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| ntr oduction

To quote the author: "SWIG is a code development tool that makes it possible to quickly build
powerful scripting language interfaces to C, C++, or Objective-C programs”. In this case, | wanted
to build quickly (no split infinitives in my documentation!) a python interface to the C library for
reading/writing/manipulating MTZ files. Thisis arecord of my experiences.

This is a selective and subjective account which it is hoped will show the reader how to use SWIG
in a rea-life situation. It is no substitute for the SWIG User Guide. And it may well change as |
discover my mistakes.

SWIG can be found at http://www.swig.org/. One should also look at the Boost Python Library
(http://www.boost.org/libs/python/doc/) but I haven't. See this comparison
(http://www.boost.org/libs/python/doc/comparisons.html).

How to useit

1. Create an "interface file", which will be used to generate a C-language wrapper with
functions that can be called from Python. Here is the simplest one for CMTZ:

/* File: cmzlib.i */

%rodul e cmt z

%

#i ncl ude "nt zdata. h"
%

% nclude "cntzlib.h"

%modul e specifies the name of the Python module to be created. %{ and %} bracket code that
is to be included as is, in this case an include preprocessor directive that is necessary for the
wrapper functions. %include includes a header file which lists the functions for which we want
wrappers.

%inline can be used to define additional functions for the Python APl which don't exist in
cmtzlib.h, for example:

% nline %
float refdata _get(MrZzCOL *col, int i) {
return col ->ref[i];

}

voi d refdata_set(MrZzCoL *col, int i, float f) {
col ->ref[i] = f;

}

%


http://www.swig.org/
http://www.boost.org/libs/python/doc/

2. Run SWIG on the interfacefile:

swig -python cntzlib.i

This generates a file cmtzlib_wrap.c which contains python-callable wrapper functions,
based on the ones declared in cmtzlib.h If you have a non-standard installation, you may
need to set the SWIG_LIB environment variable.

3. Compile and include in shared library. On Linux:

gcc -c -l/usr/include/python2.4 -o cntzlib_wap.o cntzlib_wap.c
I d -shared --whol e-archive libccpd4c.a cntzlib wap.o -0 cntznodul e. so

On SGI:

cc -n32 -c -l/usr/local/include/pythonl.5 -0 cntzlib_wap.o cnmtzlib_wap.c
Id -n32 -shared -all libccpd4c.a cntzlib_wap.o -0 cnmtznodul e. so

4, Tell python where to find the shared library:

PYTHONPATH=/ bl ah/ bl ah/ cnt z

5. And you can now write your python script:

# File: ntzapp.py
fromcecntz inport *
nz = MzGet('toxd.mz")

ccpd_ | hprt(mz, 1)
M zFree(ntz)

So what now?

This is now al included in my Makefile so | should be able to forget about it. The wrapper
cmtzlib_wrap.c should be updated as | update cmtzlib.h for the main library. The Makefile is
specific to my version of SWIG and my version of python - | haven't thought about portability

issues at all.

So now | do the same for tcl ....

SWIG and C++

See http://www.ysbl.york.ac.uk/~mcnicholas/ccp4lib for experiences of SWIGing MMDB. Here
are some of my observations from trying to interface parts of Clipper:

1. The shared library needs to include all relevant system libraries, and some don't seem to be
included by the linker by default (this is obvioudly system specific). For example, it took a
while to find that "-ICio" is necessary. Even more obscurely, one needs


http://www.ysbl.york.ac.uk/~mcnicholas/ccp4lib

2.

"fusr/lib32/c++init.0" to satisfy the symbol _record_needed destruction. These details were
revealed by comparison with "CC -v" on an equivaent program. So one ends up with:

Id -n32 -shared $(CLI PPYOBJS) -0 CLI PPYc.so $(LDFLAGS)
fusr/lib32/c++init.o -Im-1C -1C o

If/when | find a neater way, I'll let you know ....

SWIG objects to "using” when read in via a %include directive.

Some SWIG gotchas

1.

2.

| had some functions declared with arguments (char logname]], ...) which generated a
TypeError with SWIG 1.3. Changing the arguments to (char *logname, ...) seem to satisfy it.
Preprocessor directives:

#i ncl ude"ccp4_lib.h"

with no space after the #include confused the SWIG preprocessor. Add a space!

If you have two functions:

CMVFi |l e *ccp4_cmap_open( const char *, int);
voi d ccp4_cmap_header _print(const CMFile *);

you should be able to call them in python as:
map = ccpd_cmap_open("toxd_aupatt_ x.nmap", 0)

6cp4_cnap_header_print(nap)

"map" is a pointer to a struct, but python doesn't need to know anything about this struct.
EXCEPT: SWIG treats "CMMFile *" and "const CMMFile *" as two different data types,
and one gets a TypeError.

My solution is to insert a "#define const " in the .i file, so that "const” is stripped from the
wrapper function, although it still existsin the original function.
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