
typically found in compiled routines with the interface of
a flexible, scalable, and easy-to-learn interpreted lan-
guage. Although using C to hand-code extensions to
Python binds the latter to a given compiled asset in C++,
programmers who used C++’s more advanced features
(until recently) lacked the automated support available in
Fortran and C.

One tool for creating Python bindings to C is David Bea-
zley’s Simplified Wrapper and Interface Generator.
SWIG—an open-source application used by a large and
ever-expanding community—began as an effort to expose
physics packages in a large parallel simulation code to in-
terpreted languages. SWIG preprocesses C and C++ code
and generates library bindings in several interpreted lan-
guages including Python, Perl, Tcl, and Java. 

Recent improvements to SWIG provide greater support
for binding C++ code. SWIG now creates, for example,
bindings for some of C++’s more advanced features such as
templates and exceptions. This article explores how SWIG
does this by examining a series of small C++ code examples.
I hope this cookbook approach will help you produce your
own bindings with ease. 

Automated Bindings that Use Header Files
To create a binding to a C++ source, SWIG must have infor-
mation on what routines and classes to bind and what types
of arguments and return values those routines and classes
should have. SWIG parses a C++ interface file that contains
the assortment of rules and definitions needed to generate
the Python module. An interface file can be either a C++
header file with condensed SWIG directives or a stand-alone
file that indicates appropriate header files and definitions.

Using a header file is quicker and easier to maintain,

but specifying the information explicitly allows more
control over the interface. As you will see, SWIG’s facil-
ities for controlling code generation offers the best of
both worlds. This article presents the interface directives
as a separate file.

To begin, let’s create a simple binding using a header file.
We’ll wrap the C++ function hello_world: 

#include <iostream>

void hello_world() {

std::cout << “hello world” << std::endl;

}

The following interface file sufficiently establishes the rules
and definitions for creating a module called myexample,
which has a function hello_world available to Python:

%module myexample

%{

#include “myexample.h”

%}

%include “myexample.h”

Typically, the interface file begins by defining the Python
module name as specified via the %module directive. For
proper compilation, the %{%} block directive supports C++
code. The code contained in this block is copied verbatim to
the auto-generated wrapper code. The C++ block commonly
ensures that the wrapper code has all proper #include(s).
Next, the interface file establishes the rules to be applied to
all subsequent Python binding definitions; a default set of
rules exists and, in this instance, suffices. Lastly, the interface
file specifies the Python binding definitions—prototypes of
classes and functions to be wrapped. Prototypes either can
be specified manually or automatically via the %include di-
rective. (Figure 1 illustrates the full process.)

After parsing all the rules and definitions in the interface
file, the SWIG executable generates a C++ source file and
a Python source file. Compile the C++ source file with the
same compiler used to build the underlying C++ object
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code. Link the object file into a shared
library following the naming conven-
tion of _<modulename>. The Python
source file produced by SWIG, myex-
ample.py, shadows the compiled and
linked C++ module. This shadow pro-
vides Python with the ability to treat
all wrapped C++ objects as true
Python objects.

For a Linux system, I compiled and
linked using these commands:

g++ -O2 -c myexample_wrap.

cxx -DHAVE_CONFIG_H

I/usr/local/include/

python2.2 – I/usr/local/

include/python2.2/config

g++ -shared -O2 myexample_wrap.o -o 

_myexample.so 

Install the shared library module and the Python source
module in an area accessible to the Python executable, or
make the library location available via the environment.
Now, the C++ function hello_world is available for use as
a Python function:

>>> import myexample

>>> myexample.hello_world()

hello world

>>>

Function Overloading
C++ provides function-overloading support to loosely
associate functions that accomplish similar tasks. Func-
tions share (overload) the same name but operate on dif-
ferent arguments. The number of arguments and argu-
ment types determine which function invokes. SWIG
provides easy, seamless support for C++ function over-
loading. 

The following header file overloads printit with three
C++ functions:.

