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Python 2.6.6
swig 1.3.40
numpy 1.5.0
pyfits 2.3
pyds9 1.1

* svn co http://svn.scipy.org/svn/numpy/tags/1.5.0/doc/swig

TR > O—FRL7= swig/numpy.i
/usr/local/share/swig/1.3.40/python
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Hello Python

python/hello.py

* PythonMD=ET-#RT

% python

Python 2.6.6 (r266:84292, Nov 16 2010, 16:27:48)

[GCC 4.1.2 20080704 (Red Hat 4.1.2-48)] on 1linux2

Type “help”, “copyright”, “credits” or “license” for more information.
>>> print “Hello Python!”<J

Hello Python!

>>> print 5 + 3J
8
>>> AD (Crt1+D) #T

. 774}»! 29 TrEENTES

% python hello.pyd
Hello Python!

8

%
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e« YR : BRHIAT=LNEED

a = [“abc”, “def”, “ghi”, “jk1”]
for b in a: —JOvIDHRYDTOXREICOOY
print b
T
TJavIDRUYIEFETIF (AT TRE

python/loop.py

e for)L—7

for 1 in range(5):
print 1

range(5) = [0,1,2,3,4]
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python/io.py

file = open(‘test.txt’) Bt IAFH

file = open(‘out.txt’, ‘w’) ZEZ=AH
° —:l: — =g

aJL =

line = file.readline()
file.write(line)
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python/func.py
ok

def times(x, y):
return x * vy

—BIBUZIT T IOAIVMEZIEE T H_EHTES

« Ea—)L

import func
from func import *

- HFUHLIFRTEDSZS

X = func.times(3.14, 4)




pvyfits

pyfits/sample.py
» FITSO7 AN EHRAEET DT7173)

http://www.stsci.edu/resources/software_hardware/pyfits

hdulist = pyfits.open(‘test.fits’)
hdulist[0].header[ ‘OBJECT’ ]
hdulist[O0].dataly, x]

EB{&T—AE numpy array EL TR
— 0-indexed ZZMD T. ds9 &IFT1EZRILT NTLVS
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pyds9

pyds9/sample.py

« dSOICERD R RZIRDHETHATUNEIEDS
1J51)
http://hea-www.harvard.edu/saord/ds9/pyds9

* X Public Access (XPA) EL\D{E#EAZ{[EH-TULVS
XPA Access Points D)7 7L XL LLTF

http://hea-www.harvard.edu/saord/ds9/ref/xpa.html

. ﬁb\ﬁ
ds9.ds9() & dsIhVEEENT S
d set( file test.fits’) €& IZ7AMILHBHEHAAD
arrayzix4d_&HTES

d.set(‘array [xdim=2080,ydim=4100,bitpix=-32]’, data)
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pyfits/stats.py

Pythonf= I+ TETE

NumpyDHegEZ > TETH
http://www.scipy.org/Numpy Example List

MNSREZLERLTHS

PythonT= 1T TIZIEE ICHFB AN DS
Numpy CTEAZETHNILLLIAY,
ZOTHWNGEIE. . .
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e boost.python
* SwWig

* ctypes
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swig/example.*
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swig/example.c
- /* File : example.c */

#include <time.h>
double My_variable = 3.0;

int fact(int n) {
if (n <= 1) return 1;
else return n*fact(n-1);

}

int my_mod(int x, int y) {
} return (x%y) ;

char *get_time() {
time_t 1time;
time(&ltime);
return ctime(&ltime);
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swig/example.*




SwigA U RA—TTART7AIL

swig/example.i

/* example.1 */

%module example <& PythonMWoIESREZEDED 1—ILA

%1

/* Put header files here or function declarations like
below */

extern double My_variable; &E ANV EBELRBITE
extern int fact(int n);

extern

extern
%3

extern
extern
extern
extern

int my_mod(int x, int y);
char *get_time();

double My_variable; & hohoyTEn5
int fact(int n);

int my_mod(int x, int y);

char *get_time();



