comenl | Data type
FP uick over plot Shfft-Return 2 ndarray FPOL [ min:-2.96E+00 mean:-2.92E+00 ndarray
Pr zz :2: 2:12:: ndarray min 0.0+ e 4
FFH ndarray FFPRIM min:-1.33E+00 Move/Rename entry...
PPI ndarray PPRIME [ n:-3.32E+05 Debte e
PSI ndarray PSIRZ [[ mir 44E-01 - Yo 3
QP ndarray QPs| [ mined +00 Duplicate entry...
NE - Lines colors cycl int NBBBS 8 Sorkeve
LIN int LIMITR 87 2
RB' Quick plots on Iormalized axis ndarray RBBBS [ min: 1.07E+00 o0 ke ]
ZBBBS min:-1.03E+00 ndarray ZBBBS [ min:-1.03E+00 B D) /
RLIM [ min: LOOE+ RLIM [ min: 1.00E+00 |DERIOY asXQll-. .
ZLIM [ min:i-1.36E+00 mean: 5.36E-01 ZLIM [ min:-1.36E+00 . I/
KVTOR 0 KVTOR 0 |Quick plot
RVTOR 1.7 RVTOR 17 Quick over plot
NMASS 0 NMASS 0 QuiciceditEsmoothilipear %5 o2 o3 o6 o8 To
min: 0.00E+00 mean: 5.82E-01 RHOVN [ min: 0.00E+00 Quick edit - smooth pchip ['gEQDSK'I'RHOVN']
> AuxNamelist NamelistFile b AuxNamelist Quick edit - smooth spline e ﬂ T
b AuxQuantities SortedDict P AuxQuantities Quick edit - smooth circular { | —— —
b fluxSurfaces fluxSurfaces b fluxSurfaces Quick edt - points les D00+ - BE Xx=0.1067  y=21173.5

20



Plotting 2D arrays

OMFIT knows how to plot 1D and 2D numpy arrays. For example for 2D arrays:

1)
2)

plot the 2D array by selecting it and then either:

[optional] set the array for the x/y axis (plot > set as X/Y Or press <shift-x>and <shift-v>)

For this example, the same could be achieved with the Python

a) <Right-click> and select guick plot command:
b) press <Return> CS=image (OMFIT ['gEQDSK'] ['AuxQuantities']['R'],
. OMFIT ['gEQDSK' 'AuxQuantities' '2'
C) <Double-click> ['g Q '] [' 2 : 1zt
OMFIT['gEQDSK'] ['PSIRZ'])
EENETS Plot i8R File Edit Plot Help contour (OMFIT ['gEQDSK'] ['AuxQuantities']['R'],
- ?|Bi (] 7 =42
QL;ZT\ <] Notes| Terminal - ?|Browser : (OMFITI'GEQDSKI[PSIRZ'] OMFIT['gEQDSK'] ['AuxQuantities']['Z'],
[ gﬁ:zt 21?; o :;it;_r;emm [ batatype | | View 1| View 2| Scratch | Command Box OMFIT['gEQDSK'] ['PSIRZ'],21,colors='k")
N Setes X Shift-X — o OMET I | colorbar (CS)
Lﬁm Y Shifty ‘: :r PPRIME [ min:-3.32EF05 TEar - L.o/ETUD TTaaTTay Quick Plot
RE  Clear X: ['gEQDSK ['Auguantities ['R'] B av mean o
Z8 1‘71,::: : ay QPSI [ min: 1.41 Setup entry... .
RLI ndarray NBBBS 89 Move/Rename entry... g
ZL  Lines colors cycle ndarray LIMITR s) Delete entry... g o
le e D" i qzzi RBBBS [ 1.07 Duplicate entry. rray
i t i i B el 6 ¢ 534
W UICK plots on SOI' alized axis i EE{”BIBJ { i l J:‘ SOI’t keys rr ay g »
RHOVN [ fmin E+00 mean: 5.82E-01 ndarray LIM min: 1.0U rray é
> AuxNamelist NamelistFile ZLIM [ min:-1.36 \ rray 2 .
< AuxQuantities SortedDict KVTOR 0 Deplo t ~o2e
R [ min: 8.40E-01  mean: 1.69E+00 ndarray RVTOR 7 Deploy as t Zg4a
[ min:-1.60E+00 ndarray 2 p 24
PSI [ min:-4.45E-01 ndarray NMf\‘SS 0 A t
PSI_NORM [ min: 0.00E+00 mean: & ndarray RHOVN [ min: 0.00{Quick plot ay
PSIRZ [[ min:-4.44E-01  mean:-1.87E-01 ndarray > AuxNamelist Quick over plot nelistFile e




