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Modeling at your fingertips
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Getting started

● Start OMFIT启动   OMFIT
● Help and resources   帮助与资源
● User personalizations   用户个性化设置
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Start OMFIT: public installations
To start OMFIT, type the following command at the terminal depending on where you are:

● GA
omfit    (stable version)    or     omfit-tmp   (development version)

● PPPL
module load omfit
omfit

● NERSC
/global/project/projectdirs/atom/atom-install-edison/bin/omfit

● ASIPP
module load python/2.7.8
python /project/OMFIT/src/omfit.py

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


Help and resources

● Documentation website 
● YouTube tutorial videos
● omfit-users@fusion.gat.com
● In application feedback
● In application help
● Automatic error report
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http://gafusion.github.io/OMFIT-source/
https://www.youtube.com/playlist?list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan
mailto:omfit-users@fusion.gat.com


In application help

Type <Ctrl-h> to show/hide the help window
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User personalizations

The same personalization options can be set
either using the preferences GUI or directly by 
editing the OMFIT['MainSettings'] entries

Set your email the first time you 
start OMFIT

Editor used to view/edit ASCII files.
The default is to use the idle editor 
which ships with Python, which works 
reasonably well. Whatever editor you 
choose, it should be graphical. Here 
%s indicates the file name to be 
opened by the editor.
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`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 OMFIT['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.
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e.g. open python scripts
with your favorite IDE



Handling servers
● Servers settings can be managed via the 

preferences GUI
● Servers are defined under

OMFIT['MainSettings']['SERVER']
There one can:

○ Edit/Add usernames for different 
institutions

○ Edit/Add servers 
○ [‘default’] specifies a preferred 

server. By default most modules 
refer to this server. This is 
automatically set based on the 
institution where you are running 
OMFIT 

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

Set your username on 
different servers the first time 
you start OMFIT
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Keyboard Shortcuts

COMMAND BOX: execute line or selection: <F9>

COMMAND BOX: execute: <Control-Return>

COMMAND BOX: move history down: <Control-d>

COMMAND BOX: move history up: <Control-u>

CONSOLE: next tab: <Control-Prior>

CONSOLE: previous tab: <Control-Next>

FIGURE: bring figures to the top: <Next>

FIGURE: close all figures: <Control-Escape>

FIGURE: hide all figures: <Prior>

FIGURE: show next figure: <End>

FIGURE: show previous figure: <Home>

GLOBAL: go online: <F1>

GLOBAL: help window: <Control-h>

GLOBAL: quit: <Control-q>

GLOBAL: save project: <Control-s>

Show last execution diagram: <F7>
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TREE: clear entry: <Control-w>

TREE: contextual menu (alternative): <Button-3>

TREE: contextual menu: <Button-2>

TREE: copy location from root: <Control-r>

TREE: copy location: <Control-c>

TREE: copy value: <Control-C>

TREE: delete entry: <Control-BackSpace>

TREE: execute/plot (alternative 2): <KP_Enter>

TREE: execute/plot (alternative): <Double-1>

TREE: execute/plot ask default variables (alternative): 
<Control-Double-1>

TREE: execute/plot ask default variables: 
<Control-Return>

TREE: execute/plot: <Return>

TREE: move entry DOWN: <Control-d>

TREE: move entry UP: <Control-u>

TREE: navigate DOWN: <KeyRelease-Down>

TREE: navigate LEFT (close all sub-entries): 
<Shift-Left>

TREE: navigate LEFT (close entry): <KeyRelease-Left>

TREE: navigate RIGHT (close open sub-entries): 
<Shift-Right>

TREE: navigate RIGHT (open entry): <KeyRelease-Right>

TREE: navigate UP: <KeyRelease-Up>

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

TREE: next entry found: <F3>

TREE: open file: <space>

TREE: open original file: <Shift-space>

TREE: open web link: <space>

TREE: over plot: <Shift-Return>

TREE: paste at location: <Control-v>

TREE: paste expression at location: <Control-e>

TREE: paste expression inside: <Control-E>

TREE: paste inside: <Control-V>

TREE: pprint entry: <Control-p>

TREE: previous entry found (alternative): <Control-G>

TREE: previous entry found: <Shift-F3>

TREE: print entry: <p>

TREE: re-run last script: <F5>

TREE: repr entry: <Control-P>

TREE: search: <Control-f>

TREE: set plot X: <X>

TREE: set plot Y: <Y>

TREE: setup entry: <Tab>

TREE: show last error in full format: <F6>

Also see matplotlib shortcut keys
that you can use on plots

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
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The OMFIT hierarchical data structure

