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IRAF Primer

In This Chapter...
Initiating IRAF / A-1
IRAF Basics / A-4
Getting IRAF and STSDAS / A-13

The Image Reduction and Analysis Facility (IRAF), developed by the National
Optical Astronomy Observatories (NOAQO), forms the basis of the Space
Telescope Science Data Analysis System (STSDAS). IRAF contains numerous
packages of programs, calleakks that perform a wide range of functions from
reading data tapes to producing plots and images. Most astronomers will already
be familiar with IRAF, but we provide this tutorial for HST observers who are
beginners with IRAF. It includes information on:

» How to set up IRAF the first time you use the software.

» How to start and stop an IRAF session.

» Basic concepts, such as loading packages, setting parameters, etc.
« How to use the on-line help facility.

Additional information on IRAF, in particulak Beginner’s Guide to Using IRAF
is available through the NOAO IRAF Home Page at:

http://iraf.noao.edu

A.1l Initiating IRAF

This section explains:
» How to set up your IRAF working environment.

» How to start and logout of the IRAF program.
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V

Can be placed
in .login file —

Can be placed
in LOGIN.COM —>
file

We assume that your site has IRAF and STSDAS installed. If not, you must obtain
and install the software. See “Getting IRAF and STSDAS” on page A-13 for
details.

A.1.1 Setting Up IRAF
Before running IRAF for the first time you need to follow these three steps:
1. Create your IRAF root directory

2. Move to that directory and set the necessary environment variables or sys-
tem logicals and symbols.

3. Runmkiraf to create dogin.cl file and auparm subdirectory

Users generally name their IRAF home directwgf (also referred to as
your IRAF root directory) and set it up in their account’s root directory (i.e., the
default directory that you are in when you log in to the system). The IRAF home
directory doesn't need to be in your account’s root directory, nor does it need to be
callediraf , but you shouldhot put it on a scratch disk that is periodically
erased.

If you call your root IRAF directoryifaf ", you can set up IRAF as follows:

Under Unix;

% mkdir iraf

% cd iraf

% setenv iraf lusr/stsciliraf/ -<——The directory name is
% source $iraf/unix/hlib/irafuser.csh site-dependent—check
% mkiraf with your system staff

Under VMS:

$ CREATE/DIR [.IRAF]
$ SET DEFAULT [.IRAF]
$ IRAF

$ MKIRAF

Themkiraf command initializes IRAF by creatind@gin.cl file and a sub-
directory calleduparm . After typing themkiraf command, you will see the fol-
lowing:

% mkiraf

-- creating a new uparm directory

Terminal types: gterm=ttysw+graphics,vt640...
Enter terminal type:
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Enter the type of terminal or workstation you will most often use with IRAF.
Generic terminal types that will work for most users are:
e vt100 for most terminals.
« xtermjhs for most workstations running under X-Windows.

» xgterm for sites that have installed X11 IRAF and IRAF v2.10.3 BETA or
later.

Ny

You can change your terminal type at any time by tygieigterm= new_type
during an IRAF session. You can also change your default type by editing the
appropriate line in youogin.cl file.

After you enter your terminal type, you will see the following output before
getting your regular prompt:

A new LOGIN.CL file has been created in the current ...
You may wish to review and edit this file to change ...

The login.cl file is thestartup fileused by the IRAF command language
(CL). It is similar to theLOGIN.COMfile used by VMS or thelogin file
used by Unix. Whenever IRAF starts, it looks at tagin.cl file. You can
edit this file to customize your IRAF environment. In fact, you should look at it to
make sure that everything in it is correct. In particular, there is a line starting with
set home = that tells IRAF where to find your IRAF home directory. You
should verify that this statement does, in fact, point to your IRAF directory. If you
will be working with standard IRAF format images you should also insert a line
sayingset imdir = “HDR$" . Theimdir  setting is ignored when working
with GEIS format images

Theuparm directory will contain your own copies of IRAF task parameters.
This directory allows you to customize your IRAF environment by setting certain
parameter values as defaults. Once you set up IRAF, you should rarely need to
it again, expect when updated version of IRAF are installed.

A.1.2 Starting and Stopping an IRAF Session

To start an IRAF session:
1. Move to your IRAF home directory.
2. Typecl .

