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S-Lang

� Writtenby JohnE. Davis <davis@space.mit.edu >;
underdevelopmentfor > 10years.

� Designedasanembeddedinterpreter

� http://www.s-lang.org/
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S-LangFeatures

� variable'sdatatypeis determinedby usage

� varietyof simpledatatypes(char, int, �oat, double,complex, string)

� aggregatedatatypes(array, struct,list, associativearray)

� varietyof loopingandcontrolstructures
(for, for, foreach, loop, while, do, if, switch )

� extensive subroutinelibrary

� fast,ef�cient array-basedmath
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Its a handy calculator:

sherpa> (4*PI/3) * (3.086e18)ˆ3
1.23105e+56
sherpa> sqrt ((4249.3-3918.1)ˆ2 + (3102.6-3347)ˆ2)
411.612
sherpa> r =sqrt ((4249.3-3918.1)ˆ2 + (3102.6-3347)ˆ2)
sherpa> a = PI*rˆ2;
sherpa> a;
532264
sherpa>
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Working with Arra ys

TraditionalMethod:

x = Double_Type[20];
for (i=0; i<20; i++)
f

x[i] = sin (2*PI*i/20.0);
g

In S-Lang,this is faster:

x = sin ((2*PI/20.0)*[0:19]);
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Working with Arra ys

TraditionalMethod:

for (i=0; i<20; i++)
f

if (x[i] < 0)
x[i] = 0;

g

In S-Lang,this is faster:

x[where(x < 0)] = 0;
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How x[where(x < 0)] = 0 works:

1. x<0 testseachelementof x to produceanarrayof 0sand1s.

test = x < 0;

2. The where function returnsa list of indices that indicates
where its argumenthasnon-zeroelements.

i = where (test);

3. Thevalueof x ateachof theindicesis setto 0.

x[i] = 0;
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Debugging

� vmessage, fprintf

� print stack;

(2)[Array_Type]:Doub le_ Type[3 ]
(1)[String_Type]:a
(0)[Integer_Type]:2

� traceback=n;
have interruptprint traceinformation.
Optionsaren=-1, 0, 1

� debug info=1;
have traceincludeline numberinformation.
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Running External Programs

Generatethecommandline:

cmd = sprintf ( "pgm %s %s", arg1, arg2);

Runthecommandin asubshell:

status = system (cmd);
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Example: Running mkarf

public define generate_arf (x, y)
f

variable cmd_format, cmd, outfile, def;

outfile = sprintf ( "arf_%g_%g.fits" , x, y);
cmd_format = "mkarf outfile=%s sourcepixelx=%f "

+ "sourcepixely=%f %s";
def = [ "mirror=HRMA" , "grating=NONE" ];

cmd = sprintf (cmd_format, outfile, x, y, strjoin (def, " " ));

return system (cmd);
g
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Automation

Explicit Loop:

for (i = 0; i < n; i++)
f

status[i] = generate_arf (x[i], y[i]);
g

Alternative:

status = array_map (Integer_Type, &generate_arf, x, y);
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Example: Bit Manipulations

define status_bits_histogram (evt_file)
f

variable status = fits_read_col (evt_file, "status" );
status = status [where (status)];

variable i, hist = Int_Type[32];

for (i = 0; i < 32; i++)
f

hist[i] = length(where(status&(1 shl i)));
g

return hist;
g
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A Status Bits Tool

#!/usr/bin/env slsh
if (__argc != 2) f

vmessage( "Usage: %s: evt-file\n" ,__argv[0]);
exit (1);

g
require ( "fits" );
variable file = __argv[1];
define status_bits_histogram (evt_file) f ... g
variable i, hist = status_bits_histogram (file);

for (i = 0; i < 32; i++) f
if (hist[i])

vmessage ( "Bit %02d: %d", i, hist[i]);
g
exit (0);
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Tool demo:

/tmp> ./statustool
Usage: ./statustool: evt-file

/tmp> ./statustool acisf03828_000N001_evt1.fits.gz
Bit 04: 459182
Bit 05: 112481
Bit 06: 13093
Bit 16: 47692
Bit 17: 16896
Bit 18: 2627
Bit 19: 207

bits4-6= badpixels
bits16-19= afterglow
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Modules

� cfitsio

� histogram

� SLgsl(GNU Scienti�c Library)

� pgplot

� SLgtk (graphicalinterfacetoolkit)

� pvm (ParallelVirtual Machine)

� paramio

CXC 5thChandra/CIAO Workshop,29-31October2003



ScriptingCiao JohnHouck
17

Example: spectral mapping

� useadaptively sizedspectralextractionregions(mayoverlap)

� 64x64pixel map =) 4096spectrum�ts

� readevent�le once

� extractand�t usingS-Langvariables(noFITS �les)
CXC 5thChandra/CIAO Workshop,29-31October2003


