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This chapter includes information about IDL, the IDL documentation set, and how to contact RS
Technical Support. The following topics are covered in this chapter:

OVEIVIEW ..ot 18
LaunchingIDL ...................... 20
Environment VariablesUsed by IDL .. . . .. 22
Command Line Options for IDL Startup . .. 27
Startup Files . ............. ... ... 30

Using IDL

Message of theDay Files .............. 31
Using Your MousewithIDL ........... 32
Using Keyboard Accelerators .......... 33
QuittingIDL . ............. ... ooo... 35
Helpful Resources ................... 36

17



18

Chapter 1: Introducing IDL

Overview

Overview

IDL (the Interactive Data Language) is a complete computing environment for the
interactive analysis and visualization of data. IDL integrates a powerful, array-
oriented language with numerous mathematical analysis and graphical display
techniques. Programming in IDL is atime-saving aternative to programming in
FORTRAN or C. Using IDL, tasks which require days or weeks of programming
with traditional languages can be accomplished in hours. You can explore data
interactively using IDL commands and then create complete applications by writing
IDL programs.

The advantages of IDL include:

IDL isacomplete, structured language that can be used interactively and to
create sophisticated functions, procedures, and applications.

Operators and functions work on entire arrays (without using loops),
simplifying interactive analysis and reducing programming time.

Compilation and execution of IDL commands provides instant feedback and
hands-on interaction.

Rapid 2D plotting, multi-dimensional plotting, volume visualization, image
display, and animation alow immediate observation of your computation’s
results.

Support for OpenGL-based hardware accelerated graphics.

Many numerical and statistical analysis routines—including Numerical
Recipes routines—are provided for analysis and simulation of data.

IDL’s flexible input/output facilities allow you to read any type of custom data
format. Support is provided for:

e common image standards. BMP, GEO TIFF, Interfile, JPEG, JPEG 2000,
PICT, PNG, PPM, SRF, TIFF, X11 Bitmap, and XWD.

* scientific dataformats; CDF, HDF, and NetCDF.
e other dataformats: ASCII, Binary, DICOM, DXF, WAV, and XDR.

IDL widgets can be used to quickly create multi-platform graphical user
interfaces to your IDL programs.

Using IDL
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e IDL programsrun across all supported platforms (UNIX, Macintosh and
Microsoft Windows) with little or no modification. This application portability
allows you to easily support a variety of computers.

¢ Existing FORTRAN and C routines can be dynamically-linked into IDL to add
specialized functionality. Alternatively, C and FORTRAN programs can call
IDL routines as a subroutine library or display engine.

Using IDL Overview
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Launching IDL

To launch the IDL program, do one of the following:

On Windows platforms — Launching IDL means starting the IDL Development
Environment application (no command-line mode is available under Windows). The
IDL Development Environment is described in detail in Chapter 2, “The IDL
Development Environment”. To start IDL, double-click on the IDL icon or select
IDL from the Start menu.

On UNIX platforms — IDL offers two interfaces:

¢ Incommand-line mode, IDL usesatext-only interface and sends output to your
terminal screen or shell window. (Graphics are displayed in IDL graphics
windows.) To start IDL in command-line mode, enter i di at the shell prompt.

e Ingraphical mode, IDL displaysthe IDL Development Environment, an X-
windows application that allows you to select options from menus, work with a
built-in editor, and more. The IDL Development Environment is described in
detail in Chapter 2, “The IDL Development Environment”. To start IDL in
graphical mode, enter i dl de at the shell prompt.

On the Macintosh MacOS X platform — IDL is launched much the same as on
UNIX platforms:

Start OroborOSX by double clicking the OroborOSX icon. OroborOSX
launches X Darwin and displays a UNIX X-windows command linein a
MacOS X window.

* Incommand-line mode, IDL uses atext-only interface and sends output to
your terminal screen or shell window. (Graphics are displayed in IDL
graphics windows.) To start IDL in command-line mode, enter i dl at the
UNIX prompt.

* Ingraphical mode, IDL displaysthe IDL Development Environment, an
X-windows application that allows you to select options from menus,
work with abuilt-in editor, and more. The IDL Devel opment Environment
isdescribed in detail in Chapter 2, “The IDL Development Environment”.
To start IDL in graphical mode, enter i dI de at the UNIX prompt.

Launching the iTools
The IDL Intelligent Tools (iTools) are a set of interactive utilities that combine data

analysis and visualization with the task of producing presentation quality graphics.
TheiTools are based on the IDL Object Graphics system. IDL provides several pre-

Launching IDL Using IDL
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built iTools for immediate interactive use. Each of these toolsis designed around a
specific data or visualization type, these are:

e iPlot — for two and three dimensional plots (line, scatter, polar, and histogram
style)

e iSurface — for surface representations
e iContour — for contour maps

e ilmage— for image displays

e iMap — for map displays

¢ iVolume — for volume visualizations

To launch each iTool, simply type the name of theiToal listed previously at the
Command Line of the IDL Development Editor. For more information on using the
iTools, seetheiTool User’s Guide.

TheiTools are built upon an object-oriented framework, or set of object classes, that
serve as the building blocks for the interface and functionality of the Intelligent
Tools. IDL programmers can easily use this framework to create custom iTools. For
more information on creating custom iTools, see the iTool Developer’s Guide.

Startup Options

You can specify options to the command that starts IDL. On UNIX platforms, simply
append the option flag after thei dl or i dl de command at the shell prompt. On
Windows platforms, modify the Tar get field of the propertiesdialog for the IDL icon
to include the option flag. See “Command Line Options for IDL Startup” on page 27
for alisting of the available startup options.

Troubleshooting

Using IDL

When IDL isready to accept acommand, it displaysthe IDL> prompt. If IDL does
not start, take the following action depending upon the operating system you are
running:

«  Windows: Be surethat the path listed in the Properties dialog for the IDL icon
accurately reflects the location of the IDL executablefilei dI de. exe.

¢ UNIX: Be surethat your PATH environment variable includes the directory
that contains IDL.

Launching IDL
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Environment Variables Used by IDL

When IDL starts, it sets the values of avariety of system variables. System variables
are aspecial class of predefined variables that are available to al IDL program units;
they are described in detail in Appendix D, “ System Variables’ in the IDL Reference
Guide manual. The values of some system variables can be specified by the user
when IDL starts, either via operating system environment variables or via
preferences specified within the IDL Development Environment. In order to set these
system variables, IDL does the following things when it starts up:

1. It checksfor the presence of environment variables that correspond to the
system variables. If an environment variable exists, IDL uses the value
specified by the environment variable to set the value of the corresponding
system variable.

Note
Note that some environment variables used by IDL do not have

corresponding system variables; see below for details.

2. If the environment variable does not exist, and a preference for the system
variable’'s value has been set viathe IDL Development Environment’s
Preferences dialog, IDL uses the preference value to set the value of the
corresponding system variable.

3. If neither the environment variable nor a preference for the system variable’s
value exist, IDL uses a default value.

Note
In some cases, the aspects of IDL’s behavior that can be controlled by environment
variables can also be controlled by setting the values of the corresponding system
variablesin a startup script. See* Startup Files’ on page 30 for details.

Setting Environment Variables

The process used to set environment variables varies depending on the operating
system you are using.

UNIX and MacOS X Systems

On UNIX systems, environment variables are generally specified in afile read by
your shell program at startup. Syntax for setting environment variables varies
depending on the shell you are using, as does the file you use to specify the variables.

Environment Variables Used by IDL Using IDL
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If you are unsure how to set environment variables on your system, consult the
system documentation or a system administrator.

For example, to set the environment variable IDL_PATH to the value
fusr/local/idl whenusingaC shell (csh), youwould add the following line to

your . cshrc file:
setenv | DL_PATH /usr/ 1 ocal /idl

Similarly, to set the same variable when using aBourne shell (sh), you would add the
following lineto your . profi | e file:

| DL_PATH="/usr/local/idl" ; export |DL_PATH

Microsoft Windows Systems

On Microsoft Windows systems, environment variables are set in the Environment
Variables dialog, which is accessible from the System Control panel. Some Windows
versions alow you to set environment variables either only for the user you logged in
as (“user variables’) or for all users (“system variables’) — setting IDL environment
variables as user variables means that other users who log on to the computer will not
have access to your environment variable values.

Environment Variables — All Platforms

The following environment variables are checked on al platforms.

HOME

Using IDL

IDL uses the value of the SHOME environment variable when storing user-specific
information in the local file system.

Note
Under Microsoft Windows, the HOME environment variable may not be set in all

cases. If itisnot set, IDL first attempts to substitute the USERPROFILE
environment variable (which usually looks something like C: \ Docunent s and
Set t i ngs\ user nanme where username is the login name of the current user). If
USERPROFILE isnot set, IDL usesthe value of the first of the following it finds:
the TEMP environment variable, the TMP environment variable, the Windows
system directory.

Environment Variables Used by IDL
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IDL_CPU_TPOOL_NTHREADS

Set this environment variable to avalue greater than 0 to specify the number of
threads IDL should use in thread pool computations instead of defaulting to the
number of CPUs present in the underlying hardware. This defines the number of
threads used by IDL when thread pool usage is not otherwise specified. Setting the
CPU procedure TPOOL_NTHREADS keyword, or routine-specific thread pool
keywords at the time of execution overrides this environment variable setting.
“1CPU” in Appendix D of the IDL Reference Guide manual provides details on the
state of the system processor and of IDL’s use of it. Chapter 15, “Multithreading in
IDL” inthe Building IDL Applications manual provides information on situations
when limiting the number of threads used by IDL may be beneficial.

IDL_DEVICE

Set this environment variable equal to the name of the default IDL graphics device.
Setting this value is the same as setting the value of the IDL system variable
ID.NAME. Note that the concept of a graphics device appliesonly to IDL Direct
Graphics; IDL Object Graphics do not use the current graphics device. See “!1D
System Variable” in Appendix D of the IDL Reference Guide manual for details.

IDL_DIR

Set this environment variable equal to the path to the main IDL directory. Setting this
valueis the same as setting the value of the IDL system variable IDIR. See“!DIR” in
Appendix D of the IDL Reference Guide manual for details.

IDL_DLM_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL dynamically loadable modules. At startup, IDL uses the value of this
environment variable, if it exists, to initialize the IDL system variable |DLM_PATH.
Due to the nature of DLMs, the value of IDLM_PATH cannot be changed after IDL
has started. See“!DLM_PATH” in Appendix D of the IDL Reference Guide manual
for details. For information on how IDL_DLM_PATH isinterpreted by IDL at
startup, along with syntax options for specifying the path string, see “The Path
Definition String” under “EXPAND_PATH” in the IDL Reference Guide manual.

Note
On Windows, using the IDL_DLM_PATH environment variable is the only way to

specify the path to DLMs.

Environment Variables Used by IDL Using IDL
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IDL_HELP_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL help files. At startup, IDL uses the value of thisenvironment variable,
if it exists, toinitialize the IDL system variable 'HELP_PATH. See “!HELP_PATH”
in Appendix D of the IDL Reference Guide manual for details. For information on
how IDL_HELP_PATH isinterpreted by IDL at startup, along with syntax options
for specifying the path string, see “ The Path Definition String” under
“EXPAND_PATH” in the IDL Reference Guide manual.