#include <iostream>

void printit(double a) {

std::cout << “Double version:” << a << 

std:: endl;

}

void printit(int a) {

std::cout << “Int version:” << a << 

std::endl;

}

void printit(char a) {

std::cout << “Char version:” << a << 

std::endl;

}

The Python module generated here overloads the function
printit in Python (essentially, there is only one resulting
printit function in Python). This function dispatches to
one of the three possible C++ printit functions depend-
ing on the argument type:

%module overload

%{

#include “overload.h”

%}

%include “overload.h”

Let’s look at the correct invocation of the underlying
C++ functions based on argument type. Keep in mind that
a double argument invokes the double parameter version,
an integer argument invokes the integer parameter version,
and a character argument invokes the character parameter
version:

>>>from overload import *

>>>printit(7.0)

Double version: 7

>>>printit(3)

Int version: 3

>>>printit(‘a’)

Char version: a

>>>

SWIG Interface File:
myexample.i

swig -python -c++ -c myexample.i -o myexample_wrap.cxx

C++ Source File:
myexample_wrap.cxx

Compile and link 

Python Source File:
myexample.py

Shared Library File:
_myexample.so

Python

Figure 1. Using SWIG to build a Python module. SWIG, given an interface file,
generates the necessary source code for accessing C++ assets in Python.
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Python Bindings for Classes
SWIG simplifies the process of creating Python bindings for
classes because public data members and their functions
wrap automatically. The protected and private members
conveniently remain protected and private because no bind-
ings are generated.

The C++ class to be wrapped, Simple, contains public,
private, and protected accessible data and member functions:

class Simple {

public:

Simple():pubA(0),proA(1),priA(2) {}

int pubF() { return pubA; }

int pubA;

protected:

int proF() { return proA; }

int proA;

private:

int priF() { return priA; }

int priA;

};

Compare this with an interface file that generates the
Python bindings for the C++ Simple class:

%module mysimple

%{

#include “simple.h”

%}

%include “simple.h”

Now, let’s look at the members available from the Sim-
ple class in Python. Members pubA and pubF grant access
to the C++ public members. No bindings exist for the pro-
tected and private members:

>>> from mysimple import *

>>> a = Simple()

>>> dir(Simple)

{‘__class__’, ‘__del__’, ‘__delattr__’,

‘__dict__’, ‘__doc__’, ‘__getattr__’,

‘__getattribute__’, ‘__hash__’, ‘__init__’,

‘__module__’, ‘__new__’, ‘__reduce__’,

‘__repr__’, ‘__setattr__’, ‘__str__’,

‘__swig_getmethods__’, ‘__swig_setmeth-

ods__’, ‘__weakref__’, ‘pubA’, ‘pubF’ }

>>> print a.pubA, a.pubF(), a

0 0 <C Simple instance at e0490e4001000000

_p_Simple>

>>>

SWIG provides the capability to extend a C++ class’s func-
tionality in Python. The %extend directive expands the ex-
posed Python class with the requested additional functionality.
Here’s a more extensive interface file for creating bindings for
the Simple class:

%module mysimpleextend

%{

#define protected public

#define private public

#include “simple.h”

%}

%feature(“shadow”) Simple::_priF %{

def __str__(self):

return “< Simple “+str(self.pubA)+” “\ 

+str(self._proF())+ ” “\

+str(apply(eval(“_”+__name__)

.Simple__priF,[self]))+” >“

%}

%extend Simple {

int _proF() { return self->proF(); }

int _priF() { return self->priF(); }

};

%include “simple.h”

The interface file displays an example of extending the C++
Simple class for a _proF and a _priF member binding in
Python. The _proF binding grants access to the C++ protected
function proF, thus making the protected function available to
any Python derived classes.

Exposure of _priF grants access to the C++ class private
member priF. Note that access is granted only to the Python
shadow class’s extended functions. In this case, the exposure of
_priF lets the Python shadow function __str__ access the
C++ private member and implement a complete printing of the
instance. The %feature(“shadow”) Simple::_priF rule
guarantees that the _priF will not be available from the
Python class. The %feature(“shadow”) directive over-
rides the default shadow code generated for the specified
function. In this case, the Python shadow code for _priF is
replaced with a __str__ implementation. As such, _priF is
not accessible as a member function of Simple from Python:

>>> from mysimpleextend import *
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>>> a = Simple()

>>> print a

< Simple 0 1 2 >

>>>

Default Arguments
C++ provides for default argument support for function de-
finitions. Because Python also provides this capability, we
want the Python functions to have the same default argu-

Café Dubois

Pike and Xenofarm
Early adopters of new languages (the geek version of
masochists) might be interested in looking at Pike (http://
pike.ida.liu.se). A creative bunch of people seems to be in-
volved. The tool they use for building has spun off as Xeno-
farm. The authors describe Xenofarm this way:

“Xenofarm is a distributed system for cross platform compi-
lation and verification of software components. It is primar-
ily used to help achieve and maintain portable source code
across hardware architectures, operating system and li-
braries and to quickly detect and fix regression bugs in
source code.”