The OMFIT-tree is a hierarchical, self-descriptive data structure that enables 
data exchange among different codes
● Collect data independently of its origin and type
● Objects’ content appear in their subtree
● No a-priori decision of what is stored and how
● 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
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The OMFIT-tree is nothing less
than nested Python dictionaries
For example, the following data in the OMFIT tree:

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

OMFIT['test']=1
OMFIT['myNamelist']={}
OMFIT['myNamelist']['EQDSKIN']='g104328.02600'
OMFIT['myNamelist']['NAMELIST1']={}
OMFIT['myNamelist']['NAMELIST1']['MNEMONIC']='sim1'
OMFIT['myNamelist']['NAMELIST1']['R0X']=1
OMFIT['myNamelist']['NAMELIST1']['B0']=5.4

One page-tutorial you should 
learn about Python dictionaries
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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 
databases into Python dictionaries

To load an object in the
OMFIT-tree using the GUI:
1. Type where the object goes
2. Select the object type
3. Pick a file to be parsed
4. Press <Return> to confirm

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

2

1

3

4  <Return>

● If the filename is entered with a path then the file is loaded
● If the filename has no path, then an empty file is generated

DATIO
N

FOUN
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Use Python programming to interact
with the OMFIT data structure 

You can use the Command box to quickly test 
Python commands. Click on the Execute 
button or type <Ctrl-Return> to run

DATIO
N

FOUN
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Not only data objects, but also Python 
scripts are stored in the OMFIT-tree

● Allows scripts to be stored
● Provides context to scripts

To edit a script select it and 
press <spacebar> . This will open 
the script in the editor. Edit.

Save the script in the editor

To execute a script select it and press <Return> or <Double-click>

DATIO
N

FOUN
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Scripts can call each other
to create complex workflows DATIO

N
FOUN

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

expected inputs and default values

execute another script
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Modules are collections of data, scripts, GUIs, and plots that allow 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

Modules are the building blocks
of OMFIT workflows

To import a module in the OMFIT-tree:

DATIO
N

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


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:

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

2D plotting in OMFIT is based
on the MATPLOTLIB graphical 
library. Here you can find an 
excellent tutorial to get started.

Plotting in OMFIT

In this example, the same can be 
accomplished with the Python command:
OMFIT['gEQDSK'].plot()
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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) [optional] set the array for the x axis (plot > set as X or press <Shift-X>)
2) plot the 1D array by selecting it and then either:

a) <Right-click> and select Quick plot
b) press <Return>
c) <Double-click>

For this example, the same could be achieved 
with the Python command:
plot(OMFIT['gEQDSK']['RHOVN'],
     OMFIT['gEQDSK']['PRES'],'o-')
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Plotting 2D arrays
OMFIT knows how to plot 1D and 2D numpy arrays. For example for 2D arrays:
1) [optional] set the array for the x/y axis (plot > set as X/Y or press <Shift-X> and <Shift-Y>)
2) plot the 2D array by selecting it and then either:

a) <Right-click> and select Quick plot
b) press <Return>
c) <Double-click>

For this example, the same could be achieved with the Python 
command:
CS=image(OMFIT['gEQDSK']['AuxQuantities']['R'],
    OMFIT['gEQDSK']['AuxQuantities']['Z'],
    OMFIT['gEQDSK']['PSIRZ'])
contour(OMFIT['gEQDSK']['AuxQuantities']['R'],
    OMFIT['gEQDSK']['AuxQuantities']['Z'],
    OMFIT['gEQDSK']['PSIRZ'],21,colors='k')
colorbar(CS)

21

DATIO
N

FOUN



Let’s do some business

● Using existing workflows
● Write your own workflow

○ Serial
○ Parallel

● Execute physics codes
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Send us your requests for new tutorial videos! Really!