IDL_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL library (. pro and. sav) files. At startup, IDL uses the value of this
environment variable, if it exists, to initialize the IDL system variable |PATH. See
“IPATH” in Appendix D of the IDL Reference Guide manual for details. For
information on how IDL_PATH isinterpreted by IDL at startup, along with syntax
options for specifying the path string, see “ The Path Definition String” under
“EXPAND_PATH” in the IDL Reference Guide manual.

Note
If you set the IDL_PATH environment variable, you must include the token
<l DL_DEFAULT> in the path you specify if you want IDL’s default libraries to be
included in the 'PATH system variable.

IDL_PATH_CACHE_DISABLE

Create this environment variable to disable IDL's path caching mechanism. The
existence of this variable is sufficient to disable path caching; the specific value of
the variable is unimportant.

Note
It isvery rarely desirable to completely disable the path caching mechanism. See

“PATH_CACHE" in the IDL Reference Guide manual for complete details.

IDL_STARTUP

Set this environment variable equal to the path to an IDL batch file that contains a
seriesof IDL statementswhich are executed each time IDL isrun. See “ Startup Files”
on page 30 for further details.

Using IDL Environment Variables Used by IDL
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IDL_TMPDIR

IDL, and code written in the IDL language, sometimes need to create temporary files.
The location where these files should be created is highly system-dependent, and
local user conventions are often different from standard practice. By default, IDL
selects a reasonabl e location based on operating system and vendor conventions. Set
the IDL_TMPDIR environment variable to override this choice and explicitly specify
the location for temporary files.

The GETENV system function handles IDL_TMPDIR as a specia case, and can be
used by code written in IDL to obtain the temporary file location. See*GETENV” in
the IDL Reference Guide manual for more information.

Environment Variables — UNIX and MacOS X

The following environment variables are used by IDL for UNIX or MacOS X.
DISPLAY

IDL usesthe DISPLAY environment variable to choose which X display is used to
display graphics.

TERM

Aswith any X Windows program, IDL usesthe standard UNIX environment variable
TERM to determine the type of terminal in use when IDL isin command-line mode.

LM_LICENSE_FILE

IDL’s FlexL M-based license manager uses the value of this environment variable to
determine where to search for valid license files. Consult the license manager
documentation for details.

Environment Variables Used by IDL Using IDL
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Command Line Options for IDL Startup

You can alter some IDL behaviors by supplying command line switches along with
the IDL command. Different switches are available on different platforms. IDL can
also be started in non-interactive “ batch” mode by specifying the name of abatch file
at startup time. See Chapter 10, “Executing Batch Jobsin IDL” for details.

IDL for UNIX Switches

Switch Description

-vinefile | Start the IDL Virtual Machine. The file argument should be an IDL
. sav file. If nofileis specified, IDL displays afile selection dialog.
See Chapter 22, “Distributing IDL Applications’ in the Building IDL
Applications manual for details on creating applications that runin
the IDL Virtual Machine.

-rt=file | Start IDL with aruntimelicense. Thefile argument should bean IDL
. sav file. If nofileis specified, IDL attempts to run afile named
runti me. sav. See Chapter 22, “Distributing IDL Applications’ in
the Building IDL Applications manual for details on creating runtime
applications.

-enefile | Start IDL with an embedded license. The file argument should be an
IDL . sav file that contains an embedded (“unlimited right to
distribute”) IDL license.See Chapter 22, “Distributing DL
Applications’ in the Building IDL Applications manual for detailson
creating applications with an embedded IDL license.

- queue For users of counted floating licenses, setting this command switch
causes IDL to wait for an available license before beginning an IDL
task such as batch processing.

-w Start IDL with the graphical user interface. Thisis the same as
entering i dl de at the command prompt.

- aut ow Start IDL with the graphical user interfaceif possible, otherwise start
IDL in command-line mode.

Table 1-1: UNIX Command LIne Switches

Using IDL Command Line Options for IDL Startup
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Switch

Description

-32

Start IDL in 32-bit mode, otherwise IDL startsin 64-bit mode by
default for those platforms that support 64-bit. If you have not
installed the 64-bit version, the 32-bit version will automatically be
started. If you have not installed the 32-hit version, this flag will not
work.

- nw

Run IDL in command-line mode no matter what. Note that
specifying i dl de - nwat the shell prompt will start IDL in
command line mode.

Table 1-1: UNIX Command LIne Switches

Note

In addition to the above command-line switches that control IDL’s behavior, there
are numerous command-line switches that control the appearance of the IDL

Development
Chapter 8 for

Environment on Motif systems. See “Command Line Options” in
details.

IDL for Windows Switches

The following switches are used with thei dI de. exe executable. For example, use

the command:

C.\RSI-Directory\bin\bin.x86\idl de. exe -queue

where RS -Directory isthe directory where you have installed IDL.

Switch

Description

- queue

For users of counted floating licenses, setting this command
switch causes IDL to wait for an available license before
beginning an IDL task such as batch processing. To set this
switch, change the shortcut properties of the IDL 6.1 desktop
icon so that the target line reads:

C.\RSI-Directory\bin\bin.x86\idl de. exe -queue
where RS-Directory isthe directory where you haveinstalled
IDL.

Table 1-2: Windows Command Line Switches

Command Line Options for IDL Startup Using IDL
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The following switches are used with thei dl r t . exe executable.For example, use
the command:

C\RSI-Directory\bin\bin.x86\idlrt.exe -vnefile.sav
where RS -Directory isthe directory where you haveinstalled IDL.

Switch Description

-vnefile Start the IDL Virtual Machine. Thefile argument should be an
IDL . sav file. If nofileis specified, IDL displays afile
selection dialog. See Chapter 22, “Distributing IDL
Applications’ in the Building IDL Applications manual for
details on creating applications that run in the IDL Virtual
Machine.

-envfile Start IDL with an embedded license. The file argument should
bean IDL . sav file that contains an embedded (“unlimited
right to distribute”) IDL license.See Chapter 22, “ Distributing
IDL Applications’ in the Building IDL Applications manual
for details on creating applications with an embedded IDL
license.

Table 1-3: Windows Command Line Switches

Using IDL Command Line Options for IDL Startup
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Startup Files

A startup fileis abatch file that is executed automatically each timethe IDL is
started. You can specify a startup file in either of two ways.

By specifying the name of the startup file in the Startup Filefield of the
Startup tab of the IDL Development Environment Preferences dial og.

By specifying the name of the startup file as the value of the IDL_STARTUP
environment variable. Note that this method works whether you use IDL in
command-line mode or viathe IDL Development Environment. If you use the
IDL Development Environment and you set both the environment variable and
the Startup File preference, IDL will use the value of the environment
variable.

Common uses for startup filesinclude the following:

Restoring variable data contained in a. sav file or reading in commonly used
data

Setting common keywords to the DEVICE procedure
Setting up system graphic preferences
Specifying shared or private color maps for PseudoColor devices

Startup files are executed one statement at atime. It is not possible to define program
modul es (procedures, functions, or main-level programs) in the startup file. For more
information on creating batch files, see Chapter 10, “ Executing Batch Jobsin IDL”.

Startup Files

Using IDL
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Message of the Day Files

Using IDL

When IDL starts, it displays the contents of the not d. t xt file, located in the
hel p/ not d subdirectory of the IDL distribution, in the Output Log. You can use this
Message of the Day file to provide information to IDL users every time IDL starts.

In addition, IDL will display the contents a file with the name pl at f or m t xt
located in the hel p/ not d subdirectory of the IDL distribution, where platformisa
string corresponding to the current operating system platform. For example, on
Microsoft Windows systems, IDL displays afile named wi n32. t xt .

You can determine the correct name for thisfile on a given platform by using the
following IDL command:

PRI NT, ! VERSI ON. OS
and appending the “. t xt ” extension to the operating system name.

If you do not want to see either the not d. t xt file or the platform-specific file each
time IDL starts, remove them from the hel p/ not d subdirectory of the IDL
distribution.

Note
Thenot d. t xt and platform-specific files are smply an ASCI| text files—not IDL
programs or batch files. To execute a series of IDL commands, select a startup file
as described in “ Startup Files” on page 30.

Message of the Day Files



32 Chapter 1: Introducing IDL

Using Your Mouse with IDL

IDL supports the use of mice with up to three buttons. Because some systems use
mice with one or two buttons, IDL provides mechanisms for simulating a three-
button mouse.

Using a Two-Button Mouse

Many mice used with Microsoft Windows systems have only two buttons. To
simulate a middle-button press, hold down the CONTROL key and press the left mouse
button.

Using a Macintosh (One-Button) Mouse

Many mice used with Macintosh systems have only one button. The X Window
System software provided with MacOS X provides multi-button mouse emulation,
allowing you to configure the system to generate middle- and right-button press
events. See your MacOS X system documentation for details.

Using Your Mouse with IDL Using IDL
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Using Keyboard Accelerators

IDL supports the use of keyboard accelerators or shortcuts in two different contexts:
in the IDL Development Environment and in IDL widget applications.

Keyboard shortcuts that are active in the IDL Development Environment are
described in “Keyboard Shortcuts’ on page 69.

Keyboard shortcuts can also be defined for individual buttons and menu itemsin an
IDL widget application. Defining shortcut key combinations is the responsibility of
the IDL programmer who creates the widget application; if you are using a widget
application and are unsure about whether keyboard shortcuts have been defined,
contact the author of the widget application.

For information on adding keyboard accelerators to your own widget applications,
see “Enhancing Widget Application Usability” in Chapter 30 of the Building IDL
Applications manual.

Enabling Alt Key Accelerators on Macintosh

Using IDL

If you are using IDL on a Macintosh and wish to use keyboard accelerators that use
the Alt key, you will need to perform the following steps to make the Apple
(Command) key to function as the Alt key:

1. Createa. Xnmodmap filein your home folder and add the following three lines
toit:

clear nodl
cl ear nod2
add nodl = Meta_L

When Apple's X11 program starts, thisfile will automatically be read, and the
Applekey will be mapped to the left metakey 3, which for IDL’s purposesis
the Alt key. (Windows Alt key accelerators are mapped to the Macintosh
Apple key, not the Option (alt) key.)

2. Run Apple’'s X11 program and changeits preferences. Under I nput in the X11
Preferences dialog, make sure that the following two items are unchecked:

e Follow system keyboard layout
« Enable key equivalents under X11

Note
You must relaunch Apple's X11 program for these changes to take effect.

Using Keyboard Accelerators
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Once you have performed these steps, keyboard shortcuts will operate in the normal
Macintosh fashion — namely, pressing the Apple key in conjunction with X, C, and
V will perform cut, copy and paste. The IDLDE’s other shortcuts and any widget
accelerators defined to use the Alt key will also work.

Using Keyboard Accelerators Using IDL
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Quitting IDL

To quit IDL, do one of the following:
e Enter the EXI T command at the IDL command prompt.

e |If you arerunning the IDL Development Environment (IDLDE), select the
Exit option from the File menu.

* Under Microsoft Windows, press Alt+F4.

* Under UNIX or MacOS X, if you use IDL’'s command-line mode, press
Ctrl+D asthefirst character in command-line mode causes IDL to exit back to
the operating system. The EXI T procedure has the same function. If Ctrl+D is
not the first character, it simply ends the input line as if areturn had been
entered.

Note
When using IDL’s command-line mode under UNIX or MacOS X, you can
normally press Ctrl+Z to suspend IDL and return you to the shell process without
exiting IDL. After completing any shell commands, typef g to return IDL to the
foreground. Although the UNIX suspend character can be changed by the user
outside of IDL, thisisrarely done. For the purposes of this manual, we assume the
default convention.