1. Users at STScl should consult i€Scl Site Guide for IRAF and STSDAS
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IRAF starts by displaying several lines of introductory text and then puts a
prompt at the bottom of the screen. Figure A.1 is a sample IRAF startup
screen.

Figure A.1: IRAF Startup Screen

— NOAO Sun/IRAF Revision 2.11 Fri Aug 15 15:34:46 MST 1997
This is the EXPORT version of Sun/IRAF V2.11 for SunOS 4 and Solaris 2.5

Welcome to IRAF. To list the available commands, type ? or ??. To get

detailed information about a command, type “help command’. To run a
command or load a package, type its name. Type ‘bye’to exita
package, or “logout’ to get out of the CL. Type ‘news’ to find out
what is new in the version of the system you are using. The following
commands or packages are currently defined:
apropos euv. local. spptools.
ared. fitsutil. memO. stlocal.
aspec. focas. newimred. stsdas.
cl128. ftools. noao. system.
color. hst_pipeline.  obsolete. tables.
ctio. images. plot. utilities.
dataio. imenv. proto. vol.
dbms. language. rvsao. xray.
digiphotx. lists. softools.
cl>
Startup Messages
t%hggge from Day Available Packages
y and Tasks

To quit an IRAF session:
1. Typelogout

A.2 IRAF Basics

This section describes basic IRAF techniques such as:
» Loading packages (below).

¢ Running tasks and commands.

» Getting online help.

* Viewing and setting parameters (page A-8).

» Setting and using environment variables (page A-10).
» File management

e Troubleshooting

A.2.1 Loading Packages

In IRAF jargon, an application is calledt@sk and logically related tasks are
grouped together in package Before you can use a task, you must load the
package containing that task. To load a package, type the name of the package.
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The prompt will then change to the first two letters of the package name, and the

screen will display the names of all the newly available tasks and subpackages.

Even though the prompt has changed, previously loaded packages remain loaded,
and all their tasks remain available.

Note that the standard way to specify a path through the IRAF package
hierarchy to a task in a particular subpackage is to separate the package names
with periods (e.gstsdas.hst_calib.foc.focgeom.newgegm

Figure A.2: Loading Packages

"= STSDAS

’—> cl» stadas
o Type Name

of Package
to Load

Space Telescope Science Data Analysiz System
STSDAS Version 1,3, 21 September 1993

Space Telescope Science Inztitute, Baltimore, Maryland
For help, send e-mail to hotzeatBstsci,edu
or phone {4103516-5100

——F» analysis, describe fitzio, hst_calib, problems stlocal,
0 contrib, exanples graphics,  playpen, sobsolete,  toolbox,
st

Names Followed
by Dot are
“ Packages” (works only with “showall” set)

Some helpful commands for managing packages are:
e 7? - Lists tasks in the most recently-loaded package.
« 7?7 - Lists all tasks loaded, regardless of package.

» package - Lists names of all loaded packages.

* bye - Exits the current package.

A.2.2 Running Tasks

This section explains how to run tasks, background tasks, and system-le
commands, and how to use piping and redirection.

Running a Task

The simplest way to run a task is to type its name or any unambiguous
abbreviation of it. The task will then prompt you for the values of any required
parameters such as the names of input files. Alternatively, you can specify the
values for the requiregarameterson the command line when you run the task.
For example, if you want the tagkheader to print header information on the
file myfile.hhh , you can type

st> imhead myfile.hhh
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i@i IRAF does not require you to type the complete command name—only enough of
it to make it unique. For exampldiy is sufficient fordirectory.

Escaping System-Level Commands

To run an operating system-level command (i.e., Unix or VMS commands)
from within the IRAF CL, precede the command with an exclamation point (!).
This procedure is callegscapinghe command. For example:

st>! system_command

Piping and Redirection

You can run tasks in sequence if you desire, with the output of one task being
used as the input for another. This procedure, callpihg, and is done by
separating commands with a vertical 4ay;, sing the following syntax:

st> taskl filenamé task2

For example, if a particular task prints a large volume of textual output to the
screen, you will often want to pipe it page , which allows you to read the out-
put one page at a time:

st> taskl filenamé¢ page

You can also redirect output from any task or command to a file by using the
greater-than symbobj as follows:

st> command> outputfile

Background Tasks

To run a task as a background job, freeing your workstation window for other
work, add an ampersand (&) to the end of the command line, like this:

st> tasknameX

A.2.3 Getting Help
This section describes:
* How to use IRAF’s on-line help facility.
* How to find a task that does what you want (page A-7).