Let’'s do some business

e Using existing workflows

e \Write your own workflow

o Serial
o Parallel

e EXxecute physics codes

22



Using existing workflows

To learn about how to use streamlined workflows watch these short YouTube videos

(11| Tube;

?/Console Clear Wran v Follow
"

Jver Controls  Profiles Modification | Models |

Load file in OMFIT

Send us your requests for new tutorial videos! Really!

File Edit Plot Help
Send email feedback

23


https://www.youtube.com/playlist?list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan
https://www.youtube.com/playlist?list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan
https://www.youtube.com/watch?v=R4V0FUseOds&list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan&index=4

Write your own workflow

«10* Pressure

]12,5

|q| Safety factor
IR

Equilibrium modification workflow tutorial video 4k

314

#159386 3147ms modified
#159386 3147ms modified
#159386 3147ms modified
#159386 3147ms modified

In this example an we use EFIT to scale the pressure
of a DIII-D equilibrium. Rather than using the GUI it's easy

5.0

25

0.0

to write a workflow that does this for us.

# define a container for the results
OMFIT|['scan results']=OMFITtree ()

# loop over P' scales

for scale in linspace(l.,1.3,4):

# assign P' scale to EFIT input file
OMFIT['EFIT']['FILES']['rfile']['PROFILE EXT'] ['SCALEPP EXT']=scale
# run EFIT

OMFIT['EFIT'] ['SCRIPTS'] ['EFITexec'].run ()

# set result aside

OMFIT['scan_results'] [scale]=OMFIT['EFIT']['FILES']['gEQDSK mod']

p

6.0 -4
00 02 04 06 08 1.0 0.0 0.2 04 06 08 1.0

p


https://www.youtube.com/watch?v=6Sic74bip3U&list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan&index=1

Write your own parallel workflow

Classes Tasks GUIs Plots Utils

Look for : [OMFIT['EFIT']['SCRIPTS'I['EFITexec'].prun| |

Online APl documentation

prun(self, *args, **kw) method of OMFITtree.OMFITpythonTask instance
Parallel execution of OMFITpythonTasks.

>> a=0MFIT['test'].prun(10,5,"a',prerun="OMFIT['c']=a",a=arange(5)*2+0.5)

:arg nsteps: number of calls

:arg nprocs: number of simultaneous processes

:arg results: name, or list of names with the variables that will be returned at the end of the execution of each script
:param prerun: string that is executed before each parallel execution (useful to set entries in the OMFIT tree)
:param postrun: string that is executed after each parallel execution (useful to gather entries from the OMFIT tree)

:param \**kw: additional keywords will appear as local variables in the user script

Local variables that are meant to change between different calls to the script should be passed as lists of length "nsteps’

L

P>

Same as before but now run the Er1Texec script in parallel

0.0

7

12 15 18 21 —45

OMFIT['scan_results']=OMFIT['EFIT']['SCRIPTS']['EFITexec'].prun(

nsteps=4, nprocs=4, results='gfile', scale=linspace(1,1.3,4),

oo

«10* Pressure q| Safety factor

|
5 25
|

al —  #159386 3147ms modified

—  #159386 3147ms modified

—  #159386 3147ms modified
3 —  #159386 3147ms modified
2} = {5.0
3 - 25
0 0.0

A —4
00 02 04 06 08 1.0 0.0 0.2 04 06 08 1.0
P P

prerun='"''OMFIT['EFIT']['FILES']['rfile'] ['PROFILE EXT']['SCALEPP EXT']=scale''',

postrun=""'"'gfile=OMFIT['EFIT'] ['FILES'] [ 'gEQDSK mod']"'"'")

25



API to run IDEs

OMFIT provides a convenient API to run
other IDEs scipts like MATLAB and IDL.