Using IDL Quitting IDL
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Helpful Resources

There are many tools along the way which will help you learn and use IDL. You will
find answers to questions here whether you are ssmply looking-up the use for a
common routine in the IDL Help System or understanding this manual’s use of
conventions.

The IDL Help System

On each platform, the IDL Help System can be accessed directly through IDL to give
you information. To access help in IDL, do one of the following:

¢ Enter the ? command at the IDL command prompt.

* If you are running the IDL Development Environment (IDLDE), select the
Help option from the Menu Bar.

e InIDL for Windows, press Ctrl+F1

Reporting Problems

We strive to make IDL asreliable and bug free as possible. However, no program
with the size and complexity of IDL is perfect, and problems do surface. When you
encounter a problem with IDL, the manner in which you report it has alarge bearing
on how well and quickly we can fix it.

The relnotes.txt file accompanying each rel ease includes information about new
featuresin that release, bug fixes, and known problems which may be of help.

This section isintended to help you report problemsin away which helps us to
address the problem rapidly.

Background Information

Sometimes, a problem only occurs when running on a certain machine, operating
system, or graphics device. For these reasons, we need to know the following facts
when you report a problem:

* Your IDL installation number.
e Theversion of IDL you are running.
¢ Thetype of machine on which it is running.

¢ The operating system version it is running under.

Helpful Resources Using IDL
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e Thetype and version of your windowing system if you are on UNIX.

» Thegraphicsdevice, if the problem involves graphics and you know what
graphics device is on your system.

Theinstallation number is assigned by us when you purchase IDL and isincluded in
the license information that we sent you. The IDL version, site number, and type of
machine are printed when IDL is started.

For example, the following startup announcement appears indicating you are running
IDL version 5.6 under Sun Solaris using installation number xxxxx-x, under a
floating license located on a particular license manager.

IDL Version 5.6, Solaris (sunos sparc m64).
(c) 2002, Research Systems, Inc.

Installation number: XxXxxx-X.

Licensed for use by: RSI IDL floating licenses

Under UNIX, the version of the operating system can usually be found in the file
/ et c/ not d. It isalso printed when the machine boots. In any event, your system
administrator should know this information.

Under Windows, select About from the Help menu in the Windows Explorer.

Double Check

Before reporting a problem double check with the manual or alocal expert if oneis
available. Sometimes, it is a simple matter of misinterpreting what is supposed to

happen.

If you cannot determine what should happen in a given situation by consulting the
reference manual, the manual needs to be improved on that topic. Please let us know
if you fedl that the manual was vague or unclear on a subject.

Another question to ask is whether the problem lieswithin IDL, or with the system
running IDL. Isyour system properly configured with enough virtual memory and

sufficient operating system quotas? Does the system seem stable and is everything

else working normally?

Describing The Problem

When describing the problem, it is important to use precise language. Terms like

crashes, blows up, and fails are vague and open to interpretation. Doesiit really crash
IDL and leave you looking at an operating system prompt? Thisis how RSI technical
support personnel interpret a problem report of acrash. If the behavior being reported
refers to an unexpected error message being issued before returning another prompt,

Helpful Resources



38

Chapter 1: Introducing IDL

then describing it as a crash becomes misleading. What isreally meant by aterm like
"fails?'

It isalso important to separate concrete facts from conjecture about underlying
causes. For example, a statement such as"IDL dumps core when allocating dynamic
memory" is not nearly as useful as this statement, "IDL dumps core when | execute
the following statements... "

Reproducibility

Intermittent problems are by far the hardest kind to fix. In general, if we can't make it
happen on our machine, we can't fix it. It is far more likely that we can help you if
you can tell us a sequence of IDL statements that cause the problem to happen.
Naturaly, there are degrees of reproducibility. Situations where a certain sequence of
statements causes the problem 1timein 3 tries are fairly likely to be fixable.
Situations where the problem happens once every few months and no oneis sure
what triggered it are nearly impossible to identify and correct.

Simplify the Problem

In accordance with RSI Technical Support policy, when reporting aproblem, itis
important to give us the shortest possible series of IDL statements that cause it. Here
are some suggestions for simplifying your problem:

Copy the procedure and function files that are involved to a scratch second copy.
Never modify your only copy!

Eliminate everything not involved in demonstrating the problem. Don't do this all at
once. Instead, do it in a series of dow careful steps. Between each step, stop and run
IDL on the result to ensure that the problem still appears.

If asimplification causes the problem to disappear, then slowly restore the statements
involved until you can identify the source of the problem. The end result of such
simplification should be a small number of IDL statements that demonstrate the
problem.

If the problem does not invaolve file Input/Output, strive to eliminate all file I/O
statements. Use IDL routines to generate a dummy data set, rather than including
your own dataiif at all possible. If your problem report does not involve your data, it
will be much easier for usto reproduce.

On the other hand, if the problem involves file Input/Output, and the problem only
happens with a certain datafile or type of data, we will need to look at your data or a
sample of your data.

If it is necessary to send us your data, use one of the following methods:

Helpful Resources Using IDL
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e If thedataset is small, please send it as an attachment in your email to us:
support@RSInc.com.

e |fthedatasetislarge, please place it on our ftp site at:
ftp.RSInc.com/incoming.

Be sure to include the commands that reproduce your problem in your message to
use. If you have placed your data on the ftp site, include the name of the data set and
when it was uploaded.

Problems with Dynamic Loading

Under some operating systems, the CALL_EXTERNAL and LINKIMAGE system
routines allow you to dynamically load routines written in other languagesinto IDL.
Thisisavery powerful technique for extending IDL, but it is considerably more
difficult than simply writing IDL statements. At this level, the programmer is outside
the user level shell of IDL and is not protected from programming errors. These
errors could give incorrect results or crash IDL. In such situations, the burden of
proving that a problem iswithin IDL and not the dynamically loaded code is entirely
the programmer's.

Although it is certainly true that a problem in this situation can be within IDL, itis
very important that you exhaust all other possibilities before reporting the problem. If
you decide that you heed to report the problem, the comments above on simplifying
things are even more important than usual. If you send us a small example that
exhibits the problem, we may be able to respond with a correction or advice.

Contact Us

Using IDL

To report a problem, contact us at the following addresses:

Electronic Malil
support@RSInc.com

Telephone

(303) 786-9900

(303) 786-9909 (Fax)

(303) 413-3920 (IDL technical support direct line)
Mail

Research Systems, Inc.

4990 Pear| East Circle

Boulder, CO 80301

Web Site
http://www.RSInc.com

Helpful Resources


mailto:support@RSInc.com
mailto:support@RSInc.com
ftp://ftp.rsinc.com/incoming
http://www.rsinc.com

40

Chapter 1: Introducing IDL

Typographical Conventions

The following typographical conventions are used throughout this manual and the
entire IDL documentation set:

Helpful Resources

UPPER CASE type

IDL functions and procedures, and their keywords are displayed in UPPER
CASE type. For example, the calling sequence for an IDL procedure lookslike
this:

CONTOUR, Z [, X, V]

Mixed Case type
IDL object class and method names are displayed in Mixed Case type. For
example, the calling sequenceto create an object and call a method looks like
this:

object = OBJ_NEW' | DLgrPlot")

obj ect -> GetProperty, ALL=properties
Italic type
Argumentsto IDL procedures and functions — data or variables you must
provide — aredisplayed initalic type. In the above example, Z, X, and Y are all
arguments.

Square brackets ([ ])

Square brackets used in calling sequences indicate that the enclosed arguments
are optional. Do not type the brackets. In the above CONTOUR example, X
and Y are optional arguments. Square brackets are also used to specify array
elements.

Courier type

In examples or program listings, things that you must enter at the command
line or in afile are displayed in courier type. Results or datathat IDL displays
on your computer screen are shown in courier bold type. An example might
direct you to enter the following at the IDL command prompt:

array = | NDGEN(5)
PRI NT, array

In this case, the results are shown like this:

0 1 2 3 4

Using IDL
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The IDL Development
Environment

This chapter describes the IDL Development Environment.
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Components of the IDLDE

The IDL Development Environment (IDLDE) is a convenient multiple-document
graphical user interface that includes built-in editing and debugging tools. This
section describes briefly the components of the IDLDE. The Windows version is
shown on the left and the UNIX version is shown on the right within the following

figure.

Menu Bar
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Figure 2-1: The IDL Development Environment
for Windows (left) and UNIX (right).
Note
Individual components are similar across the two platforms.
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Menu Bar

The menu bar, located at the top of the main IDLDE window, allows you to control
various | DLDE features. When you select an option from amenu item in the IDLDE,
the Status Bar displays a brief description.

The menu bar consists of the following menu items:

Menu Item Description of Functions

FileMenu The File Menu gives you options such as opening, closing and
creating new Editor windows and Projects and other options
such as printing, printer setup, preferences and exiting IDL.

Edit Menu The Edit Menu provides edit-related options such as undo,
redo, cut, copy, paste, delete, select all, clear all and clear log.

Search Menu The Search Menu alows you to find text in currently active
Editor windows as well as other options such as find again,
find selection, enter selection, replace, replace & find, go to
line and go to definition.

Run Menu Run Menu items are enabled when an IDL program is loaded

into an IDL Editor window. The run menu allows you
program related functionality such as compiling, resolving
dependencies, resetting, and editing programs among other
things. For more information on running programsin IDL, see
Chapter 9, “ Creating and Running Programsin IDL".

Project Menu

The Project Menu provides project-related functionality such
as adding/removing files, grouping and moving files, building,
running and exporting projects and so on. For more
information on working with IDL projects, see Chapter 21,
“Creating IDL Projects’ in the Building IDL Applications
manual .

Macros Menu

The Macro Menu provides functionality for creating new
macros and using existing macrosin IDL. Fore more about
working with macrosin IDL, see Chapter 6, “Working With
Macros'.

Using IDL

Table 2-1: The IDL Menus
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Menu Item Description of Functions

Window Menu The Window Menu gives functionality related to Multiple
Document Panel windows.

Help Menu The Help Menu alowsyou to call IDL Online Help. You can
call the entire Online Help system in the IDL Online Help
Viewer or find help by topic. For more information on the IDL
Help System, see “Helpful Resources’ on page 36.

Table 2-1: The IDL Menus (Continued)

You can display menu commands for each menu using the following methods:
e Clicking the menu on the Menu bar.

e Pressing the ALT key plus the underlined letter in the menu’stitle. For
example, to display the File menu, press ALT+F.

You can select or execute amenu command using the following methods:
» Clicking the item in the menu.

e Pressing the ALT key plus the underlined letter in the menu’stitle, and then
pressing the letter underlined in the menu item. For example, to select the
menu item File — Open, press ALT+F+0O.

e Using the cursor and the arrow keysto highlight a menu item, and then
pressing the Enter key.

Note
Many items (on each platform) have keyboard shortcuts displayed to theright of the
corresponding menu option.

Toolbars

You can choose any combination of three toolbars: Standard, Run & Debug, and
M acr os. To change the toolbars displayed, use the Windows menu to access the
Toolbar pulldown menu and select or de-select any combination of the three
toolbars. In addition in IDL for Windows, when you open a GUIBuilder window, its
associated toolbar is displayed.

