A next—generation A
S F I I S I O FITS I/O library
for C and C++ programmers

SFITSIOis anew library written from full scratch. Theconcepis to provide Ch | Sa.tO Yamau Ch|

script-like APIswhich minimizeprogammers effortsfor FITS1/O. It enables
you to write intuitively your codesfor FITS. SFITSIOwill free you from
looking through the manualsvhenwriting codesfor FITS 1/O.
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1 Status 6 Designof implementation
. EtablfﬂvegiSinFl.O;a[t)sl%elenreliised_n Septeml?:i(z(ﬁ. d . Very simplelayerstructue.
Inux, Mac Free , SolarisandCygwin aresupporté (64-bit ready) SEITSIO is built based on the
» SFITSIOIs suprtedby C-SODA/ISAS/JAXA. SFITSIO "SLIB" developedby me. SLIB ap-
pendsmary useful APIs like script
2 Concepts SLIB(original library) languages to C langwage. SLIB
| | provides classesto hande vanous
. SFI'_I'SIOls deS|gne_dor C prog_rammersandC++ progammers. BG4 o1 + byol streams(stdio, compessedstream,
Having someexpernence of C IS enoudn to use SFITSIO. The ZII Z streamvia network, etc.),stringsand
manualof SFITSIOIs written in the C-languag@ styles. multi-dimensionakrray
» SFITSIOIs developedwith verysimpleobjectorientedtechniqe SFITSIOalwaysaccessesIBC/zlib/bz2lib functionsthrough SLIB,
to pro\/ide conveniern APIs like Script|angwges_ which meanghattheinternalsourceof SFITSIOdoesnotinclude

codesfor compression/decmpression
» SFITSIOIswrittenin C++, but useseitherSTL nor C++-specific

mannes (suchasovemseof "<<" operato). You do not haveto

learnthemto useSFITSIO.Of course,you canuse
printf(...);

asusual,andSFITSIOalsohasmary APIsin printf() style.

APlsof SLIB arepuldic. UsingSLIB, youcaneasilycreateorigi-
nall/O libranesfor otherfile formatswhichsuppot thecompes-
sionandthe network without your knowledgeabaut raw APIs.

/ Examplesof usercodes

3 Usefulness . Readaremdefile http:/foo/myfits.fits.bzAndwrite myfits.fits. gz

» Extremelysimple and easyAPIs minimize the volume of your locally.
codesfor FITS. fitscc fits:
_ fits.read _stream("http://foo/nyfits.fits.bz2");
» Freefrom thememoy manag@ments SFITSIOautomaticallyal- fits.wite stream("myfits.fits.gz"):

locatesandfreesrequiral memay.

» Displaythe headewalueof the TELESCOP and EQUI NOX key-

» Freefrom looking through the manuds. APIls of SFITSIOrep- r
word.

resentthe structureof FITS files as-is,soyou hardly forget the

- : : - printf("TELESCOP = % EQUI NOX = % \n",
speC|fcat|onof the APIsit youwrite once. fits.1mage("Prinmary"). header (" TELESCOP") . sval ue(),

fits.image("Primary"). header (" EQUI NOX"). dval ue());

» Compressioranddeconpressionof files (. gz or. bz2) areau-
tomatic. You canaccesdoth compgessedandplain FITS files

evenonremoteHTTP or FTP seners without ary specialAPIs. + Createnew imageFITS andsave it to myimae.fits.g.

fitscc fits;
» ProvidesimageAPIs to copy, paste,add, subtrat, multiply and fits.append_i mage("Primary", 0, FITS::DOUBLE_ T,
divide ary rectanglar regions (userfunctionscanbe defined). | | 1024, 1024); /* size of pixels */
fits.witef streanm("nyimage.fits%", ".gz"),;

» ProvidestableAPlsto manipulatecolumrs androws.
» Readandwrite pixd valuesappliedBZEROandBSCALE.

fits Image &primary = fits.image("Primry");
doubl e val = primary. dval ue(x0,y0,z0); /[/* read */

4 SuppOrt of FITS standards primary. assign(val, x1,y1l,z1); [* wite */

« Combinatio with WCSLIB Is straightbrward.

+ Basicallyall HDU typesaresuppoted. . Displayall rowsin TDI SPn formatsof all columrs andelements

Image Groy Ascii Table Binary Table of atablein the CATALOG HDU storedin mytablefits.gz. This
OK - OK OK codeis applicalbe to both Ascii andBinarytables.

. Multi-dimensionalarrayof binarytableis suppoted. fitsce fits;

long 1, |, k, n_elem
» Variablelength array of binary table will be suppated in near fits.read_stream "nytable.fits.gz");

fture fits t gble &pte = fits.tabl e CATALQG);

' for ( 1=0 ; 1 < bte.rowlength() ; 1++ ) {

_ for ( ]=0; ] < bte.cpI_Jengtq() ]+ ) |

5 Support of non-standard extensions n_elem = bte. col (j). el emlength(),

for ( k=0 ; k < n elem; k++ ) {
printf("% ",bte.col(]).svalue(l, Kk));

» Long headewnalueusingCONTI NUE keyword Is suppoted. \
« Suppats long keyword of maxinum 75 charactes in the header 1
. Numberof columrs of the Ascii/Binary tablecanexceed999. printf("in");