On-Line Help

You can get on-line help with any IRAF task or package by usindnelme
command? which takes as an argument the task or package name about which
you want help. Wildcards are supported. For example, to display the on-line help
for the STSDASnkmultispec task, you would type:

fi> help mkmultispec

2. There is an optionglagingfront-end for help calleghelp. For more informa-
tion, typehelp phelp  from within IRAF.
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Figure A.3: Displaying On-line Help

= STSDAS B
HEMULTISPEC {Apr33} stsdas,hst_calib,ctools HEMULTISPEC {Apr33}
HAME
mkmultizpec —- Create a MULTISPEC WCS based on wavelength tables,
LUSAGE
mkmultizpec input wave output
LESCRIPTION
This task takes input spectra and wavelength tables, uses the IRAF
“curfit” routines to fit the wavelength table, creates a MULTISPEC
world coordinate system {WCS) description of the fit and createz a
new copy of the input spectrum with the new WNCS,
This tazk iz intended to be used with the Hubble Space Telescope
{HST} s=spectrographic data from Faint Object Spectrograph {FO0S) and
Goddard High Resolution  Spectrograph  {GHRSY  to  merge the
wavelengths that result from the calibration into the data itself
=0 that other IRAF tasks, such az "splot’, may be used,  Howewver,
[g=quit, d=downhalf, f|sp=downfull, jlcr=do ot
L =
Available Commands —— iSpaceI Display Next Page

Two STSDAS tasks that display only certain sections of the help file are also
available:

« examples- Displays only the examples for a task.
» describe- Displays only the description of the task.

Typing help  packagewill produce one-line descriptions of each task in the
package.

Finding Tasks
There are several ways to find a task that does what you need:

* Usehelp packageto search through the IRAF/STSDAS package struc-
ture.

» Use theapropostask as shown in Figure A.4 to search the online help data-
base. This task looks through a list of IRAF and STSDAS package men
to find tasks that match a specified keyword. Note that the name of t
package containing the task is shown in parentheses.

» Ask more experienced user, who can usually point you in the right direc
tion.
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Figure A.4. The apropostask Using apropos

"5 STSDAS

——3» | ct> apropos WCS
___J wczlab - Overlay a dizplayed image with a world coordinate grid f{cl,images,
td
i wezedit - Edit the image coordinate system {cl,proto}

LOOk for Ta'SkS Deallng wcsreset — Reset the image coordinate system {cl,.proto} PaCkage
W|th World Coord"’]ates makewcs - Write the WCS on the image header based on the plate sol. {stsdas.a
nalysis,gasp?

wczlab - Produce sky projection grids for images, {stadas,graphics,stplot) <

wlparz - Pzet to specify characteristics of WCS labelled graphz, {stsdas.gra
phics.stplot)

wespars - Pset to specify a WCS, (stsdas,graphics,stplot)
mknultispec - Combine wavelength and data with the MULTISPEC MUCS, {stsdas,hst_c
alib,ctools)
ctr [

L |

A.2.4 Setting Parameters

Parametersspecify the input information for IRAF tasks. They can be the
names of input or output files, particular pixel numbers, keyword settings, or
many other types of information that control the behavior of the task.

The two most useful commands for handling parameters are:
» [Iparam to display the current parameter settings (often abbrejzdel

« eparamto edit parameters (often abbreviaggrr).

Viewing Parameters with Iparam

The Ipar command lists the current parameter settings for a given task
(Figure A.5).