When you position the mouse pointer over atoolbar button, the Status Bar displays a
brief description. If you click on atoolbar button which represents an IDL command,
the IDL command issued is displayed in the Output Log.

Components of the IDLDE Using IDL
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Project Window

On all platforms, the IDL Project Window allows you to manage, compile, run, and
create distributions of all the files needed to develop an IDL application. All of your
application files can be organized for ease of access, and to be easier to export to
other developers, colleagues, or users. For further information on the Projects
Window, refer to Chapter 21, “ Creating IDL Projects’ in the Building IDL
Applications manual in Building IDL Applications.

Multiple Document Panel

On all platforms, the section of the main IDL window where IDL Editor windows are
displayed is known as the multiple document panel.

GUIBuilder Windows

Under Microsoft Windows, IDL GUIBuilder windows alow you to interactively
create user interfaces. Then, you can generate the IDL code that defines the interface
and the code to contain the event-handling routines. You can modify the code,
compile, and run the application in the IDLDE.

You can have any number of GUIBuilder windows open simultaneously.

To open a GUIBuilder window, you can select New then GUI from the File menu, or
you can select Open from the File menu. You can aso open GUIBuilder windows
using the toolbar buttons.

When you minimize a GUIBuilder window, a Windows title bar with the name of the
file appears in the Multiple Document Panel.

For information about the GUIBUIilder, see Chapter 27, “Using the IDL GUIBUilder”
in the Building IDL Applications manual.

Editor Windows

Using IDL

IDL Editor windows allow you to write and edit IDL programs (and other text files)
from within IDL. Any number of Editor windows can exist simultaneously. No
Editor windows are open when IDL isfirst started. Editor windows can be created by
selecting File — New or File — Open.

You can access different files from the Windows menu by clicking on the
appropriate numbered file. See “ Creating a Simple Program” in Chapter 10 of the
Building IDL Applications manual for more information on the IDL Editor.

Components of the IDLDE
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If you click the right mouse button while positioned over an editor window, a popup
menu appears allowing you to quickly access several of the most convenient
commands. The popup menu changes to display common debugging commands if
IDL isrunning a program.

If aprogram error or breakpoint is encountered, IDLDE displays the relevant file,
opening it if necessary. The line at which the breakpoint or error occurred is marked.
See Chapter 18, “Debugging an IDL Program” in the Building IDL Applications
manual for more on IDL’s debugging commands.

Graphics Windows

IDL Graphics windows appear when you use IDL to plot or display data.

You can copy the contents of a Graphics window—Direct or Object—directly to the
operating system clipboard in a bitmap format using CTRL+C.

When an IDL Graphics window is minimized (iconized), the icon displays the name
of the IDL window. Thisicon appears on the desktop, not in the Multiple Document
Panel, as with an iconized Editor window.

Warning
If the backing store is not set when awindow isiconized, it will not be refreshed
upon return. For more information about setting the backing store for graphics
windows, see “ Graphics Preferences’ on page 103.

Output Log

On all platforms, output from IDL is displayed in the Output Log window, which
appears by default when IDLDE isfirst started. Only one Output Log window can
exist at atime.

InIDL for Windows, if you click the right mouse button while positioned over the
Output Log, a popup menu appears alowing you to move to a specified error. Clear
the contents of the Output Log, or copy selected contents.

InIDL for UNIX, if you click the right mouse button while positioned over the
Output Log, a popup menu appears allowing you to move to a specified error or clear
the contents of the Output Log.

Components of the IDLDE Using IDL
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Variable Watch Window

The Variable Watch Window appears by default when you start the IDLDE. It keeps
track of variables as they appear and change during program execution. For more
information about the Variable Watch Window, see “ The Variable Watch Window” in
Chapter 18 of the Building IDL Applications manual.

Command Input Line

The Command Input Lineisan IDL prompt where you can enter IDL commands.
The text output by IDL commandsis displayed in the Output Log window.

If you click the right mouse button while positioned over the Command Input Line, a
popup menu appears displaying up to 20 commands from the command recall buffer.

Select an entry in the popup menu to repeat the command. See “ Command Recall and
Line Editing” in Chapter 4 for additional information about the command recall
buffer.

Status Bar

When you position the mouse pointer over a Control Panel button (Toolbar buttonin
IDL for Windows) or select an option from amenu in IDLDE, the Status Bar displays
abrief description.

Docking/Undocking

Using IDL

In IDL for Windows, four sections of the IDLDE can be moved within and
unanchored from the main IDLDE window: the Toolbars, Output Log, Variable
Watch Window, and Command Input Line. Click on the border and drag the | eft
mouse button. You will notice the outline of the chosen section moving with your
mouse. When alocation is chosen, release the mouse button to dock the window. If
you move this outline so that it overlaps an edge of the window space being used by
the IDLDE, the section will be docked to the nearest available side of the main
IDLDE window. The Toolbars, Output Log, Variable Watch Window, and Command
Input Line will remain between the Menu Bar and the Status Bar when docked. They
can be docked in any order to an edge. If the outline doesn’t overlap an edge, the
section will float on the desktop. If you hold down the [Ctrl] key, the sections will
float instead of docking to the nearest available side of the IDLDE.
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Control Panel Buttons

InIDL for UNIX, the Control Panel buttonsissue IDL commands for the currently-
selected Editor window when pressed. The IDL command issued is displayed in the
Output Log. By default, there are three different toolbars and the buttons displayed as
well asthe commands they issue are compl etely configurable (see Chapter 5, * Setting
IDL Preferences’ for more on these toolbars). When you position the mouse pointer
over a Control Panel Button, the Status Bar displays a brief description.

Components of the IDLDE Using IDL
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File Menu

New

Select from the following sub-menu items:
e Editor [CTRL+N]: Opensanew IDL Editor window.

e GUI (Microsoft Windows Only): opens anew IDL GUIBuilder file. For
information about the IDL GUIBuilder, see Chapter 27, “Using the
IDL GUIBUuilder” in the Building IDL Applications manual.

e Project...: opensthe New Project dialog.

e Visualization: LaunchesaniTool. See“Introducing theiTools” in Chapter 1 of
theiTool User’s Guide manual for more on iTools.

Each window istitled Unti t | edn or Unti t | edPr cn (wheren isthe numerical
index of the new editor window or GUIBuilder file) until saved with another name.

Open... [CTRL+O]

Using IDL

Select this option to open atext file for editing. (On Microsoft Windows platforms,
you can also select an IDL GUIBuilder *. pr ¢ portable resource file.) The Open
dialog appears. Select the file you want to open or type the file name and click Open
(Windows) or OK (Motif). You can select a continuous range of files by holding
down the Shift key after selecting the first file, or select multiple separated files by
selecting each file while holding down the Control key. A new IDL Editor window is
created to contain each text file.

Note
On Moatif platforms, if the M ultiple Windows option is selected, anew IDL Editor

window is created outside the main window to contain each text file. “Layout
Preferences’ on page 99 for details.

You can aso open text files from the Command Input Line. To open text files, enter
the following at the IDL prompt:

CEDIT filey [filey ... filey]

wherefile is the name of the text file you want to open. If the path is not specified in
the Path Preferences from the File menu, you must enter the full path for file. See
“.EDIT” in the IDL Reference Guide manual for more information.

File Menu
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Close

Select this option to close the currently-selected IDL Editor window. If you have
made changesin an IDL Editor window, you are asked if you want to save the
changes before closing the window.

Open Project...

Select this option to open anew IDL Project. The Open dialog appears. Select the
project you want to open and click Open.

Save Project

Select this option to save the current IDL Project. If the Project has not yet been
saved, you are prompted for afilename with the Save As dialog.

Save Project As...

Select this option to save the current IDL Project to a specified filename. The Save
Asdialog appears.

Close Project

Select this option to close the current IDL Project. If you have made changesin to the
project, you are asked if you want to save the changes before closing the window.

Save [CTRL+S]

Select this option to save the contents of an IDL Editor window. If the file has not yet
been saved, you are prompted for a filename with the Save As dialog.

Note
Changes made to a previously-compiled routine are not available to IDL until that
routine is re-compiled. Executing the routine without first saving and re-compiling
simply re-runs the previously-compiled version, without incorporating recent
changes.

Select the Compile option in the Run menu to return to the main program level and
re-compile the routine. Select Compile from Memory in the Run menu to save
and compile recent changes to atemporary file.

Save As...

Select this option to save the contents of an IDL Editor window to a specified
filename. The Save As dialog appears. (On Motif platforms, you can select this

File Menu Using IDL
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option with the keyboard shortcut Ctrl+W.) On Windows, when the File — Save
As... option is selected, the default file name is the name of the last procedure or
functioninthefile. On UNIX, the default file nameis*. pr o. For portability between
platforms, the filename will be al lowercase letters.

Revert to Saved

Select this option to reload the last saved version of the document.

Warning
Unsaved changes are lost without warning.

Generate .pro (Microsoft Windows Only)

On aMicrosoft Windows system, select this option to generate source code files from
GUIBuilder interface definitions. When you generate code for the first time, all
options open the Save As dialog so that you can select alocation and specify a
filename. The following are generated:

* Thewidget definition codeto a*. pro file.
* Theevent-handler callback codetoa* _event cb. pr o file.
For information about the IDL GUIBUilder generated code, see “ Generating Files” in
Chapter 27 of the Building IDL Applications manual.
Print... [CTRL+P]

On Microsoft Windows systems, select this option to print the contents of the
currently-sel ected window to the default printer immediately. On Motif systems, the
Print dialog appears.

7 Numbered Lines

7 Wrapped Lines
7 Two Pages

7 Header
Frint | Dismissl Help |

Figure 2-2: The Motif Print Dialog.
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Select Numbered Linesto include line numbersin the printout. Select Wrapped
Linesto cause lines longer than the width of the printed page to wrap to a new line.
Select Two Pages to print two pages per sheet of paper (each logical page is printed
at half normal size). Select Header to include file information at the top of each page.

Print Setup...

Select this option to change the printer and printing options. The Print (Windows) or
Printer Setup (Motif) dialog appears. For further information on setting up a printer,
see Chapter 7, “Printing in IDL”.

Recent Files

Select this option to open recently opened or created files. This menu item lists the
last ten opened or created files. (On Microsoft Windows systems, it includes both text
and GUIBuilder files.) To open afile on thislist, select it.

On Moatif systems, to change the maximum number of files displayed from ten to
another number, modify thei dl de. nunRecent Fi | es resourceinyour . i dl de
resource file. See Chapter 8, “Customizing IDL on Motif Systems”, for details.

Recent Projects
Select this option to open recently opened project files.
Preferences...

Select this option to display the tabbed Preferences dialog, which allows you to
customize your interaction with the IDLDE environment. The options available via
the Preferences dialog are described in detail in Chapter 5, “ Setting IDL
Preferences’.

Exit [CTRL+Q)]

Select this option to exit IDL.
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Edit Menu

Undo [CTRL+Z (Windows), ALT+Z (Motif)]

Select this option to undo previous editing actions. Multiple undo operations are
supported; the first reverses the most recent operation, the next reverses the second
most recent operation, etc. If the most recent action isirreversible, thisoption will not
be accessible.

Redo [CTRL+Y (Windows), ALT+Y (Motif)]

Select this option to redo previously undone editing actions. Multiple redo operations
are supported; the first redo reverses the most recent undo, €tc.

Cut [CTRL+X (Windows), ALT+X (Motif)]

Select this option to remove currently-selected text from an IDL Editor window or
the Command Input Line to the Windows clipboard.