More IDEs can be defined in the
MainSettings|[ ‘SERVER’ ]

The logic for selecting on which server to run
the IDE follows this prioritization:

1. Use the server defined under
root ['SETTINGS'] ['REMOTE SETUP'] ['serverPicker']

if this supports the specified IDE

2. Use the server specified under
MainSettings[‘SERVER’ ] ['...']

< delphi2

workDir '/tmp/meneghini/OMFIT/runs/'

server

‘meneghini@delphi2.gat.com: 22’

tunnel ‘'meneghini@cybele.gat.com: 2039’
matlab 'matlabl1b’

< Venus
workDir '/scratch/meneghini/OMFIT/runs/'
server ‘'meneghini@venus.gat.com: 22’
tunnel 'meneghini@cybele.gat.com:2039"

il
idl
matlab

‘Yusr/local/bin/idl'
‘venus'

'delphi2’

% |IDL 4

MATLAB

OMFITx.ide (root, 'matlab', 'a=1l;save malab.mat',6 outputs=['matlab.mat'])

OMFIT['tmp']=OMFITmatlab ('./matlab.mat"')

26



Interactive remote IDL sessions

#Open an interactive IDL session Using the "pidly’ package you can control
#The server/tunnel and local/remote working directories remote interactive idl sessions from within
#are based on the module that is passed to OMFITx.IDL OMFIT

idI=OMFITx.IDL(OMFIT['EFIT"])

#execute commands

idI("$pwd")

idl("x = total([1, 1], /int)")

#access remote IDL variables from within the OMFIT environment
print idl.x

#upload files to the remote working directory
tmp=OMFITeqdsk(OMFITsrc+'/../[samples/g133221.01000°)
idl.upsync([tmp])

#download files from the remote working directory

idl.downsync(['g133221.010007]) ,
7



Advanced topics

User-defined import of functions
The inner workings of modules
OMFIT as a Python library

3rd party code licenses

Institutional personalization
Commit messages for development
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Define and import a common
set of functions within the OMFIT-tree

\Zew 1 ] View 2\ 5cratch] Command Box] Script Run | Main Settings] Notes] Terminal |

1A OMFIT

X\ test.py - /tmp/meneghini/lOMFIT/OMFIT_20...

< SCRIPTS ‘Eile Edit Format Run Options Window Help

#-*-Python-*-

09:39

< LB # Created by meneghini at 29 Aug 2016
OMFITlib_startup e E R
OMFITlib_test a=1inspace 0,1, 11 )
P SETTINGS int OMFITlib_test.sum_squares(a)
scratch
commandBox %] OMFITlib_test.py - /private/tmp/meneghini/...
P scriptsRun File Edit Format Run Options Window Help
P shotBookmarks —
- g #-*-Python-*-
b MainSettings # Created by meneghini at 29 Aug 2016 09:39
lef sum_squares(a):
rn sum(ar*2)
Ln: 1 Col: O

¥

Duplicated Python code in different scripts can
be defined in one script and then be imported
in other OMFIT scripts. The script with

common functions should reside in
root ['LIB'"] ['OMFITlib <name you want>']

The calling scripts should use

import OMFITlib <name you want>

NOTE: This construct does not allow classes.
If you need to implement a class, then do it
with the procedure defined here

Note: if present the OMFIT1ib startup will
be executed whenever a module is imported

for the first time 29



OMFIT modules structure (1)

SRR ]

OUTPUTS The module structure outside of root [ 'SETTINGS' ] can be modified to organize the data/scripts
G100 depending on the specific needs of each module. The default configuration ([ ' INPUTS' ],
EPLOTS ['OUTPUTS'], ['GUIS'], ['SCRIPTS'], ['PLOTS']) seems to work well for most applications.
IPS
TG T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS S S TS s s s

workDir
vecutable
< REMOTE_SETUP
serverPicker
workDir

server Each module has a root ['SETTINGS' ] Section. The entries under ['seTup'] and

< EXPERMENT ['REMOTE_sETUP'] affect the default settings of the OMFIT APIs for executing codes;
e the ones under ['DEPENDENCIES'] set how the module interacts with data within the
i OMFIT tree; and the entries under [ 'mMopuLE'] define how OMFIT handles the module
-y itself.