Swig D& BIFELNA

swig/example.*

CoOySLERETS
SWigl A A—DJ A RT7AIVERET D
swigdAY R ToOYN—D7MILZTERRT S

% swig -python example.idJ
example.py, example_wrap.c MEREND

AN ILS B

% gcc —fPIC -c example.c example_wrap.c -I/adc/local/include/
python2.6/J o
example.o, example_wrap.o MEFENn3

shared objectZx{ER T 5

% gcc -shared example.o example wrap.o -o _example.sod
_example.so AERENS

OAVINAIVZIHEROTURIESE compile.sh IZTEEHTHYET,
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swig/sample.py

« 1mport example

print example.cvar.My_variable
print example.fact(4)

print example.my_mod(10,3)
print example.get_time()

HS0—/NIILERT
<Ea—)LE>.cvar<ZT 4>

FDhDOREEIIPYythonDEEZEFEUH T
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Swig®D i A5 (1)

HADRLA

—COBEMTHRAU2ADEI N ERDIGEE
void add(double a, double b, double *result)
ARA—TAART7AIVIZ

%1nclude “typemaps.i”
%apply double *OUTPUT { double *result };

typemaps.i ZFEOTEIMDENAZIEETESD
—FERDEZ2DRLIZWLVES

void mod(int a, int b, 1nt *quo, 1nt *rem)
RICKA 2 A—T A RT7AILIC

%include “typemaps.i” # ZEFEIX1EIFZIFTLWY
%apply int *OUTPUT { int*quo, 1nt *rem };

output/example.*




Swig®D i A5 (1)

output/sample.py

e I
= 1]
import example

a = example.add_0(3,4)

print a
b = example.add(3,4) < BEOE#ERLELSIC
print b faRTZITRNS

quo, rem = example.mod(7,3) €« URFTCHEEZZ(TEND
print quo, rem



SwigD ity A (2)

o C++( vector V5 R&fHEL V=LY

double average(std::vector<int> v)
std: :vector<double> half(const std::vector<double>& v)

e A3 —DTARTF7AI)LIC

%1nclude “std_vector.i”
%template(IntVector) std::vector<int>;
%template(DoubleVector) std::vector<double>;

vector/example.*



SwigD ity A (2)

vector/sample.py

e I
=17
from example import *

iv = IntVector(4) & vector<int>Z{ERL
for 1 in range(0,4):
iv[i] = 1

print average(iv)
print average([0,1,2,3]) <« JXRFTHERS

print half([1,2,3])
SwigdDI =217 JLIL

http://www.swig.org/Docl.3/1index.html



Numpy arrayzC\

numpy/rms.*

Numpy array®DrmszCTetEL 7=
COEAZHE

double rms(double *seq, 1nt n)

Python/Hvis (&

v = rms(array)
D EOITHEULH L=
numpy.iELV D B SN T=typemapsaF| FE




Numpy arrayzC\

numpy/rms.i

é?odu1e rms
#define SWIG_FILE_WITH_INIT & BFELAGL
#include “rms.h”

%}

%include “numpy.i” &< HFRLEL
%init %{

1?port_array(); < HFRLLEWL
%

%apply (double *IN_ARRAY1l, int DIM1) {(double *seq, int n)};
%include “rms.h” T
1RITD A HNarrayDEBK

FHLL<IE
ﬁtto://oroiects.sciDv.orq/numov/exnort/3714/trunk/numpv/doc/swiq/
numpy_swig.pdf




CHMi5Numpy array

ezrange/ezrange.i

. C’C'f’FJﬂZL?’" numpy array & Python [2iR 9"

%apply (double *IN_ARRAY1l, int DIM1) {(double *seq, int n)};
DMHYIZ
%apply (int *ARGOUT_ARRAY1l, int DIM1) {(int *rangevec, int n)};

2l T
51 &ELTIRY 1R Tarray

« ERHUIPythonHLELTRLILENHSD




2 RItarray™~DHL5E
numpy2/stats.*

e 2RJTDarray(=E{R) &= (TE->T., F15- 5
HEast89 5

« %apply (double *IN_ARRAY1l, 1int DIM1) .. (&
%apply (double *IN_ARRAYZ2, int DIM1, DIM2) .. ~