Copy [CTRL+C (Windows), ALT+C (Motif)]

Select this option to copy the currently-selected text in an IDL Editor window,
Output Log window, or Command Input Line to the clipboard. Copy also allows you
to copy graphics from an IDL graphics window or draw widget to the clipboard.

Paste [CTRL+V (Windows), ALT+V (Motif)]

Select this option to paste the contents of the Windows clipboard at the current
insertion point. The insertion point can only be placed in an IDL Editor window.

Delete [DEL]

Select this option to delete the currently-selected text. The deleted text is not placed
on the clipboard.

Select All
Use this option to highlight the entire contents of an IDL Editor window.
Clear All [CTRL+DEL (Windows)]

Use this option to clear the entire contents of the current IDL Editor window.
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Clear Log [CTRL+Y (Motif)]
Use this option to clear the entire contents of the Output Log.
Properties (Microsoft Windows Only)

Select this option to open the GUIBuilder Properties dialog, which you can use to set
the attribute and event properties for a widget.

For information on the Properties dialog, see “ Using the Properties Dialog” in
Chapter 27 of the Building IDL Applications manual.

Menu (Microsoft Windows Only)

Select this option to open the GUIBuilder Menu Editor, which you can use to define
menus for top-level base widgets and button widgets.

For information on the Menu Editor, see “Using the Menu Editor” in Chapter 27 of
the Building IDL Applications manual.
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Search Menu

Find... [CTRL+F (Windows), ALT+F (Motif)]

Select this option to find text in an IDL Editor window or windows. The Search or
Find/Replace dialog appears.

Enter the text to find in the field marked Search for or Find; click Find next to
highlight the search text in the currently activefile.

Platform Differences

e OnWindows platforms, you can also choose an entry from the pulldown list of
recent search terms rather than entering a new term in the Search for field.

¢ On Windows platforms, you can specify replacement text by checking the
Replace with checkbox and entering a replacement term. Click Replace to
replace the selected text.

Check the Case sensitive checkbox to match the case of the text you enter. Check
Whole words only to match only entire words (the default is to match sub-strings).
To replace all instances of the search text, check the Replace all checkbox and click
Replace. Select Forward from cursor or Backward from cursor to specify the
direction in which you would like to begin the search, or Entirefile to search from
the beginning of thefile.

By default, the search will take place in the currently-selected window. Choose a
different file or All Windows from the pulldown list marked Search in file to search
other windows.

Find Again [F3 (Windows), ALT+G (Motif)]
Select this option to repeat the previous Find operation.

Find Selection [CTRL+E (Windows), ALT+I (Motif)]

Select this option to find the next occurrence of the selected text in an IDL Editor
window.

Enter Selection [ALT+T (Motif)]
Select this option to enter selected text in the Find field of the Find/Replace dialog.
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Replace... [CTRL+H (Windows), ALT+R (Motif)]

Select this option to find text in an IDL Editor window and replace it with new text.
The Replace dialog box appears. The Replace dialog has the same controls as the
Search dialog, described above in the Find item. By default, the Replace with
checkbox is checked.

Replace & Find [ALT+P (Motif)]

Select this option to repeat the most recent search-and-replace operation.
Replace Again [SHIFT+F3]

Select this option to repeat the previous Replace operation.
Go To Line... [CTRL+G]

Select this option to jump directly to the specified line number in an IDL Editor
window. The Go To Line dialog appears.

Go To Definition [CTRL+D (Windows), CTRL+T (Motif)]

Use this option to go to and mark with a current line indicator (blue arrow) the
procedure or function call of the item next to which the cursor is positioned. Theitem
must be either user-defined or a procedure or function written in IDL, and must have
been compiled during the current IDLDE session.
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Run Menu

Run Menu items are enabled when an IDL program isloaded into an IDL Editor
window and compiled. If you click the right mouse button while positioned over an
editor window, a popup menu appears alowing you to quickly access several of the
most convenient commands. The popup menu changesto display common debugging
commands if IDL is running a program. See Chapter 18, “Debugging an IDL
Program” in the Building IDL Applications manual for more information.

Compile filename.pro [CTRL+F5]

Select this option to compile a. pr o file. The currently-selected fileis only
recognized as an IDL procedure or function if suffixed with . pr o. Selecting this
option isthe same as entering . COMPI LE at the Command Input Line, with the
appropriate Editor window selected in the Multiple Document Panel.

You can also compile files from the Command Input Line. Enter the following at the
IDL prompt:

.COWPILE filel [file2 ... filen]

wheref i | e isthe name of the file you want to open. IDL opens your filesin editor
windows and compiles the procedures and functions contained therein. If the path is
not specified in the Path Preferences from the File menu, you must enter the full
path for file.

See“.COMPILE” in the IDL Reference Guide manual for a more detailed
explanation.

Compile filename.pro from Memory [CTRL+F6]

Select this option to save and compile changes to the current editor window without
affecting the last-saved version of the file. The temporary file created allows you to
experiment without committing changes to the permanent file. Selecting thisoptionis
the same as entering . COVPI LE - f at the Command Input Line. See “.COMPILE"
in the IDL Reference Guide manual for a more detailed explanation.

Compile All
Select this option to compile all currently open *. pr o files.
Run filename [F5]

Select this option to execute thefilecaled f i | ename contained in the currently-
active editor window. Selecting this option is the same as entering the procedure
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name at the Command Input Line or using the .GO executive command at the
Command Input Line. If thefileis interrupted while running, selecting this option
resumes execution; it is the same as entering .CONTINUE at the Command Input
Line. For more information, see .CONTINUE and .GO in the IDL Reference Guide.

Warning
In order for the Run option to reflect the correct procedure name in the Run menu,
the . pr o filename must be the same as the main procedure name. For example, the
file named squi sh. pr o must include:

pro squi sh

Resolve Dependencies [ALT+F5 (Motif)]

Select this option to iteratively compile all un-compiled IDL routines that are
referenced in any open and compiled files. Selecting this option is the same as
entering RESOLVE_ALL, / QUI ET at the Command Input Line. The QUI ET keyword
suppresses informational messages. See “RESOLVE_ALL” in the IDL Reference
Guide manual for amore detailed explanation.

Profile

Select this option to access the Profile dialog. The IDL Code Profiler allows you to
analyze the performance of your applications. You can identify which modules are
used most frequently, and which modules take up the greatest amount of time.For
more information about the IDL Code Profiler, see“The IDL Code Profiler” in
Chapter 14 of the Building IDL Applications manual.

Test GUI [CTRL+T (Microsoft Windows Only)]

Run Menu

Select this option to test the GUI interface in a GUIBUuilder window. This option
allows you to see how the interface you have designed will look when it is running.

To exit test mode:
Pressthe Esc key.
or

Click the X in the upper-right corner of the application window of the
running test application.

Note
Thisoption is not available if a blocking widget is currently active.
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Break [CTRL+BREAK (Windows), CTRL+C (Motif)]

Select this option to interrupt program execution. IDL inserts a marker to the left of
the line at which program execution was interrupted.

Stop [CTRL+R]

Select this option to stop program execution and return to the main program level.
Selecting thisitem is the same as entering the following at the Command Input Line:
RETALL
W DGET_CONTROL, / RESET

CLCSE, /ALL
HEAP_CC, /VERBCSE

See RETALL, WIDGET_CONTROL, CLOSE, or HEAP_GC in the IDL Reference
Guide for more detailed explanations.

Reset

Select this option to completely reset the IDL environment. This option executes
.RESET_SESSION. See“.RESET_SESSION” in the IDL Reference Guide manual
for more information.

Step Into [F8]

Select this option to execute a single statement in the current program. The current-
line indicator advances one statement. |f the statement being stepped into calls
another IDL procedure or function, statements from that procedure or function are
executed in order by successive Step commands. Selecting thisitem is the same as
entering . STEP at the IDL Command Input Line. See“.STEP” in the IDL Reference
Guide manual for amore detailed explanation.

Step Over [F10]

Select this option to execute a single statement in the current program. The current-
line indicator advances one statement. If the statement which is stepped over calls
another IDL procedure or function, statements from that procedure or function are
executed to the end without interactive capability. Selecting thisitem isthe same as
entering . STEPOVER at the IDL Command Input Line. See“.STEPOVER” inthe IDL
Reference Guide manual for a more detailed explanation.
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Step Out [CTRL+F8]

Select this option to continue processing until the current program returns. Selecting
thisitem isthe same as entering . QUT at the IDL Command Input Line. See“.OUT”
in the IDL Reference Guide manual for a more detailed explanation.

Trace...

Select this option to access the Trace Execution dialog. You can modify the interval
between successive .STEP or .STEPOV ER commands, depending on whether Step
into routines or Step over routinesis checked. The current-line indicator points to
program lines as they are executed. Selecting thisitem at full speed isthe same as
entering . TRACE at the IDL command prompt. See “. TRACE” in the IDL Reference
Guide manual for amore detailed explanation.

Run to Cursor [F7]

Select this option to execute statements in the current program up to the line where
the cursor is positioned. Selecting this item is the same as setting a one-time
breakpoint at a specific line. See “BREAKPOINT” in the IDL Reference Guide
manual for a more detailed explanation.

Run to Return [CTRL+F7]

Select this option to execute statements in the current procedure or function up to the
line where the return is positioned. Selecting thisitem is the same as setting a one-
time breakpoint at a specific line. See“.RETURN” in the IDL Reference Guide
manual for a more detailed explanation.

Set Breakpoint [F9]

Select this option to set a breakpoint on the current line.

See Chapter 18, “Debugging an IDL Program” in the Building IDL Applications
manual for a more detailed explanation.

Disable Breakpoint [CTRL+F12 (Motif)]

Select this option to access disable a breakpoint in the current line.

See Chapter 18, “Debugging an IDL Program” in the Building IDL Applications
manual for a more detailed explanation.

Edit Breakpoint...

Select this option to access the Edit Breakpoint dialog.

Run Menu Using IDL
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See Chapter 18, “Debugging an IDL Program” in the Building IDL Applications
manual for a more detailed explanation.

Up Stack [CTRL+Up]

Select this option to move up the call stack by one.
Down Stack [CTRL+Down]

Select this option to move down the call stack by one.

List Call Stack

Select this option to display the current nesting of procedures and functions.
Selecting thisitem is the same as entering HELP, / TRACEBACK at the IDL
Command Input Line. See “HELP” in the IDL Reference Guide manual for amore
detailed explanation.

Using IDL Run Menu
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Project Menu

For more information on the following menu items, see Chapter 21, “Creating IDL
Projects’ in the Building IDL Applications manual.

Add/Remove Files...

Select this option to add or remove files from the current project.
Remove Selected [CTRL+H (Motif Only)]

Select this option to remove the currently selected file from your IDL Project.
Move To (Motif Only)

Select this option to remove the currently selected file from your IDL Project.
Groups...

Selecting this option displays the Project Groups dialog from which you can create
anew group or rename, remove, move up or down, or set to filter specific file types
for the default groups within an IDL Project.

Options...

Select this option to change the options for a project. The Project Optionsdialogis
displayed.

Compile

Select this option to compile filesin a project. You can choose either All Filesto
compile al the sourcefilesin aproject or M odified Filesto compile only the files
that have been modified since the last compile.

Build

Select this option to build your project.
Run

Select this option to run the application defined by your project.
Export

Select this option to export your project.