Xenofarm is really different from anything I’ve seen be-
fore. Of course, people who try new build tools are the
geek version of kamikazes, but if you survive, please let me
know what you think of it. We all desperately need a tool
for building third-party software reliably.

SCONS Grows
Speaking of kamikazes, the interest in SCONS continues to
grow (http://scons.sf.net). Designed from the ground up
for cross-platform builds—and known to work on Linux,
Posix, Windows NT, Mac OS X, and OS/2—SCONS now in-
cludes built-in support for Fortran, C, C++, Yacc, and Lex
and for building Tex and LaTex documents.

Dive into Python
You’ve read a lot about Python in this department, but you’re
too cheap to buy a book (heck, you even borrowed this copy
of CiSE, right?). Your local Borders keeps throwing you out at
closing time. You need a Python book you can read online or
download. Proceed to http://diveintopython.org to read
Mark Pilgrim’s Dive Into Python. Mark is an extremely talented
and prolific writer. The chapter on Unit Testing is damn near
perfect and has been a big influence on me. This book is pub-
lished under the GNU Free Documentation License (GFDL),
the book version of the GPL.

How to Teach the Kids
The modern high-school curriculum is so full, and in many
places the number of class periods per day so limited, that a
science-minded student essentially has no electives. It is
hard for many of them to squeeze in a class on program-

ming at all, and you probably won’t be too happy with the
result even in the best schools. If you think finding a good
math teacher is hard, imagine how hard it is to find some-
one with any real software experience. You can’t teach your
own kid anything at that age, and most books about pro-
gramming languages assume you already know how to
program. What to do?

One place that did manage to create a decent course is
Yorktown High School in Arlington, Virginia. Out of that ef-
fort came a neat book (also GFDL licensed) How to Think Like
a Computer Scientist: Learning with Python, by Allen Downey,
Jeff Elkner, and Chris Meyers. The three authors are a college
professor, a high-school teacher, and a professional program-
mer, respectively. You can download this book or read it on-
line at http://greenteapress.com/thinkpython.html. I clicked
from there over to Amazon and bought a printed copy for
my kid. The unique thing about this book is that it is written
for the true programming novice.

Since Arlington was near the site of the Python confer-
ence, I had a chance to meet some of the Yorktown stu-
dents. They were a wonderful bunch of kids (we all enjoyed
having them at the conference), and they showed a funny
movie they had made about the virtues of Python.

Some kids don’t need much help. A group at our high
school came in second to MIT in an autonomous submarine
contest. The sub has an onboard Linux box running the sen-
sors and engines. MIT, which is not run by dummies, tried
to recruit the seniors. Ah, geeks! These are my people.
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ments as the C++ function it wraps. 
SWIG automatically carries over C++ default arguments

into the Python bindings. Being a preprocessor, SWIG can
parse the default values as it processes the prototypes to bind.
When it generates the bindings, it simply writes these default
values to the auto-generated code. Because you only need to
provide default values once, chances of error reduce—another
great advantage of a preprocessing tool.

Let’s look at two structures to wrap, a simple structure A
and a class Keeper. The constructor for Keeper contains
both a native and a user-defined type parameter. Both para-
meters come supplied with default arguments:

struct A{

A(int i=7):a(i) {}

A(const A& b) { a=b.a; } 

int a;

};

A defaultA;

class Keeper {

public:

Keeper(double a=16.3, A& b = defaultA):

aa(a),bb(b) {}

double aa;

A bb;

};

The interface file carries over default arguments from C++
to Python: 

%module defaultargs

%{

#include “defaultargs.h”

%}

%include “defaultargs.h”

SWIG correctly binds default arguments for both native and
user-defined types:

>>> from defaultargs import *

>>> a = Keeper()

>>> print a.aa, a.bb.a

16.3 7

>>> a = Keeper(3.8,A(10))

>>> print a.aa, a.bb.a

3.8 10

>>>

Keyword Arguments
Python, being a bit more flexible than C++, provides keyword
argument capability. SWIG provides a mechanism to auto-
matically establish keyword arguments for Python bindings. 