; At the very least, the ['MoDULE'] entry must be there for OMFIT to be able to import,
r?ivs{w export, and reload the module.




OMFIT modules structure (2)

) )
i By default, the OMFIT APIs for local/remote execution will change to the local
S directory defined in root ['SETTINGS'] ['SETUP'] ['workdDir']. This is usually a
SCRIPTS . . .
b PLOTS dynamic expression set by the oMFITworkDir () function.
P IPS
< SETTINGS
< SETUP
workDir 'ftmp/meneghini/OMFIT/OMFIT_2015-06-16_19_26_15/runs/GENRAY-sim1/p0/'
executable 'ftask/imd/genray/20120921 GENRAY/xgenray'

< REMOTE_SETUP
serverPicker
workDir
o executable is used by the OMFIT APIs to know what command should be run.

XPERIMENT

shot Depending on the modules, this could also be a dynamic expression which way
sk depend on the remote server, the number of processors to be used,

device
fiat . , :
e interactive/batch job, ...
runid

- DEPENDENCIES
JEQDSHK

profiles

m

INPUTS
OUTPUTS
< MODULE
1D
edited_by
late
ersior
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OMFIT modules structure (3)

< GENRAY

D INPUTS
QUTPUTS
P GUIS
P SCRIPTS
D PLOTS
P IPS
< SETTINGS
< SETUP
workDir
executable

The OMFIT APIs for remote execution use by default the information stored in
root ['SETTINGS'] [ 'REMOTE SETUP'] ['workdDir'], ['server'], ['tunnel']

However for most modules these tree entries are dynamic expressions that
make use of the servER[...] dictionary in conjunction with the entry
root ['SETTINGS'] ['REMOTE SETUP']['serverPicker'] to be resolved

< REMOTE_SETUP
serverPicker
workDir
server
tunnel

'default’

'/scratch/meneghini/OMFIT/runs/projectiD__f3cla5fa24_2015-06-16_19 26_16/GENRAY-sim1/p0/
'meneghini@venus.gat.com:22'

'meneghini@cybele.gat.com:2039'

< EXPERIMENT
shot
time
device
shots
times
runid

< DEPENDENCIES
gEQDSH
profiles
INPUTS
QUTPUTS

< MODULE
D
edited_by
date

ersion
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OMFIT modules structure (4)

< GENRAY

i The information regarding the experimental setup under analysis by default is
B stored under root ['SETTINGS'] ['EXPERIMENT'] ['shot'], ['time'],
b PLOTS ['device'], ['shots'], ['times']. These are typically dynamic expressions
L - which inherit the settings from either the parent module or the respective
M P entries under oMFIT['MainSettings'] [ 'EXPERIMENT'].
<« REMOTE. SETUP
:Ie()':/k*L})'iF:i(k‘f' Modules GUI can generally Device = I'DIII-D' Linked to MainSettings
server handle this behaviour Shot = |161409
—_— Time [ms] = [1000
shot 145419
time 2000 Device* = |'DIll-D' ( C/ Indfapend_ent of
oty NuS. Shot* = [161409 /\:{ MainSettings
vy irbs Time* [ms] = [1000 /
b [‘Ei’;‘ff}“:‘E‘f‘ (*) Changes applied to the module local settings, and not to MainSettings
;"5’;;;, The ['runid'] entry is used by the oMFITworkDir () function which usually sets
< MODULE the root ['SETTINGS'] ['REMOTE SETUP'] ['workdDir'] and

[‘ .
. fited_by root ["SETTINGS'] ['SETUP'] ['workdDir'] entries.
date



it
(5) &
i el When working with modules one should pay attention that “a module should
B not need to know anything about its location in the OMFIT tree in order to
b PLOTS work properly”. When working with hierarchical modules, this translates into:
ffesrm; “it’s ok for the parent module to move or modify data in the child module,
i but the child module should not access data outside of itself”.
v V'k The entries under root [ 'SETTINGS'] [ ' DEPENDENCIES'] allow modules to
workDir access data outside of themselves in a portable way. These entries are strings
tunnel that define how certain locations in the OMFIT tree should become available as
s variables in the OMFIT scripts and oMFITexpression Within that module.
t'ht When importing a module it’s the responsibility of the user to check, set,

times and satisfy these dependencies to ensure the module will work properly.

