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SFITSIOis a new library written from full scratch. Theconcept is to provide
script-likeAPIswhichminimizeprogrammer’sefforts for FITSI/O. It enables
you to write intuitively your codesfor FITS. SFITSIO will free you from
looking through themanualswhenwriting codesfor FITS I/O.

Webpage: http://www.ir.isas.jaxa.jp/~cyamauch/sli/

1 Status
. Stableversion1.0hasbeenreleasedin September 2009.

Linux, MacOSX,FreeBSD,SolarisandCygwinaresupported (64-bit ready).

. SFITSIOis supportedby C-SODA/ISAS/JAXA.

2 Concepts
. SFITSIOis designedfor C programmersandC++ programmers.

Having someexperienceof C is enough to useSFITSIO. The
manualof SFITSIOis written in theC-language styles.

. SFITSIOis developedwith verysimpleobject-orientedtechnique
to provide convenient APIs likescript languages.

. SFITSIOis writtenin C++,but usesneitherSTLnorC++-specific
manners (suchasoveruseof "<<" operator). You do not have to
learnthemto useSFITSIO.Of course,youcanuse

printf(...);
asusual,andSFITSIOalsohasmany APIs in printf() style.

3 Usefulness
. Extremelysimple andeasyAPIs minimize the volume of your

codesfor FITS.

. Freefrom thememory managements.SFITSIOautomaticallyal-
locatesandfreesrequired memory.

. Freefrom looking through the manuals. APIs of SFITSIOrep-
resentthestructuresof FITS files as-is,soyou hardly forget the
specificationof theAPIs if youwrite once.

. Compressionanddecompressionof files (.gz or .bz2) areau-
tomatic. You canaccessboth compressedandplain FITS files
evenon remoteHTTPor FTPservers without any specialAPIs.

. ProvidesimageAPIs to copy, paste,add,subtract, multiply and
divideany rectangular regions(userfunctionscanbedefined).

. ProvidestableAPIs to manipulatecolumnsandrows.

. Combination with WCSLIB is straightforward.

4 Support of FITS standards
. Basicallyall HDU typesaresupported.
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. Multi-dimensionalarrayof binarytableis supported.

. Variablelength array of binary table will be supported in near
future.

5 Support of non-standardextensions
. LongheadervalueusingCONTINUE keyword is supported.
. Supports long keyword of maximum 75 characters in theheader.
. Numberof columnsof theAscii/Binary tablecanexceed999.

6 Designof implementation

. Very simplelayerstructure.

SFITSIO

SLIB(original library)

LIBC + zlib + bz2lib

SFITSIO is built based on the
"SLIB" developedby me. SLIB ap-
pendsmany usefulAPIs like script
languages to C language. SLIB
provides classesto handle various
streams(stdio, compressedstream,
streamvianetwork, etc.),stringsand
multi-dimensionalarray.

SFITSIOalwaysaccessesLIBC/zlib/bz2lib functionsthroughSLIB,
whichmeansthattheinternalsourceof SFITSIOdoesnotinclude
codesfor compression/decompression.

APIsof SLIB arepublic. UsingSLIB, youcaneasilycreateorigi-
nal I/O librariesfor otherfile formatswhichsupport thecompres-
sionandthenetwork without your knowledgeabout raw APIs.

7 Examplesof usercodes

. Readaremotefile http://foo/myfits.fits.bz2andwrite myfits.fits.gz
locally.

fitscc fits;
fits.read_stream("http://foo/myfits.fits.bz2");
fits.write_stream("myfits.fits.gz");

. Display theheadervalueof theTELESCOP andEQUINOX key-
word.

printf("TELESCOP = %s EQUINOX = %f\n",
fits.image("Primary").header("TELESCOP").svalue(),
fits.image("Primary").header("EQUINOX").dvalue());

. Createnew imageFITS andsave it to myimage.fits.gz.

fitscc fits;
fits.append_image("Primary",0, FITS::DOUBLE_T,

1024, 1024); /* size of pixels */
fits.writef_stream("myimage.fits%s", ".gz");

. Readandwrite pixel valuesappliedBZERO andBSCALE.

fits_image &primary = fits.image("Primary");
double val = primary.dvalue(x0,y0,z0); /* read */
primary.assign(val, x1,y1,z1); /* write */

. Displayall rows in TDISPn formatsof all columnsandelements
of a tablein theCATALOGHDU storedin mytable.fits.gz. This
codeis applicable to bothAscii andBinary tables.

fitscc fits;
long i, j, k, n_elem;
fits.read_stream("mytable.fits.gz");
fits_table &bte = fits.table("CATALOG");
for ( i=0 ; i < bte.row_length() ; i++ ) {

for ( j=0 ; j < bte.col_length() ; j++ ) {
n_elem = bte.col(j).elem_length();
for ( k=0 ; k < n_elem ; k++ ) {

printf("%s ",bte.col(j).svalue(i,k));
}

}
printf("\n");

}