Figure A.5: Displaying Parameter Settings with Ipar

in 1
o Type Ipar = STSDAS
Followed by
—» | fi> lpar strfits
Name Of TaSk fits_file = "mtg" FITS data source
file_list = "1-933" File list
iraf_file = " IRAF filename
{template = ""} template filename
Parameters and — {long_header = nol Print FITS header cards?
H {zhort_header = yes) Print short header?
Current Settlngs {datatype = "default"} IRAF data type
{blank = 0.} Blank walue
{zcale = yes) Scale the data?
{xdimtogf = yesi Transform xdim FITS to multigroup?
{oldirafname = yes} Uze old IRAF name in place of iraf_file?
{offset = 0} Tape file offset
{mode = "gl"}
i E

Setting parameters with eparam

Theepar command is an interactive parameter set editor. It displays all of the
parameters and their current settings on the screen. You can move around the
screen using the arrow keys (also calbedsor keys) and type new settings for
any parameters you wish to change. Figure A.6 shows a sampleepfatheditor
at work (invoked by typingpar strfits ).



Figure A.6: Editing Parameters with epar
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Move Through
Parameters
Using Arrow Keys

(4]

2
Type New Values
For Parameter Settings

Type :g to Save Parameters
and Run Task

Exit by typing :q

To List Line Editing Commands,
Press | Esc H 2

=

PACKAGE = fitsio
TASK = strfits

fits_fil=
file_lis= []
iraf_fil=
{templat=
{long_he=
{short_h=
{datatyp=
tblank =
{scale =
{xdimtog=
{oldiraf=
(offzet =
(mode =

U

STSDAS

mtg FITS data source
1-999 File list
IRAF filename
¥ template filename
hao} Print FITS header cards?
yez) Print short header?
defaulty IRAF data type
0.} Blank wvalue
yez) Scale the data?

yezd Transform xdim FITS to multigroup?
yezd Uze old IRAF name in place of iraf_file?

0} Tape file offzet
ql:

T for HELP .

/7

Parameter Data Types—What to Specify

Parameters are eithaequired or hidden and each parameter expects
information of a certaitype Usually, the first parameter is required, and very
often it expects a file name. Parameters are described in the online help for each
task [include reference to help]. Hidden parameters, shown in parentheses in the
online help and thipar andepar listings, need not be specified at each execution
because their default values frequently suffice.

Wise IRAF users will check the values of hidden parameters, as they often govern
important aspects of a task’s behavior.

If you specify the wrong type of information for a paramegpar will usually
display an error message saying something like “Parameter Value is Out
Range.” The message is displayed when you move to another parameter or if
pres@ . Table A.1 lists the different parameter types.
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Table A.1: Parameter Data Types

Type Description
File Full name of the file. Wild card characters (* and ?) are often
Name allowed. Some tasks allow you to use special features when

specifying file names, including “@" lists, IRAF networking
syntax, and image section or group syntax. (See “File
Management” below).

Integer Whole number. Often the task will specify minimum or
maximum values (see the help pages).

Real Floating point numbers, can be expressed in exponential
notation. Often will have minimum and maximum values.

Boolean Logical “yes” or “no” values.

String Any characters. Sometimes file names are specified as string.

Pset Parameter set.

Restoring Parameter Default Values

Occasionally, IRAF (or you) will get confused by your parameter values. To
alleviate this confusion, you can restore the default parameters witimltaan
command. You can usslearn on either a task or on an entire package.

Ny .

" Theunlearn command generally will restore the parameters to reasonable values,
a big help if you are no longer sure which parameter values you have changed in a
complicated task.

A.2.5 Setting Environment Variables

IRAF usesenvironment variableto define which devices are used for certain
operations. For example, your terminal type, default printer, and the disk and
directory used for storing images are all defined through environment variables.
Environment variables are set using $eecommand and are displayed using the
showcommand. Table A.2 lists some of the environment variables that you might
want to customize.
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Table A.2: Environment Variables

Variable Description Example of Setting

printer Default printer for text set printer = Ip2

terminal Terminal type set term = xterm

stdplot Default printer for all graphics set stdplot = ps2
output

stdimage Default terminal display setting set stdimage = imt800
for image output (most users
will want this set to either
imt512 or imt800)

stdgraph Default graphics device set stdgraph = xterm
clobber Allow or prevent overwriting  set clobber = yes

of files
imtype Default image type for output set imtype = “hhh”

images. “imh” is original IRAF
format, “hhh” is STSDAS
GEIS format.