INPUTS']['gEQDSK']"
1 profiles']['PROFILES']"
INPL o

NOTE: for compound modules, the parent modules have the ability to set the
dependencies of their children at the time the modules are imported.
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OMFIT modules structure (6)

< GENRAY

b INPUTS root ['"SETTINGS'] ['MODULE'] ['ID'], ['edited by'], ['date'], ['version']
OUTPUTS -
P GUIS .
i are usually automatically managed by the GUI
D PLOTS
b IPS ﬁEile ‘ Edit Plot Figures Help
< SETTINGS New project
< SETUP Open project
workDir
Sipeiiablo Save project Control-s
< REMOTE_SETUP Save project as...
serverPicker
workDir Compare to project...
server
tunnel New module...
— EXPERIMENT Import module...
:i':]:’:) Reload modules...
Hovive Export modules...
shots
times Reset SSH tunnels, MDS+ and SQL connections
runid
< DEPENDENCIES Preferences...
gEQDSHk
profiles Quit Control-q
INPUTS
OUTPUTS
< MODULE
ID 'GENRAY'
edited_by '‘meneghini'
date 09/2014 17:06'
ersion Localfremote execution of GENRAY raytracing code\\n\\n* Automatic setup of input kinetic profiles stored in OMFIT
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OMFIT as a Python library

It is possible to take advantage P meneghini — Python — 80x22
of OMFIT and its functionalities hinis ¢ PYTHONPATH=SHOME/OMFIT /
. . menegniniy exXpo = =sourcej/src
(including the OMFIT-tree data meneghini$ python
structure, the object classes, Python 2.7.9 (default, Dec 13 2014, 15:13:49)

. . . Type "help"”, "copyright", "credits" or "license" for more information.
scripts by importing the OMFITtree 2 frompOMFI'?'ilrege import *

module in your Python session External imports...
Loading base utility functions...
Loading plot utility functions...
Loading widget utility functions...
Loading utility functions...
Setting up environment...
Loading OMFIT classes...
Loading OMFIT APlIs...
OMFIT >>> OMFIT.start()
OMFIT >>>
T



3rd party code licenses

OMFIT uses the text file that is under module[ *1icense’ ] to inform users of the license for running a
code. Users must accept the license of that code to use the relevant OMFIT module. OMFIT sends an
email as listed in the license under oMFIT license email notify wWhen a user agrees to the license.

OMFITmodule

INPUTS OMFITtree
OUTPUTS OMFITtree

P GUIS OMFITtree

P PLOTS OMFITtree

P SCRIPTS OMFITtree

P TEMPLATES OMFITtree
help FILE: help.txt  (3.8KB) OMFITascii

P SETTINGS FILE: SettingsNamelist.txt (1.3t OMFITnamelist
qualityCheck FILE: qualityCheck.txt (5.4KB) OMFITascii
license FILE: ELITElicense txt (2,1KB)  OMFITascii

[ NoN ) X\ Email acceptance of ELITE license agreement

From: |meneghini@fusion.gat.com
To: snyder@fusion.gat.com Send email
Subject:|Accepting ELITE License Through OMFIT

Please describe planned research using ELITE
A

Please review the following terms, and indicate your agreement by signing below. Fax the signed
form to Phil Snyder at 1-858-455-3586.

All ELITE sources are copyrighted by the authors (P.B. Snyder, H.R. Wilson, and R.L Miller). All
distribution of ELITE binaries or sources should take place via one of the primary authors (P.B.
|Snyder or H.R. Wilson). The authors agree to conditionally release development versions of the =
ELITE code suite (including the equilibrium code, vacuum code, plasma code, shell scripts, and idl
routines for analysis) for the purposes of evaluating linear stability of edge localized MHD modes,
subject to the conditions below.

