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Python binding to Fotran

Python module ctypes: 

With the important caveat of C-compatible data types, ctypes also allows to call 

libraries written in Fortran → Python-based CBPM3 display could call CESRV 

routines like nonlin_bpm

https://docs.python.org/3/library/ctypes.html
https://docs.python.org/3/library/ctypes.html


Antoine Chapelain 20 juin 2014               4CBPM3 developmentAntoine Chapelain, Cornell U. April 9, 2021               4

nonlin_butcon: first attempt

Call nonlin_butcon directly from Python

After exploring and trying various thing → hit a dead end and could not bind

This is were David Sagan’s help is priceless: data types in the Fortran code have 

to be C-compatible to be called directly from Python

not C-compatible
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nonlin_butcon: second attempt

Call nonlin_butcon from Python via a Fortran interface routine. Made good 

progress working on the (unfinished) interface:

But then realized...
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nonlin_orbit

I can call nonlin_orbit directly: it has only C-compatible data types. 

nonlin_butcon is a simple wrapper on top of nonlin_orbit.
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nonlin_orbit

Results are as expected, e.g. for equal button amplitudes at CBPM #100:

Speed: about 50 us per position (Fortran compiled code speed)

Only one caveat: the first call (that loads the library) takes about 50 ms
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3-button nonlin_bpm feature

David Sagan added the 3-button feature to CESRV nonlin_bpm. It uses a look-up 

file that contains individual button to be dropped:

/nfs/cesr/online/machine_data/meas/orbit/bad_bpm_buttons.dat
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3-button nonlin_bpm feature

100 μm step size

color bar clipped [1 um, 10 mm]

average 
solving time 

= 0.6 ms

average 
solving time 
= 0.03 ms

CBPM # 100

with B1
dropped

CBPM # 100

keeping B1

bpm_chessu_xyp.txt

https://accserv.lepp.cornell.edu/cgi-bin/view.cgi/CESR/CESR_instr/nonlin_bpm/nonlin_bpm_resource/bpm_chessu_xyp.txt?view=log
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For CBPM3

We know that:

✗ Python and Fortran codes have similar accuracy

✗ Fortran code is about 50 times faster

✗ Fortran deals well with a 3-button situation

✗ it would be nice not to have to maintain two separate codes

So, from now on: called from Python, Fortran CESRV nonlin routine will be the 

“official” code for the CBPM3 project

Python nonlin will not disappear and will still be used whenever something 

interesting pops up



Additional materials
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