Project Menu Using IDL



Chapter 2: The IDL Development Environment 63

Macros Menu

Edit...

Select this item to access the Edit Macros dialog. Macros which have already been
defined are listed in the M acros: field. To edit a macro, click on the macro to access
its characteristics and click OK when your adjustments are compl ete.

To add amacro, click Add..., which will access the Add Macro dialog. Enter the
name of the new macro in the given field and click OK. Enter the IDL command to
be executed by the new macro in the IDL Command: field. Enter the menu item
name, the full path to the toolbar bitmap file, the tooltip text, and the status bar text in
the appropriate fields. Select the accelerator by specifying the key in the Key: field
and then optionally clicking on any combination of CTRL, ALT and Shift.

Note
Bitmap files for toolbar buttons must be 16 pixels by 16 pixels, and must contain
256 colors or fewer.

To remove a macro, click Remove. To change the position of amacro in the Macro
menu and on the Macro Toolbar, click on the macro to highlight it and click on
either Move Up or Move Down.

Import... (Microsoft Windows Only)

Use this menu selection to display the Import M acr os dialog box. Use thisdialog to
select the previous IDL installation from which you want macros to be imported.

Print Var (Windows), Print Variable (Motif)

Select this option to print the selected variable. Selecting thisitem isthe same as
entering PRI NT, x at the IDL Command Input Line, where x isthe selected variable.

Help On Var (Windows), Help On Variable (Motif)

Select this option to list attributes of the selected variable. Selecting thisitem isthe
sameasentering HELP, x, / STRUCTURE at the IDL Command Input Line, where x
is the selected variable.

Import Image

Select this option to import an imagefileinto IDL. For more information, see “Using
Macrosto Import Image Files’ on page 187.

Using IDL Macros Menu
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Import ASCII

Select thisoption to import an ASCI| fileinto IDL. For more information, see“Using
Macrosto Import ASCII Files’ on page 191.

Import Binary

Select this option to import abinary fileinto IDL. For more information, see “Using
Macros to Import Binary Files’ on page 197.

Import HDF

Select this option to import an HDF file into IDL. For more information, see “Using
Macrosto Import HDF Files’ on page 203.

Demo

Select this option to access IDL's Demo application.

Macros Menu Using IDL
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Window Menu

Read Only (Motif Only)

Select this option to enable or disable editing of the currently selected window. A
filled square next to the item indicates Read-Only status.

Next [F6 (Windows), F11 (Motif)]

Select this option to shift IDL’s focus to the next numbered editor window.
Previous [SHIFT+F6 (Windows), ALT+F11 (Motif)]

Select this option to shift IDL’s focus to the previous numbered editor window.
Cascade

Select this option to cascade al the IDL Editor windows within the main window.
Tile Horizontally (Microsoft Windows Only)

Select thisoption to tile all the IDL Editor windows on top of one another within the
main window.

Tile Vertically (Microsoft Windows Only)

Select this option to tile all the IDL Editor windows side-by-side within the main
window.

Tile (Motif Only)
Select this option to arrange al open windows in a non-overlapping fashion.
Close All

Select this option to close all open files. If afile has not yet been saved, you are
prompted to save the changes.

Arrange lcons

Select this option to arrange al minimized Editor or Graphics windows.

Using IDL Window Menu
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Close All

Select this option to close dll IDL Editor windows. If the text within an IDL Editor
window has changed, you are asked if you want to save the file before closing.

Configure (Motif Only)

Select this option to access a pulldown menu which alters the appearance of the
IDLDE. Select each toggle option to hide or show each component. For more
information about each component, see “ Components of the IDLDE” on page 42.

e HideControl (Show Control)
e HideView (Show View)
¢ HideLog (Show Log)
¢ Hide Variable Watch (Show Variable Watch)
e Hide Command (Show Command)
¢ Hide Status (Show Status)
e HideProject (Show Project)
Command Input [CTRL+I] (Microsoft Windows Only)

If this menu item has a check mark by it, the IDL Command Input Lineisvisiblein
the main IDL window. If thisitem does not have a check mark next to it, the IDL
command input lineis not visible. Click on this menu item to toggle between the two
states.

Output Log [CTRL+L] (Microsoft Windows Only)

If this menu item has a check mark by it, the Output Log isvisiblein the main IDL
window. If thisitem does not have a check mark next to it, the M ultiple Document
Panel is maximized in the main IDL window. Click on this menu item to toggle
between the two states.

Variable Watch [CTRL+A] (Microsoft Windows Only)

If this menu item has a check mark by it, the Variable Watch Window isvisiblein
the main IDL window. If thisitem does not have a check mark net to it, the Variable
Watch Window is not visible. Click on this menu item to toggle between the two
states.

Window Menu Using IDL
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Project (Microsoft Windows Only)

If this menu item has a check mark by it, the Project Window isvisible in the main
IDL window. If this item does not have a check mark net to it, the Project Window
isnot visible. Click on this menu item to toggle between the two states.

Toolbars

Select this option to access a pulldown menu with the three Windows toolbars:
Standard, Run & Debug, and Macros. If atoolbar has acheck mark by it, itis
visible below the Menu bar items.

Status Bar (Microsoft Windows Only)

If this menu item has a check mark by it, the Status bar is visible at the very bottom
of the Main IDL window.

Numbered Windows

The numbered menu items at the bottom of the Window menu display open files.
Select any of these menu items to make that window the current window.

Using IDL Window Menu



68 Chapter 2: The IDL Development Environment

Help Menu

Contents...[CTRL+F1]

Select this menu item to display the IDL Online Help Viewer.
Find Topic... [F1]

Select this menu item to display the Search dialog for IDL Online Help.
About IDL...

Select this option to display information on the IDL version in use.

Help Menu Using IDL
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Keyboard Shortcuts

Using IDL

Most of the IDL Development Environment menu options can be accessed from the
keyboard instead of clicking on the menus.

Note
See “Using Keyboard Accelerators’ on page 33 for information about using IDL's
keyboard shortcuts on a Macintosh.

Thefollowing table lists al of the available keyboard equivalents. Note that these
equivalents are also shown to the right of each menu item in the menus themselves.

Windows UNIX
Keyboard Keyboard Function
Shortcut Shortcut
CTRL+A n‘a Toggle Variable Watch Window
CTRL+C ALT+C Copy selection to clipboard
CTRL+D CTRL+T Go to definition
CTRL+E ALTH Find highlighted selection
CTRL+F ALT+F Start Find dialog
F3 ALT+G Find Again
CTRL+G CTRL+G Start Go To Linedialog
CTRL+H ALT+R Start Replace dialog
n/a ALT+P Replace and Find Again
n‘a ALT+T Enter Selection in the Find dialog
CTRL+I na Toggle Command Input Line
CTRL+L n‘a Toggle Output Log
CTRL+N CTRL+N Open new (empty) Editor Window
CTRL+O CTRL+O Open file
CTRL+P CTRL+P Print currently-active file

Table 2-2: IDLDE Keyboard Shortcuts
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Windows UNIX
Keyboard Keyboard Function
Shortcut Shortcut
CTRL+Q CTRL+Q Exit IDL
CTRL+R n/a Stop the IDL environment
CTRL+S CTRL+S Save currently-active file
n/a CTRL+W Saveto anew file (Save As...))
n/a CTRL+Y Erase contents of Output Log.
CTRL+V ALT+V Paste selection from clipboard at insertion
point
CTRL+X ALT+X Cut selection to clipboard
CTRL+Y ALT+Y Redo last undo
CTRL+Z ALT+Z Undo previous editing action
CTRL+Break CTRL+C Interrupt program execution /Break
CTRL+Del n/a Clear current Editor window
CTRL+F1 n‘a Online Help Contents Page
n/a ALT+F5 Resolve Dependencies
CTRL+F5 CTRL+F5 Compile currently-selected file
CTRL+F6 CTRL+F6 Compile program from memory
CTRL+F7 CTRL+F7 Execute file to return
CTRL+F8 CTRL+F8 Continue processing until program
returns. .OUT
CTrL+T CTrL+T Move up call stack
CTRL+{ CTRL+{ Move down call stack
Delete Delete Delete selection
F1 n/a Start Find Topic in Online Help
F5 F5 Run

Table 2-2: IDLDE Keyboard Shortcuts (Continued)

Keyboard Shortcuts
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Windows UNIX

Keyboard Keyboard Function

Shortcut Shortcut
F5 F6 Continue stopped program: .CONTINUE
F6 F11 Display next-numbered Editor window
F7 F7 Execute file to cursor
F8 F8 Execute asingle statement: .STEP
F9 F9 Set / Clear breakpoint
F10 F10 Execute asingle statement: .STEPOVER
Shift+F6 ALT+F11 Display previously-numbered Editor

window

Table 2-2: IDLDE Keyboard Shortcuts (Continued)
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Using the IDL Editor

This chapter describes the use of IDL’s built-in editor.

About the IDL Editor . ................. 74  Chromacoded Editor (WindowsOnly) .... 80
Keyboard Shortcuts ................... 75 Functions/ProceduresMenu . ........... 82
Searching ........................... 77 Using External Editors (Motif) ......... 83

Text Selection Modes (Windows Only) .... 78
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About the IDL Editor

Although any text editor can be used to create an IDL program file, the IDL Editor
included in the IDL Development Environment contains features that simplify the

process of writing IDL code. For example, if you indent aline using the Tab key, the
following lines will be indented as well.

If you use the IDL Development Environment, files are opened in the IDL Editor by
default. On UNIX platforms, you can simplify the process of using another editor;
see “Using External Editors (Motif)” on page 83 for details.

If you have afile open in the IDL Editor and you modify the file using another editor
(on any platform), IDL will warn you that the file in the IDL Editor window has
changed, and give you a chance to reload the file.

About the IDL Editor Using IDL
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Keyboard Shortcuts
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The following keyboard shortcuts are available in IDL Editor windows:

(Wirfggws) (I\I/Tc?t)?f) Gl
«->MN «->MN Move cursor |eft or right one character, up or
down oneline.
Ctrl+« Ctrl+B Move left one word.
Ctrl+— Ctrl+F Move right one word.
End Ctrl+E Move to end of current line.
Home Ctrl+A or Move to beginning of current line.
Home
Page Down Page Down Move to next screen.
Page Up Page Up Move to previous screen.
Shift+Tab Move cursor one tab-stop |eft.
Ctrl+Home Ctrl+Home Move to beginning of file.
Ctrl+End Ctrl+End Move to end of file.
Ctrl+V Delete word to the | eft of the cursor.
Ctrl+K Delete word to the right of the cursor.
Ctrl+K Delete everything in the current line to the right
of the cursor.
Ctrl+U Delete everything in the current line to the left of
the cursor.
Delete Ctrl+D Delete the next character.
Ctrl+U Make selected text (or the character to theright of
the cursor) lower-case.
Ctrl+Shift+U M ake selected text (or the character to the right of

the cursor) upper-case.

Table 3-1: IDL Editor Window Key Definitions
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(Wi r|1<degws) (I\l/Tc?t);f) gy

Ctrl+z Alt+Z Undo last action.

Ctrl+Y Alt+Y Redo last undone action.

Ctrl+X Alt+X Cut selection to clipboard.

Ctrl+Shift+Y Cut line containing cursor to clipboard.
Ctrl+C Alt+C Copy selection to clipboard.