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

# define a container for the results
OMFIT['scan_results']=OMFITtree()
# loop over P' scales
for scale in linspace(1.,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']

Equilibrium modification workflow tutorial video
In this example an we use EFIT to scale the pressure
of a DIII-D equilibrium. Rather than using the GUI it’s easy
to write a workflow that does this for us.
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https://www.youtube.com/watch?v=6Sic74bip3U&list=PLdksEfhRAD65XTjeQ1J_4tdsh0VmpQpan&index=1


Write your own parallel workflow

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

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

prerun='''OMFIT['EFIT']['FILES']['rfile']['PROFILE_EXT']['SCALEPP_EXT']=scale''',

postrun='''gfile=OMFIT['EFIT']['FILES']['gEQDSK_mod']''')

Same as before but now run the EFITexec script in parallel
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API to run IDEs

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

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

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’][‘...’]
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Interactive remote IDL sessions
#Open an interactive IDL session

#The server/tunnel and local/remote working directories

#are based on the module that is passed to OMFITx.IDL

idl=OMFITx.IDL(OMFIT['EFIT'])
#execute commands

idl('$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(['g133221.01000'])
27

Using the `pidly` package you can control 
remote interactive idl sessions from within 
OMFIT



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

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 OMFITlib_startup  will 
be executed whenever a module is imported 
for the first time
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OMFIT modules structure (1)

30

Each module has a root['SETTINGS'] section. The entries under ['SETUP'] and 
['REMOTE_SETUP'] affect the default settings of the OMFIT APIs for executing codes; 
the ones under ['DEPENDENCIES'] set how the module interacts with data within the 
OMFIT tree; and the entries under ['MODULE'] define how OMFIT handles the module 
itself.

At the very least, the ['MODULE'] entry must be there for OMFIT to be able to import, 
export, and reload the module.

The module structure outside of root['SETTINGS'] can be modified to organize the data/scripts 
depending on the specific needs of each module. The default configuration (['INPUTS'], 
['OUTPUTS'], ['GUIS'], ['SCRIPTS'], ['PLOTS']) seems to work well for most applications.



OMFIT modules structure (2)
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By default, the OMFIT APIs for local/remote execution will change to the local 
directory defined in root['SETTINGS']['SETUP']['workdDir']. This is usually a 
dynamic expression set by the OMFITworkDir() function.

executable is used by the OMFIT APIs to know what command should be run. 
Depending on the modules, this could also be a dynamic expression which way 
depend on the remote server, the number of processors to be used, 
interactive/batch job, ...



OMFIT modules structure (3)
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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



OMFIT modules structure (4)
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The information regarding the experimental setup under analysis by default is 
stored under root['SETTINGS']['EXPERIMENT']['shot'], ['time'], 
['device'],['shots'],['times']. These are typically dynamic expressions 
which inherit the settings from either the parent module or the respective 
entries under OMFIT['MainSettings']['EXPERIMENT'].

The ['runid'] entry is used by the OMFITworkDir() function which usually sets 
the root['SETTINGS']['REMOTE_SETUP']['workdDir'] and 
root['SETTINGS']['SETUP']['workdDir'] entries.

Linked to MainSettings

Independent of
MainSettings

Modules GUI can generally
handle this behaviour



OMFIT modules structure (5)
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When working with modules one should pay attention that “a module should 
not need to know anything about its location in the OMFIT tree in order to 
work properly”. When working with hierarchical modules, this translates into: 
“it’s ok for the parent module to move or modify data in the child module, 
but the child module should not access data outside of itself”.
The entries under root['SETTINGS']['DEPENDENCIES'] allow modules to 
access data outside of themselves in a portable way. These entries are strings 
that define how certain locations in the OMFIT tree should become available as 
variables in the OMFIT scripts and OMFITexpression within that module.
When importing a module it’s the responsibility of the user to check, set, 
and satisfy these dependencies to ensure the module will work properly.

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



OMFIT modules structure (6)
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root['SETTINGS']['MODULE']['ID'],['edited_by'],['date'],['version']

are usually automatically managed by the GUI



OMFIT as a Python library

meneghini$ export PYTHONPATH=$HOME/OMFIT-source/src
meneghini$ python
Python 2.7.9 (default, Dec 13 2014, 15:13:49) 
[GCC 4.2.1 Compatible Apple LLVM 6.0 (clang-600.0.56)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> from OMFITtree import *
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 APIs...
OMFIT >>> OMFIT.start()
OMFIT >>> 

It is possible to take advantage
of OMFIT and its functionalities
(including the OMFIT-tree data
structure, the object classes,
and APIs) in your own Python
scripts by importing the OMFITtree
module in your Python session
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3rd party code licenses
OMFIT uses the text file that is under module[‘license’] 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 when a user agrees to the license.
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Institutional personalizations
The default settings for an institution are set based on the files that 
are under OMFIT-source/institutions
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Commit messages
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).

<<<>>>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
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# 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()



Other
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