The %feature(“kwargs”) directive should appear be-
fore any prototypes requiring keyword arguments. The C++
function parameter names automatically become the argu-
ment name accessible in Python.

In SWIG, providing default and keyword arguments to
the bindings created for Python is simple: 

%module keywordargs

%{

#include “defaultargs.h”

%}

%feature(“kwargs”);

%include “defaultargs.h”

Keyword support is now available:

>>> from keywordargs import *

>>> a = Keeper()

>>> print a.aa, a.bb.a

16.3 7

>>> a = Keeper(b=A(10))

>>> print a.aa, a.bb.a

16.3 10

>>>

Operator Translation
Commonly, C++ class operators are overloaded to provide
custom class behavior. In many cases, there is a direct cor-
relation of a C++ operator to a Python operator. For exam-
ple, the C++ operator == typically corresponds to the Python
function __eq__, and != corresponds to __ne__. The de-
fault SWIG conversion rules consist of these typical C++-
to-Python correlations, and most operator translations hap-
pen automatically. 

Let’s look at another example. Here’s the definition of a
class, Complex, which overloads many of the standard op-
erators:

class Complex{

private:

double rpart, ipart;

public:

Complex(double r=0,double 

i=0):rpart(r),ipart(i) {}
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Complex(const Complex& c):

rpart(c.rpart),ipart (c.ipart) {}

Complex operator+(const 

Complex& c) const {

return Complex(rpart+

c.rpart, ipart+ c.ipart);

}

Complex operator-(const Complex& c) 

const {

return Complex(rpart-

c.rpart, ipart-c.ipart);

}

Complex operator*(const Complex& c) 

const { 

return Complex(rpart*

c.rpart - ipart* c.ipart, rpart*

c.ipart + c.rpart*ipart);

}

Complex operator-() const {

return Complex(-rpart, -ipart);

}

int operator==(const Complex& 

c) {

if (rpart==c.rpart && ipart==c.ipart)

return 1;

return 0;

}

int operator!=(const 

Complex& c) {

if (rpart!=c.rpart 

|| ipart!=c.ipart)

return 1;

return 0;

}

double re() const { return rpart; }

double im() const { return ipart; }

};

Example comes from SWIG installation 

Examples/python/operator

The interface file that converts the C++ operators to Python
operators is incredibly simple. It also extends the Python class
for a __str__ implementation:

%module mycomplex

%{

#include “mycomplex.h”

%}

%extend Complex {

char* __str__() {

static char id[100];

sprintf(id,”(%f, %f)”,

self->re(),self->im());

return id;

}

};

%include “mycomplex.h”

Let’s look at an interaction with the operator-overloaded
Python class:

>>> from mycomplex import *

>>> a = Complex(1,2)

>>> b = Complex(3,0)

>>> print a+b

(4,2)

>>> print a*b

(3,6)

>>> print a==b

0

>>>

Note that the C++ operator[] and operator= do not get au-
tomatic support. The desired capability of these functions,
however, sometimes warrants the excuse of using the %ex-
tend directive to define an appropriate Python
__getitem__ and __setitem__. 

Python Bindings for Template Instantiations
For templates, SWIG provides a simple directive for gener-
ating Python bindings. The %template directive creates the
binding of a specific instantiation of a C++ template to a
Python class. 

In the next example, three different std::vector in-
stantiations are exposed as classes in Python:

%module myvectors

%{

#include <string>

#include <vector>

%}

%include stl.i

%template(IntVector) std::vector<int>;

%template(DoubleVector) std::vector<double>;

%template(StringVector) std::vector
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<std::string>;

The SWIG file stl.i provides standard wrappings for
several templates from the Standard Template Library (stl),
including string and vector. The vector bindings include
implicit conversions from Python lists or tuples to the cor-
responding vector parameter in function calls. The next ex-
ample demonstrates this by passing a list into the vector copy
constructor. 