Ctrl+Vv Alt+V Paste contents of clipboard at current cursor

location.
Ctrl+] Find matching (, {, or [ character.
Tab Indent highlighted lines one tab-stop right.

Keyboard Shortcuts

Table 3-1: IDL Editor Window Key Definitions (Continued)
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Searching

The IDL Editor window provides a comprehensive search-and-replace mechanism,
allowing you to search for occurrences of atext string in one or more open files. See
“Search Menu” in Chapter 2 for detalils.

Using IDL Searching
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Text Selection Modes (Windows Only)

Under Microsoft Windows, the IDL Editor provides three ways of selecting text:
stream mode, line mode, and column mode.

e Stream mode selects text in a stream, beginning with the first character
selected and ending with the last character, just asif you were reading the text.

iputing environmnent for the

Wl vizuslization of data.

Figure 3-1: A selected stream of text.

¢ Linemode selects full lines of text.

display technigues.

Figure 3-2: Text selection using Line Mode.

Box mode selects text from one screen column to the next. Selecting text in
column mode is similar to drawing a rectangle around the text you wish to

select.

bnalvsis and graphical

with numess nathematical
display technigues.

Figure 3-3: Column Mode text selection.

Switch between the three modes by clicking the right mouse button while positioned
over an Editor window. Select the “ Selection Mode” option to access a pull-down

Text Selection Modes (Windows Only) Using IDL
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menu with the three text selection modes. The option with a check mark by it isthe
currently selected text selection mode. If you have text already selected, the selected
areawill change to reflect the new mode.

Using IDL Text Selection Modes (Windows Only)
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Chromacoded Editor (Windows Only)

The IDL Editor in IDL for Windows supports chromacoding—different types of IDL
statements appear in different colors. To change the default colors used for different
types of IDL statements, select File — Preferences, and select the Editor tab.

Turning Chromacoding Off

By default, the Windows IDL Editor uses chromacoding. To turn off chromacoding,
select File » Preferences, select the Editor tab, and uncheck the Enable colored
syntax checkbox.

Chromacoded Editor (Windows Only) Using IDL
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Block Comments

The IDLDE provides methods to quickly comment and uncomment blocks of code
lines. To comment or uncomment lines of code, you may either select the linesto be
commented/uncommented or you may simply places the cursor somewhere on the
desired line. Commenting and uncommenting can be performed using:

Method Description
Toolbar Click the Comment or Uncomment tool bar items.
[
Comment Uncomment

Menu Use the Edit - Comment or Edit - Uncomment menu
items.

Context menu Right click over aline (or block of selected lines) to display
the context menu. Select Comment or Uncomment from the
menu.

Table 3-2: Block Comment Methods

Using IDL Block Comments
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Functions/Procedures Menu

When you open afilein the IDL Editor, all functions and procedures defined in that
file are listed in the Functions/Procedures Menu. On Windows, this feature appears
as a pull-down menu located on the IDLDE toolbar. On Moatif, this menu is accessed
through the () button in the upper left corner of the Editor window.

Select a procedure or function from the drop-down list to move the cursor to the
beginning of that procedure or function. Thisis especially useful for navigating large
program files containing multiple procedures and functions.

Functions/Procedures Menu Using IDL
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Using External Editors (Motif)

If you wish to use more sophisticated editing features on Motif platforms, you can
create an IDLDE macro to open afile that is currently open in the IDL Editor in
another editor such as emacs or vi. Use the following procedure to create a macro:

1. Select Macros — Edit menu to bring up the Edit Macros dialog box. You can
use this dialog to create, edit, or remove macros.

2. Complete thefieldsin the Edit Macros diaog:

« Name: The name that you wish to appear in the Macros list in the Edit
Macros dialog. For example, enter Edit inenmacs.

e Label: The name that you wish to appear on the M acros menu. For
example, enter emacs.

* Bitmap: The bitmap to use as the toolbar button label. Use the file paths
and file name extensions discussed in “ Bitmaps for Control Panel Buttons”
in Chapter 6.

e Statushbar text: Thetext that appearsin the status bar when the mouseis
help over the menu item or toolbar button.

« Tiptext: Thetext for thetool tip that appears when the mouse is held over
the toolbar button.

* |DL command: ThelDL command to execute when the macro is sel ected.
To create amacro for editing in Emacs, enter the following:

SPAWN, 'enacs +%. % &

e Select the Menu and/or Toolbar checkbox to specify whether the macro
will appear in the M acr os menu and/or the toolbar.

3. Createthe new macro by pressing the Add button. If you entered enacs in the
Label field, anew “emacs’ macro is added to the Macros list.

4. Toadd amacro for editing in vi, repeat the above steps, but enter the following
inthe“IDL command” field:

SPAWN, 'xterm-e vi +% 9% &

To use the new macros, open the desired filein the IDL editor, then select the desired
M acros menu item or toolbar button.

Using IDL Using External Editors (Motif)
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The IDLDE aways checks if the current file has been externally modified before
using it. If afile was modified with an external editor, IDLDE notifies you, and asks
you to reload the file before using it (you can also use the Revert to Saved option
from the File menu to reload thefile).

Using External Editors (Motif) Using IDL
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Using the IDL
Command Input Line

The following topics are covered in this chapter:

InputtoIDL ............ ... ... ... 86 Issuing Operating System Commands .... 92
ExecutiveCommands ................. 20
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Input to IDL

Commands entered at the IDL prompt are usually interpreted as |DL statementsto be
executed. Other interpretations include executive commands that control execution

and compilation of programs, shell commands, and so on. Input to the IDL prompt is
interpreted according to the first character of theline, as shown in the following table.

Note
Theinformation in this chapter applies equally to IDL used in command-line mode
or viathe IDL Development Environment.

First Character Action
Executive command.
? Help inquiry.
$ Command to be sent to operating system.
@ Batch file initiation.
Torl key Recall/edit previous commands.
CTrRL+D In UNIX command-line mode, exits IDL,
closes all files, and returns to operating
system.
CTRL+Z In UNIX command-line mode, suspends
IDL.
All others IDL statement.

Table 4-1: Interpretation of the First Character in an IDL Command
Command Recall and Line Editing

By default, IDL savesthe last 20 commands entered in arecall buffer. These
command lines can be recalled, edited, and re-entered. The up-arrow key ( T ) on the
keypad recalls the previous command you entered to IDL, moving backward through
the command history list. Pressing it again recalls the previous line, and so on. The
down-arrow key (4 ) on the keypad moves forward through the command history.
When acommand isrecalled, it is displayed at the IDL prompt and can be edited
and/or entered.

Input to IDL Using IDL
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You can view the contents of the recall buffer in the following ways:
¢ Usethe arrow keysto view the entries in the buffer one at atime.

¢ Usethe HELP procedure with the RECALL_COMMANDS keyword to
display the entire contents of the recall buffer in the IDL Output Log.

* IntheIDL Development Environment, by right-clicking on the Command
Input Line. The 20 most recent commands in the command recall buffer are
displayed, and can be selected and re-executed.

The line-editing abilities and the keys that activate them differ somewhat between the
different operating systems.

Note
The behavior can also differ within the same operating system, between the
Command prompt for IDL and the Command line on the IDLDE.

The table below lists the edit functions and the corresponding keys.

Function UNIX Windows

Move cursor to start of line | CTRL+A or Home Home

Move cursor to end of line | CTRL+E or End End

Move cursor |eft one Left arrow Left arrow

character

Move cursor right one Right arrow Right arrow

character

Move cursor left oneword | CTRL+B, CTRL+left arrow
(R13 on Sun Keyboard)

Move cursor right oneword | CTRL+F, CTRL+right arrow
(R15 on Sun Keyboard)

Delete from current to start | CTRL+U

of line

Deletefrom currenttoend | CTRL+K

of line

Delete entireline

Table 4-2: Command Recall and Line Editing Keys

Using IDL Input to IDL
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Function UNIX Windows
Delete current character CTRL+X or CTRL+D Delete
Delete previous character CTRL+H, or Backspace, | Backspace
or Delete
Delete previous word CTRL+W, or Esc-Delete
Generate IDL keyboard CTRL+C CTRL+break
interrupt
Move back onelinein CTRL+N, Up arrow Up arrow
recall buffer
Move forward onelinein Down arrow Down arrow
recall buffer
Redraw current line CTRL+R
Overstrike/l nsert Esc-l
EOF if current lineis CTRL+D
empty, else EOL
Search recall buffer for text | Availableonly in
command-line mode.
Enter A, then input
search string at prompt.
Insert the character at the any character any character

current Executive
Commands position

Table 4-2: Command Recall and Line Editing Keys (Continued)

The command recall feature is enabled by setting the system variable [EDIT_INPUT
to anon-zero value (the default is 1) and is disabled by setting it to 0. See
“1EDIT_INPUT” in Appendix D of the IDL Reference Guide manual for details.

Copying and Pasting Multiple IDL Code Lines

Input to IDL

You can paste multiple lines of text from the clipboard to the command line. You
simply need to place some text in the clipboard and paste it into the command line.
Any source of text isvalid, with emphasis on the requirement that the text be

Using IDL
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convertibleto ASCII. When copying text from an IDE editor, the selection mode can
be stream, line, or box.

Note
Line and box modes automatically put atrailing carriage return at the end of the
text. When pasted, the last line is executed.

Be sure when you paste multiple lines that they only contain asingle IDL command
or are lines which include statements that utilize line continuation characters ($).
Multi-line statements will produce unintended IDL interpreter behavior or errors.

Lines are transferred to the command line asis. Namely, leading white space is not
removed and comment lines are sent to the IDL interpreter without distinction.

Note
Tabs are converted to white space based on the tab size indicated by the IDE editor
preferences.

Changing the Number of Lines Saved

You can change the number of command lines saved in the recall buffer by setting
IEDIT_INPUT egual to anumber other than one (in the IDL Devel opment
Environment, you can set this value viathe General tab of the IDLDE Preferences
dialog aswell.) In order for the change to take effect, IDL must be able to processthe
assignment statement before providing acommand prompt. This meansthat you must
put the assignment statement in the IDL startup file. (See* Startup Files” in Chapter 1
for more information on startup files.)

For example, placing the line
I'EDI T_I NPUT = 50

inyour IDL startup file changes the number of lines saved in the command recall
buffer to 50.

See“!EDIT_INPUT” in Appendix D of the IDL Reference Guide manual and
“General Preferences’ in Chapter 5 for additional details.

Using IDL Input to IDL
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Executive Commands
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IDL executive commands compile programs, continue stopped programs, and start
previously compiled programs. All of these commands begin with a period and must
be entered in response to the IDL prompt. Commands can be entered in either
uppercase or lowercase and can be abbreviated. Under UNIX, filenames are case
sensitive; under Microsoft Windows, filenames can be specified in any case.

Note

Comments (prefaced by the semicolon character in IDL code) are not allowed

within executive commands.

Executive commands are summarized in the table below. See the IDL Reference
Guide for in-depth descriptions of these commands.

Command Action
.COMPILE Compilestext from files or keyboard without
executing.
.CONTINUE Continues execution of a stopped program.

EDIT

Opensfilesin editor windows of the IDLDE.

FULL_RESET_SESSION

Does everything .RESET_SESSION does, plus
additional reset tasks such as unloading sharable
libraries.

.GO Executes previously compiled main program from
beginning.
OUT Continues program execution until the current

routine returns.

.RESET_SESSION

Resets much of the state of an DL session without
requiring the user to exit and restart the IDL
session.

