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+ Background information: What is it; how does it work; why would you want
to use it?

+ How to use it: Installation; basic usage; overview of the PSRCHIVE class
structure

¢+ Some simple examples

+ Activities: See handout for suggestions; also anything else you may be
Interested in working on.



Background, motivations

+ The PSRCHIVE Python interface lets you access a subset of the
PSRCHIVE classes (data structures, subroutines) directly from Python.

+ Lower-level than the command line utils (eg. pam, pat, psredit, etc).
+ See http://psrchive.sourceforge.net/manuals/python

¢+ Why is this useful?

+ Direct access to data values for exploration, debugging, etc.

+ Prototyping or implementation of new analysis routines (often easier in
Python than C++).

+ More complex scripting than is possible with psrsh.
+ More flexible and/or prettier plotting than is possible with pav/psrplot.

¢+ When this is not so useful — reproducing complex PSRCHIVE applications
(pac, pat).


http://psrchive.sourceforge.net/manuals/python

How does it work

+ Built using the “Simplified Wrapper and Interface Generator” aka SWIG.

¢+ SWIG examines the PSRCHIVE C++ header code and automatically
generates ~40,000 lines of “wrapper” code to allow calling the C++ routines
from Python.

+ Can in principle generate bindings for languages besides Python.
¢ http://swig.org


http://swig.org/
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+ “SWIG is lame. Why not use [flavor of the month C/python interface]
iInstead?”

+ The SWIG interface has existed/worked for a long time; so, some inertia.

+ Even today, | have not found very many good options for automatic wrapper
generation. But please let me know if you have suggestions!


http://swig.org/

Installation

+ Nate has already bundled this into the Docker image (source activate
python?2 first). But, in case you ever need to do your own install:

+ Python wrapper is distributed with PSRCHIVE; no additional download.
+ Basic requirements (beyond those of standard PSRCHIVE):

+ Python, with development headers (“python-dev” or similar pacakge).
+ SWIG,; note, some reports of problems with v3.x
+ NumPy

+ Very useful but not required: SciPy, matplotlib, ipython/jupyter

¢ PSRCHIVE builds via “configure; make; make install” process.

+ Make sure you configure with ——enable-shared
+ |f all above requirements met, wrappers will be generated!



Checking that it's working:

IPython: users/pdemores X

Good!

IPython: nanohertz/pdemores X

for extra details.

(most recent call EBEi(j!

psrchive

: No module named psrchive




A super-simple example:

.get nsubint()

.get nchanl)




The three fundamental PSRCHIVE data classes

¢ Profile is asingle pulse profile — data as a function of pulse phase only.

¢ Integration is a set of pulse profiles recorded simultaneously — usually
profiles as a function of frequency channel and/or polarization.

¢ Archive is asetof Integration as a function of time. Represents a
single data file.

7441134 2120804121711
- J1744- 1134 1121208_041217.¢f
Freq: 1368.750 MHz BW: —256 Length: 3830.998 S/N: 965.73¢ Freq: 1368.750 MHz BIW: —256 Length; 3539998 S/N: 965.715

Flux

Pulse Phase




Accessing data in Python using these classes

¢ Archive:
¢ USe archive.get_Integration (isub)
¢ or archive[isub] to retrieve an Integration
¢ Integration:

¢ use integration.get_Profile (ipol, ichan) to retrieve a single
Profile

¢ Profile:
¢ use profile.get_amps () to return data as a NumPy array
+ Shortcut to get all data:

¢ Use archive.get_data () to return entire (Ngy, Nyo» Nepans Npin) data cube
as a NumPy array.



Plotting example:

Fle Edit View Bookmarks Settings Help

1ve Python.
of IPython's

a = psrchive.Archive load(

data = al0].get_Profile(0,200) .get_amps()




Plotting example:
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Plotting example:

Fle Edit View Bookmarks Settings Help

alo,

_.tllb.iire':




Plotting example:
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Accessing data using these classes

+ One data access subtlety / gotcha:

¢ profile.get_amps () returns a view of the original data
¢ archive.get_data () returns a copy of the original data

+ This means that if you want to modify the data in a file you need to change
the values in the results of profile.get_amps ()

+ Modified data files can be saved to disk using
archive.unload (“new_filename”)



Data processing methods

¢ Archive has a large number of methods (functions) for performing
common data processing steps.

¢ Common examples: dedisperse (), remove_baseline (), £scrunch (),

tscrunch (), pscrunch (), convert_state(), ...
¢ archive.execute (“ [psrsh code..]”) will run any psrsh command on
the archive.

+ How to learn what else is available?

+ Browse the PSRCHIVE class documentation at
http://psrchive.sourceforge.net/classes/psrchive

+ Tab completion in ipython is very useful!


http://psrchive.sourceforge.net/classes/psrchive

Plotting example with pre-processing:

12:48:11)

a = psrchive.Archive
a.tscrunchi()

a.dedispersel()

a.fscrunchi()

. pscrunchi()

a.remove baseline()




Plotting example with pre-processing:
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Looping over profiles, extracting data:

Fle Edit View Bookmarks Settings Help

1sub (a.get_nsubint()):
1 = alisubl
1chan (a.get nchan :
isub, ichan, 1.ge ofilel0,1chan) .get_amps() [O]




Other PSRCHIVE classes:

File Edit Wiew Bookmarks Settings Help
Most use cases Only need IPython 5.3.0 -- An enhanced Interactive Python.
Archive Integration,  [NNEEESHIEHEEELSEEANNE
. -= Pyt 's ow system.

and profile classes. oﬁjzct? - Detaci)?s anEt ?oEject'?muse 'object??' for extra details.
But some of the PSRCHIVE
algorithm classes are also
included in the Python s = psrchive.Archive load(
interface. aprof = alo]l.get_Profile(o,0)

.get_Profile(o,n)
For example, = psrchive.ProfileshiftFit()
ProfileShif?FithdeMg .set_standard(sprof)
template-matching:

psrchive.Archive load( J.totall)

.set Profile(aprof)

. . .get_shift()
No very comprehesive list of : _0.00014555419416436232, 4.3622893898029965e- 10)

these Unfortunately. Browse subplot(211); plot(aprof.get_amps())
the C++ class docs. let me [<matplotlib.lines.Line2D at 0x7fbadoobl690>]

i i subplot(212); plot(sprof.get_amps())
kggwdlf you want Somethlng [<matplotlib.lines.Line2D at 0x7fbaca312f50=]
added.




Advanced PSRCHIVE classes:
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Summary

¢+ PSRCHIVE has a SWIG-based interface to Python

+ This allows you direct access to a large fraction of PSRCHIVE C++ classes
via Python

+ This is useful for directly exploring data; prototype or implement new
algorithms; make custom plots; etc.

+ See the handout for some simple (as well as less simple) exercises.
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