In Python, IntVector functions as the integer instantia-
tion of std::vector, DoubleVector as the double instanti-
ation of std::vector, and StringVector as the
std::string instantiation of std::vector:

>>> from myvectors import *

>>> a = IntVector ([2,3])

>>> print a[0:len(a)]

(2, 3)

>>> a = DoubleVector(3)

>>> print len(a)

(0.0, 0.0, 0.0)

>>> 

Similar to standard functions, template functions overload
in Python as well. Let’s define a printVector template
function that accepts a container as a parameter:

#include <iostream>

template <typename Container>

void printVector (const Container& c) {

std::cout << “container: “;

for (typename Container::const_iterator 

a=c.begin(); a!=c.end ();++a) {

std::cout << *a << “ “;

}

std::cout << std::endl;

}

The next interface file demonstrates overloading as it cre-
ates three instances of the printVector template function.
The %import directive used next grants the printvector
module means to convert externally wrapped C++ types to
the appropriate Python types and vice versa. This is the
cross-module support directive for SWIG: 

%module printvector

%{

#include “printvector.h”

#include <vector>

%}

%import “myvectors.i”

%template(printVector) printVector<std::

vector<int> >;

%template(printVector) printVector<std::

vector<double> >;

%template(printVector)printVector<std::vector

<std::string> >;

Generating the bindings in this way, the resulting Python
printVector function agreeably accepts as input a list or
tuple of integers, doubles, or strings as well as an IntVec-
tor, DoubleVector, or StringVector and dispatches to
the appropriate C++ instantiation of printVector:
>>> from myvectors import *

>>> from printvector import *

>>> printVector([0,1,2])

container: 0 1 2

>>> printVector(IntVector ([7,8]))

container: 7 8

>>> printVector((“string”,”vector”))

container: string vector

>>> printVector([3.3, 7.4])

container: 3.3 7.4

>>>

Exception Translation
SWIG offers a convenient, simple, and automatic translation
of C++ exceptions. The automatic conversion requires the pro-
totype to supply the exception specification. The types of
thrown exceptions translate into the Python RuntimeError in
which the message string contains the type of C++ exception
for complex types, the numeric value for numeric types, or the
exact message string for std::string or character arrays.

Let’s look at three functions, which throw a variety of
types:

#include <string>

#include <exception>

class BadException:public std::exception {

public:

BadException(const std::

string& m=“bad”):msg(m) {}

~BadException () throw () {} const char* 

what() const throw() {

return msg.c_str();

}
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private:

std::string msg;

};

void throwBad () throw 

(BadException) {

throw BadException(“custom

message”);

}

void throwMsg(const char* msg=

“See ya”) throw (const char*) {

throw msg;

}

void throwInt(int i=0) throw (int) {

throw i;

}

Here’s the interface file for creating the Python bindings
with default exception translation:

%module myexception

%{

#include “myexception.h”

%}

%include “myexception.h”

The Python functions correctly translate the C++ exceptions:

>>> from myexception import *

>>> try:

... throwBad()

... except RuntimeError, e:

... print e

...

BadException

>>> try:

... throwInt(8)

... except RuntimeError, e:

... print e

...

8

>>>

SWIG also provides a method for overriding default ex-
ception handling. The %exception directive supplies the
exception handling code for the specified functions. This di-
rective applies the exception-handling code to a single rou-
tine, a matching subset of routines, or to every routine that
doesn’t already match another exception rule:

%module mycustomexception

%{

#include “myexception.h”

%}

%exception throwBad {

try { $action }

catch (BadException& e) {

PyErr_SetString 

(PyExc_RuntimeError, e.what());

return NULL;

}

}

%exception {

try { $action }

catch (int i) {

switch(i) {

case 1:

PyErr_SetString (

PyExc_AttributeError,

“illegal value expected positive 

number”);

break;

case 2:

PyErr_SetString (

PyExc_TypeError,”illegal type 

expected double”);

break;

default:

PyErr_SetString 

(PyExc_RuntimeError,”unknown error 

occurred”);

break;

}

return NULL;

}

catch (const char* msg) {

PyErr_SetString 

(PyExc_RuntimeError, msg);

return NULL;

}

}

%include “myexception.h”

The directive followed by a name, in this case throwBad,
applies the exception-handling code to all functions named
throwBad. The %exception directive without naming ap-
plies the exception-handling code to all subsequent func-
tions that do not match previous rules. In this case, the all-
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encompassing rule applies to throwInt and throwMsg.
Let’s look at how the Python functions handle the C++ ex-

ceptions thrown in the custom defined method:

>>> from mycustomexception 

import *

>>> try:

... throwBad()

... except RuntimeError, e:

... print e

...

custom message

>>> try:

... throwInt(1)

... except AttributeError, e:

... print e

...

expected positive number

>>>

Extending SWIG
SWIG’s functionality extends in many ways. First, we
can create reusable macros for common groupings of
SWIG rules. The ability to use macros for multiple
bindings significantly simplifies interface files. The
%define and %enddef directives encompass the macro’s
body. 