If you are working with GEIS files, you should smtype to “hhh”. If you are
working with STIS and NICMOS data in FITS files, you canisdiype to
“fits "

You can set your environment variables automatically each time you login to
IRAF by adding the appropriate commands to yiogin.cl file. Use your
favorite text editor to specify each variable on its own line. §iitev command
with no arguments prints the names and current values of all environment
variables.

A.2.6 File Management
This section describes:

* File formats commonly used with STSDAS and IRAF.
» Specification of file names.

« Navigation through directories.

File Formats

IRAF recognizes a number of different file structures. Among them are the
standard HST file formats known as GEIS and FITS (see Chapter 2), both of
which differ from the original IRAF format (OIF). GEIS is closer to OIF, in that
two files arealwaysused together as a pair:
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* A header file which consists of descriptive information. IRAF header files
are identified by the suffixmh . GEIS header files are in ASCII text format
and are identified by the suffixhh or another suffix ending irh®, such as
.cOh or gilh.

« A binary data file? consisting of pixel information. IRAF data file names
end with apix suffix. STSDAS data files end with an suffix bhd or
another suffix that ends with “d”, such aéd or q0d.

STSDAS always expects both component files of a GEIS image to be kept
together in the same directory. A single FITS file contains both the header infor-
mation and the data.

When working with IRAF or STSDAS images, you need only specify the header
file name—the tasks will automatically use the binary data file when necessary.

File Specification

Most tasks in IRAF and STSDAS operate on files and expect you to specify a
file name for one or more parameters. Several types of special syntax can be used
with certain tasks when specifying file names. These syntax features include:

« Wild card characters, often calledtemplates which are used to specify
multiple files using pattern matching techniques. The wild cards are:

- * Matches any number of characters, ezj.cOh
- ? Matches any single character, ez§1x23x.c?h

When using wildcards with image-processing tasks, be sure to exclude the binary
pixel files by ending your file name specification with an “h”, for example:
y*.?2?h

» List files, often called@-files which are ASCII file that contain lists of file
names, one per line. If your task supports the list file feature, you would
type the name of your list file, preceded by the “@” character. For example:
@files.txt

» Image sectionspecification. Tasks that work with image data will often let
you specify that you want to work on only a small area of the image rather
than the entire image. To extract a particular image section, specify each
axis range in square brackets, for example:
image.hhh[10:200,20:200]

3. The binary data file format is host-dependent and may require translation before it
can be moved to a computer using a different architecture.
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* IRAF networking specification. IRAF is capable of reading and writing
files to and from remote systems on a network. This feature is often used
with tasks in thditsio andconvfile packages, or with image display tasks.
The STSDAS Users Guidend the online help (tygeelp networking )
describe how to enable this feature. To specify that you want to use the
IRAF networking feature, type the remote host name followed by an excla-
mation point (!), followed by the file or device name. For example:
ralmta .

Directory Navigation
To navigate through directories, you can use the following commands:
» path or pwd - Lists the current working directory.

 cddirectory- Move to the named directory.

A.2.7 Troubleshooting

There are a couple of easy things you can do to make sure that you don’t have
a simple memory or parameter conflict—common causes of problems.

« Look at the parameter settings and make sure that you have specified rea-
sonable values for every parameter.

* When you run an IRAF task for the first time in a session, IRAF stores the
executable file in itprocess cachdf IRAF appears not to be running your
tasks properly, you may need to use fipecache command to clear the
process cache. To do this tyfipr ~ Sometimes you will need to execute
this command twice in succession.

« Occasionally, you may need to logout of the CL, restart IRAF, and try your
command again.

If you still have a problem, contact the STScl Help Dedlefi@stsci.edu

A.3 Getting IRAF and STSDAS

Both IRAF and STSDAS are provided free of charge to the astronomica
community. You must have IRAF to run STSDAS. Detailed information about
installing and retrieving STSDAS is found in tI&TSDAS Site Manager’s
Installation Guide and Referendé you have any problems getting and installing
STSDAS, TABLES, or any other packages or data described in this handbook,
please contact the Help Desk by sending e-malidtp@stsci.edu

A complete description of how to install tegnphot data files is provided on
page A-15.
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A.3.1 Retrieving the IRAF and STSDAS Software

There are three ways to get the software:

» Use the World Wide Web.

* Use anonymous FTP.

* Request a tape.