ELITE

Release Agreement

Please review the following terms, and indicate your agreement by

All ELITE sources are copyrighted by the authors (P.B. Snyder, H.

The recipient agrees:

1. Not to distribute the original or any modified versions of the

2. To

3. To

4. To

5. To

6. In

Signed

[1] H.
[2] P.

communicate any significant results derived from ELITE to t
allow the primary authors to verify any results from ELITE
include in any published results the code name ELITE, and ¢
include the primary authors’ names in the author list of ar
published work, to include only results from official ELITE

Date,

R. Wilson, P.B. Snyder, R.L. Miller, and G.T.A. Huysmans, "
B. Snyder, H.R. Wilson, et al., "Edge Localized Modes and t

OMFIT_

license_email_notify:snyder@fusion.gat.com
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Institutional personalizations

v 1 OMFIT-source

» [1bin The default settings for an institution are set based on the files that
> Lddocs are under oMFIT-source/institutions
_! institutions
= institution.ASIPP

= institution.GA

| institution.ITER

=! institution.NERSC

=| institution.PPPL
_Imodules

> L
» [™regression !This namelist overrides entries in the OMFIT['MainSettings'] with institution-specific settings
ireg 'Edit this file according to your needs and save it as ‘institution® in the OMFIT installation directory
b jsamples 'Auto-detection of institution is based on existence and writability of the OMFIT stats_file
> ] SCI’iptS &SETUP
B 1s1C institution = 'GA'
. 3 5 stats_file = '/usc-data/task/imd/local64/stats/OMFITstats.txt'
=] .gitignore /
-, . &EXPERIMENT
=) .gitmodules device = 'DITI-D'
= .mailmap /
- &SERVER
1% LICENSE.rst default = 'venus’
isi idl = 'venus'
- README.rst matlab = 'delphi2’
1=! requirements.txt /
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Commit messages

O X! Welcome to OMFIT

OVFIT

One Modeling Framework for Integrated Tasks

What's new:

17:00 Update il
N.C. Logan
Fixed bug that did not properly propogate TRANSP grid math
(i.e. xdiff,xint,xder,vint,vder) to each Data object in a
Multigraph.
16:45 Bug Fix
N.C. Logan|&

Bug Fixes in OMFITtransp use of View2d class. |
1
15:08 New release

v0.8.1

|
14:51
Sterling Smith

Converted ®*Aranument stule documentation to :naram stule.

Continue to OMFIT >>>

When pushing a commit on the OMFIT git repository, the
standard message format is:
This is the shortest possible message to describe what I did.

This is some additional description (optional).
<<K<>>>FIDASIM module<<<>>>

The last is the OMFIT tag. If work is outside of a module,
then Bugfix, Documentation, OMFIT<class> or similar
would be appropriate. A commit can be hidden from the
OMFIT "What's new" screen by setting this tag as Minor or
Hidden.

Finally, if you want a commit message to be parsed and
automatically appear in the OMFIT release notes use the
<<<*>>> construct (notice the *)

<<<*>>>TOPIC:SUBTOPIC:message in the release notes<<<*>>>
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Add & edit data classes

The python class files for the
parsing/saving of the
different files formats are
contained under the
src/classes directory

To edit these files while your
OMFIT session is open you
can use the reload
command

# e.g the SOLPS class is contained under
src/classes/omfit_solps.py
reload(‘classes.omfit_solps’)

# set the updated class to the current namespace
OMFITsolps=classes.omfit_solps.OMFITsolps

# load the file that we want to work on as a simple ascii file
OMFIT['testa’]=OMFITascii(OMFITsrc+'/../modules/SOLPS/
TEMPLATES/DIIID/b2ai.dat")

# load the file with the OMFITsolps class
OMFIT['b2ai']=OMFITsolps(OMFIT['test'].filename)

# force loading and make sure it works
OMFIT['b2ai"].load()

# force save and make sure it works
OMFIT['b2ai'].save()
40



Other
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