- COR#DAITIXarraylf1 XTHER S

double mean(double *array, int n, int m)

e NumpyTEHEL-DE. EITHRBIZLEERLT
HB




E{ZAMIEOH T )L

e Python&C++EHEA & H B TR HE L BHR N
DTS LEERT S

« FIIE

1. BHOE BN TTVNEEEZIER T S
2. HAHEBREIVMNEERTEIVET S

3. I7OYNEHDERERAL—DUTF 5
4. L= ENT-EHETE—U%EH




Image 75X

image0/Image.*

* Numpy array ML T DAV /\ZHF>TzImage V5 A%
ERLTEAHLDIIZT S
— Numpy array@DvectorDLIEDE A2 olEh-o1=
« class Image {

int npx, npy, npix;
double *data;

public:

Image () ; | |
Image(double *array, int n, int m);
~Image();

int getNpx() const;

int getNpy() const;

int getNpix() const; _

void getNaxis(int *npx, int *npy);
double getValue(int x, int y) const;
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image0/Image.*

T—3T7 LA DEE

(ZERLT. T—2%aE—9 5

Image::Image(double *array, int n, int m) {

data = new double[n*m];

for (int j =
for (int 1

datal[i1+J*m] =

}
}

npx = m; npy

// TR DR
0; J < n; j++) {
=0; 1 <m; 1++) {

array[i+j*m]; // {E®3E—

= Nn; Npix = n*m;



Image 75X

image0/sample.py

El{& % pyfits Tt A AT, Image 7 S ADAT
DI ERT B

img = Image.ImageChdulist[0].data)

Ot )L DIEHN
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£< > image01/Image.*
T53—FIVIREFBEBATLVGELDTIEE !
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imagel/Image.*

s BIED)AMEI7AILINDERHAHIAA T,
FNEFNDE{ERDmedianZAlEL.

ZTDETIIYELT,
E{EZBCRILE 2L DmedianZEl5

. 77 MNMERKIZIZEE 15- 208D E{EE{ESAS.
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* medianMDETE. FIYE. E{ZEEDmedianz
AHA)YRTEEZIEIMT 5
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Image::Image(int npx, int np y

ERDAESEIERELT. T 2BEERET 5aV A5 54,

imagel/Image.*

void Image::setValue(int x, int y double v)
EVtILDEEZEYLT S

void Image::getData(float *oarray, int n)
T—4%81E% numpy array ELTHRYHT

Image& Image::operator/=(double a)
TRTHDEVEILDEZaTES

double Image::median()
E{EOmedianxitE T 5

static Image Image::getMedian(std::vector<Image>& v)
VIZEENSEZEITE LS ElmedianZz B> - E&FERR T 5
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image2/Image.*

s ERLT=72YFERTIZYMEIEZITLY.
FIEﬁ— f&ZA //O;EL/—C

_77&@;{3—%

« ZBEFEDERZdsIITFRTL.
BRHEL-E—VDIZMEY—U9 5

« AL—UT(E nxnESRILVADEB{EZE
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image2/Image.*

« LTDOA)YRZEMT D
Image& Image::operator/=(const Image& a)
EJEILZEICEBRDEIVET S

Image Image::boxavg(int width)
FEOEIIVIZHLTEDREAY width x width OfEE TEHZEER-T-

EREERT D

std: :vector<Point> findPeaks(double thres)
E—JDEMNthresl EDE—IZFHREL T, ZDHIE%vectorTiRY
E—0DRBRHIFH. HOE Y RILDEELEELTRELVMES M

s E—VDRNEZIRT 1=OIZPoint7 T AELIERK

class Point {
int x, Yy;
public:
Point(int x, int y);
int getX();
int getY();
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e Swig Z{§->T. C/C++MDT A% 5 Li%Python
MLEZAEIINTTHAAEEZFELS:

« Swig Z{Fo71=Python&C++ZFrRALI=fE T
NS LEERLT-
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