World Wide Web

The STSDAS World Wide Web page:
http://ra.stsci.edu/STSDAS.html

provides links and instructions for downloading the appropriate files to your local
system or to display the software directory, from which you can select the series
of smaller files.

Anonymous FTP

* IRAF:iraf.noao.edu (140.252.1.1)

» STSDAS ftp.stsci.edu (130.167.1.2)

There are two points to remember when using FTP to retrieve STSDAS:

* You must retrieve and install the TABLES package before STSDAS.

¢ You should retrieve th®@EADMHile from the directory/software/
stsdas/v2.0 and read it to find out which files you should retrieve.

You must have IRAF installed on your system to install TABLES and STSDAS.
When you retrieve STSDAS, you must also retrieve the TABLES package, and
TABLES must be installed first.

Instructions for installing STSDAS are available indoe subdirectory of the
directory where you find STSDAS. The complete instructions for installing
STSDAS, TABLES, and all of the supporting software and reference files
(including instrument reference files and gymphot dataset) are found in the
STSDAS Site Manager’s Installation Guide and Reference

Requesting Tapes

You can ask to have the software shipped to you on magnetic tape in a variety
of formats. To do so, you will need to contact the Help Desk by sending e-mail to
help@stsci.edu . The Help Desk staff will send you an ASCII text version of
the STSDAS Software Request Form, which you can then complete and return via
e-mail. The software can also be registered and requested using on-line forms
available through World Wide Web at the following URL.:

http://ra.stsci.edu/RegistForm.html

When you request the STSDAS software, you can also ask for the appropriate
version of IRAF, which will be requested for you— simply check the appropriate
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box on the form under “Do You Already Have IRAF Installed?” If you prefer to
request the IRAF software independent of STSDAS, you can do so by sending
e-mail to:iraf@iraf.noao.edu

A.3.2 Getting the Synphot Database

This manual sometimes refers to Hymphot dataset, which must be available
in order to run tasks in the STSDASnphot package. These data files are not
included with the STSDAS software and must be retrieved independently. To do
this, you need to retrieve a series of compressed tar files from the STScl FTP site
(ftp.stsci.edu) in the directonsoftware/stsdas/refdata/synphot :
After uncompressing and extracting the tar files (see below), you need to unpack
the FITS files as described below.

The synthetic photometry data are read in similar way as the instrument
datasets, using the scriptpack.cl  provided in the top directory. This script is
run within IRAF to convert data from FITS format into the format used by the
synphot task. This script assumes you have the logioalfer  set up in your
extern.pkg file (which is in the directongiraf/unix/hlib (Unix) or
$iraf/vms/hlib (VMS)) or have it set up in your session. You do this by
placing the command below &xtern.pkg  or by typing it on the command
line:

set crrefer = "/node/partition/stdata/synphot/"

Figure A.7 shows how to convert the files.

Figure A.7: Unpacking Synthetic Photometry Files

% cl Just in case...

cl> cd /node/partition/stdata/synphot -«

cl> set crrefer = "/node/partition/stsdata/synphot/"
cl> task $unpack = unpack.cl

cl> tables wq ;
> fitsio \/ The “$” is used because the task

fi> unpack has no parameter file

Note that all threesynphot files must be unloaded for the script to complete
successfully.

A.3.3 Extracting the synphot Unix Tar Files

If you retrieved thesynphot database as compressed tar files, you will need to
copy them to an appropriate subdirectory and then expand and unpack the files.
The tar and compress utilities that do this are are commonly available on most
Unix systems, but are not standard in the VMS environment. The examples shown
below reflect Unix usage. If you are on a VMS system, you should consult with
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your systems support staff regarding the availability and usage of these
commands. To process the files on a Unix system:

1. Get the compressed tar file that you want, as described in previous sections.
2. Make an appropriate subdirectory usingtiledir command.

3. Pipe the compressed tar file through tiieompress andtar files to
expand and unpack the file.

The following example shows how to do this. The example assumes that you
are putting the files in a subdirectory unfiesr/iraf/stdata (note that the
name of your file here is assumed to®eX.tar.Z ).

% pwd

/usr/iraf/stdata

% mkdir XXX

% mv XXX.tar.Z XXX/

% cd XXX

% cat XXX.tar.Z | uncompress | tar -xf -