This example uses the property concept introduced in
Python 2.2; it won’t work with earlier versions of Python. A
property is a name in a class that appears to be an attribute
but, in fact, a pair of functions handles accesses to read and
write it. 

Let’s look at how to define macro Property, which,
given the Python class name (pyclass), C++ class name
(cppclass), Python property name (prop), C++ class get
member function (get), and C++ class set member func-
tion (set), creates a property attribute on the resulting
Python class. The specified get member function of the
C++ class invokes for retrieval of the Python property.
The set member function invokes for assignment to the
Python property. The cppclass can be a simple class
name or a template class name with template parameters:

%define Property(py,cpp,prop,get,set)

%feature(“shadow”) cpp::set %{ %}

%feature(“shadow”) cpp::get %{

__swig_setmethods__[“prop”]=\

eval(“_”+__name__).##py##_##set

__swig_getmethods__[“prop”]=\

eval(“_”+__name__).##py##_##get

if _newclass:prop = \

property(\

eval(“_”+__name__).##py##_##get,\

eval(“_”+__name__).##py##_##set)

%}

%enddef

The C++ class Circle contains get and set member
functions for accessing protected data members:

class Circle {

public:

Circle (float x=0.0,float y=0.0,float

r=1.0): _x(x),_y(y),_r(r) {}

float getX () { return _x; }

float getY () { return _y; }

float getR () { return _r; }

void setX (float x) { _x = x; }

void setY (float y) { _y = y; }

void setR (float r) throw (const char*) {

if (r <= 0.0) 

throw “radius must be a positive number”;

_r = r;

}

protected:

float _x,_y,_r;

};

The interface file that follows generates bindings for the
class Circle in which the Python class Circle contains prop-
erties for x, y, and r. We define CircleProperty to demon-
strate how to build macros on top of the previously declared
macros:

%module shapes

%{

#include “shapes.h”

%}

%include “Property.i”

%define CircleProperty(prop,get,set)

Property(Circle,Circle,prop,get,set)

%enddef

CircleProperty(x,getX,setX)

CircleProperty(y,getY,setY)

CircleProperty(r,getR,setR)
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%include “shapes.h”

When accessed, the properties invoke the appropriate
corresponding C++ member function. The interface spec-
ified also hides the C++ member functions getX, getY,
getR, setX, setY, and setR from the class exposed to
Python. 

Let’s look at the Python class Circle’s functionality. An
attempt to assign the r property of a Circle instance to a
nonpositive value results in the raising of an AttributeEr-
ror. This provides a convenient way of validating attributes
for both the C++ and Python class:

>>> from shapes import *

>>> a = Circle()

>>> print a.x, a.y, a.r

0.0 0.0 1.0

>>> a.x = -1.0

>>> a.y = 2.0

>>> a.r = 5.5

>>> print a.x, a.y, a.r

-1.0 2.0 5.5

>>> a.r = -1.0

Traceback (most recent call last):

File “<stdin>“, line 1, in ?

File “shapes.py”, line 32, in <lambda>

__setattr__ = lambda self, name, value: 

_swig_ setattr(self, Circle, name, 

value)

File “shapes.py”, line 13, in _swig

_setattr

if method: return method (self,value)

RuntimeError: radius must be a positive 

number

>>>

SWIG’s approach to providing function overloading, de-
fault argument, keyword argument, and exception trans-

lation support makes it a must-have tool. Besides providing
automatic support, it can also custom control any Python
bindings. 

This article has only touched on SWIG’s power. You can
extend it, for example, to generate bindings for new lan-
guages. (For details on creating new language extensions and
other features, please see the documentation provided with
SWIG at http://swig.org; Python’s home page is http://
python.org.)

To use the features shown in this article, you must use the
newest version of SWIG, which is SWIG 1.3.17. You can
find tools for linking Python to Fortran and a fast numeri-
cal array facility for the former at the Numerical Python
page (http://numpy.sf.net). 
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