.RETURN

Continues execution until encountering a
RETURN statement.

Table 4-3: Executive Commands

Executive Commands
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Command Action

.RNEW Erases main program variables and then executes
.RUN

.RUN Compiles and possibly executes text from files or
keyboard

SKIP Skips over the next statement and then single steps

STEP Executes a single statement (abbreviated as .S)

STEPOVER Executes a single statement if the statement does
not call aroutine (abbreviated as .SO)

.TRACE Similar to .CONTINUE, but displays each line of

code before execution

Table 4-3: Executive Commands (Continued)

Executive Commands
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Issuing Operating System Commands

Operating system commands can be sent to a subprocess for execution by entering
the $ character followed by the command at the IDL prompt.

The SPAWN procedure is a more flexible way of accomplishing the same thing
because it can be used within an IDL program while $ can only be entered
interactively. In addition, the standard output of the command can be saved in an IDL
string array by SPAWN. Hence, $ can be thought of as an interactive-only
abbreviation for SPAWN.

For more information on the SPAWN procedure, see “ SPAWN” in the IDL
Reference Guide manual.

Issuing Operating System Commands Using IDL
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Preferences

The IDL Development Environment can be customized by setting preferences. This chapter

describes the sections of the Preferences dialog:

CustomizingIDL ..................... 94
General Preferences . .................. 97
Layout Preferences ................... 99
GraphicsPreferences ................. 103

Using IDL

Editor Preferences .................. 106
Startup Preferences .. ... ... ... 108
Font Preferences . ................... 110
Path Preferences .................... 112
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Customizing IDL

Various settings for the IDL Development Environment can be customized using the
Preferences dialog. To open the Preferences dialog, select Preferencesfromthe IDL
Development Environment File menu.

Note

On UNIX platforms, including Macintosh OS X, some settings can also be
customized by editing IDL’s resource files. For further information about editing
resource files on UNIX and Macintosh OS X, see Chapter 8, “Customizing IDL on

Motif Systems”.

The Preferences dialog contains tabbed sections that allow you to customize your
interaction with the IDLDE environment. The tabs and their uses are described

below.
Note

The terminology used on the Preferences dialogs differs between Microsoft
Windows and Motif systems. In this documentation, if the wording is significantly
different between the two platforms, the wording used in the Windows dialogsis
listed first, followed by the wording used in the Motif dialogs.

Tab

Description

General
Preferences

This tab allows you to specify how the IDLDE session begins
and ends, to control the number of linesin therecall buffer and
the Output Log, and to designate how the files should be
opened and read.

Layout
Preferences

Thistab allowsyou to specify the location and size of themain
IDLDE window on the screen. You can aso designate which
components of the IDLDE will be visible.

Graphics
Preferences

This tab allows you to set the layout of windows that contain
IDL graphics, and to specify the backing store.

Editor
Preferences

This tab allows you to customize the IDL’s built-in editor and
also offers several compiling options.

Customizing IDL

Table 5-1: Preference Dialog Tabs

Using IDL
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Tab Description
Startup This tab allows you to specify the main IDL directory, the
Preferences working directory, and a startup file.

Font Preferences

Thistab alows you to specify different fonts, styles, and sizes
for the Editor, Command Input Line and Output L og.

Path Preferences

Thistab allows you to specify the IDL Files Search Path.
Entriesin this tab are used to set the system variable | PATH if
the IDL_PATH environment variable has not be set.

Platform Differences

Table 5-1: Preference Dialog Tabs (Continued)

Microsoft Windows and UNIX platforms (including Macintosh OS X) implement the
Preferences dialog using different dialog application buttons. The following table
lists the buttons, the platforms on which they are found in the Prefer ences dialog,
and the action performed when the button is used.

Platform Button Result
Windows, | OK Changes are applied to the current session and the
UNIX Preferences dialog is dismissed.
Apply Changes are applied to the current session but not
saved. The Preferences dialog remains visible.
Windows Reset Restores the Preferences on the dial og to the
only preference values from the start of the current IDL
Session.
Cancel Any changes which were not applied are ignored and

the Preferences dialog is dismissed.

Using IDL

Table 5-2: Preferences Dialog Button Descriptions

Customizing IDL
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Platform Button

Result

UNIX only | Save

Changes are applied to the current session and saved.
If the option has an asterisk next to it, you must save
and restart the IDLDE for the change to take effect.

Dismiss Dismisses the Preferences dialog box without
applying any changes, unless previously applied.
Help Displays IDL Online Help.

Customizing IDL

Table 5-2: Preferences Dialog Button Descriptions (Continued)
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General Preferences

The General tab of the Preferences dialog has three sections: Program, Log and
Command windows, and Files.

Preferences ¢ Preferences

General ILayDUtl Graphics | Edior | Startup | Fonts | Path | Layout] Gr’aphics] Edit] startup] Fonts] Paths]
r— Program e

v Show Splash Screen

I7 Confirm Exit F =Show Splash Soresn

|W Users share preferences and macros F Save Preferences on Exit

4 Confirm Exit
—Log and Command windows———————————————————
. Log % C ol Mindows
Mumber of ines saved in the recall buffer: |20 = ennane Hinsy
X . “Lires to Save: fE00  wDelete on Limit: f125

Murnber of lines to dizplay in the log: 1000

Murnber of lag lines to delete at imit: 100 Lines saved in the recall buffer: l o
o Files3

Fil

|~ Change Directory on Open F Change Directory on Open

I~ Dpen Files Read Only 4 Open Files Read Only

Reset
% - will take effect in the next session

Ok Cancel | Apply | Help I

‘ ok | Apply Save Dizmiss | Help

Figure 5-1: General Preferences Dialog

Program Section

You can specify how IDL handles starting up and exiting. Click on the following
check boxes to apply or disable the options:

e Show Splash Screen — Select this option to show the IDL splash screen on
startup. This selection takes effect the next time an IDL session is started.

e Save Preferenceson Exit (Motif only) — Select this option to save all the
settings specified in the Preference tabs when the current IDL session exits. If
you deselect this option, changes made to the current IDL session and not
explicitly saved (by clicking either the Save or OK button) will be discarded
when the current session ends.

¢ Confirm Exit — Select this option to display awarning dialog when you exit
IDL.

e Usersshare preferences and macros (Windows only) — If this check box is
selected, al users on the Windows computer share the same set of preferences
and macros (which meansthat any user can change preferences and macros for

Using IDL General Preferences
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all userson the computer). By default, each user on the Windows computer has
aunique set of preferences and macros; changes affect only the current user.

Note
You must have Administrator rights on the Windows computer to change the “share
preferences’ setting. The checkbox will be greyed out if you are logged on as a user
without administrative rights.

Log and Command Windows Section

The number of lines saved in the recall buffer for the Command Line has an impact
on the performance of IDL. The amount of memory required for greater numbers of
saved linesin the buffer affects the speed at which IDL runs. Click in thefield next to
each description and enter your adjusted value to change the settings.

*  Number of lines saved in therecall buffer — Thisfield controls the
maximum number of lines saved in the recall buffer. (See “ Command Recall
and Line Editing” in Chapter 4 for information on using the recall buffer.) The
default is 20 lines.

¢ Number of linesto display in thelog/ Linesto Save — Thisfield controls
the maximum number of lines retained by the Output L og window. The
default is 1000 lines for Microsoft Windows systems and 500 for UNIX
systems.

*  Number of log linesto delete at limit / Deleteon Limit — Thisfield controls
the number of linesthat will be deleted from the Output L og window when the
maximum number of linesis reached. The earliest linesin the log are deleted.
The default is 100 for Microsoft Windows systems and 125 for UNIX systems.

Files Section

You can change the way in which IDL handles opening files. Select or clear the
following check boxes to apply or disable the options:

e Change Directory on Open — Select this option to cause IDL to change the
current working directory when you open afile. The new current working
directory will be the directory that contains the opened file.

* Open Files Read Only — Select this option to open files so that they can be
viewed, but not changed.

General Preferences Using IDL
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Layout Preferences

99

Thistab allows you to control the appearance and placement of the IDLDE.

General  Lavout IElaphicsl Editar | Stallupl Fants I Path |
r Main indal

O Defauklyout  Lefi [483 wids [532

" Specify layout Top: [ i IEST

* Remember layout

r~ Show Windo
[ Standard Tookar

|¥ Run & Debug Taokhar
I¥ Macros Toolbar

|¥ Project

|¥ Command Input
|¥ Dutput Lag
[¥ Status Bar
o Warishle watch

Reset |

» Preferences [x]

#Hain
o Default  Left [E Width [

~ Specify Top f Height f ik

# Remember

Windows 1

Editor Layout: o Hultiple

Hide: o Comtrol o View 4 Log I MWatch

Hice: 4 Commar el 4 Status 7 Project

Separate: 4 O

ommand 4 Control 4 Log o MWakch 4 Project

Control Panel:

Hide Tools: o Standard o RunkDebug o User

Humber of Rowsi E_Z Wertical 4

# — will take effect in the next session

Cancel | Apply | Help I

o]

oK fpply | Save

ssssss Help |

Figure 5-2: Layout Preferences Dialog

Main Window Section

Use the fields in this section to specify the default size and placement of the IDL
Development Environment’s main window. (See “Components of the IDLDE” in
Chapter 2 for descriptions of the components of the IDLDE.)

Select the Default L ayout radio button to use the IDLDE's default layout,
which depends on the size and resolution of your computer screen. If you

select this radio button, all of the IDLDE’s windows and toolbars will be
displayed in their standard locations.

IDLDE:

window should be displayed in the Top field.

Using IDL

Select the Specify Layout radio button to manually specify the layout of the
Enter the number of pixels from the left-hand edge of the screen the
IDLDE window should be displayed in the L eft field.

Enter the number of pixels from the top edge of the screen the IDLDE

Enter the width of the IDLDE window in pixelsin the Width field.

Layout Preferences
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« Enter the height of the IDLDE window in pixelsin the Height field.

Note that if you select the Default L ayout radio button after specifying values
in these fields, your values will be replaced with “-1” to indicate that the
default values will be used the next time IDL starts.

e Select the windows and toolbars to be displayed from the Show Window
section (Windows) or Windows and Control Panel sections (Matif).

Click Apply to apply your changes to the current IDLDE window without
saving the values. (This allows you to use the L ayout tab to control the
appearance of the IDLDE for the current session without making your changes
permanent.) Click OK to apply your changes and save the values; they will be
used the next time IDL starts.

Select the Remember Layout radio button and click OK to save the current
layout of the IDLDE windows for use the next time IDL starts. This optionsis
useful if you have configured the windows manually and wish to save your
changes.

Undocking IDLDE windows

Some of the elements of the IDLDE can be “undocked” from the interface and appear
as separate, free-floating windows. On Microsoft Windows systems, use the mouse to
select an element and drag it away from the main IDLDE window to undock the
element. On Motif systems, you can use the checkboxes in the Windows section to
undock elements.

The following elements can be undocked:

Command Input Line
Toolbars

Output Log

Variable Watch Window
Project Window

Show Window Section (Microsoft Windows Only)

By default, all the listed options are checked, signifying that they are all visiblein the
IDLDE main window. Click on the check boxes to show or hide the following
windows.

Layout Preferences

Command Input line;

Output Log window;

Using IDL
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Status Bar;

Variable Watch window;
Standard Toolbar;

Run & Debug Toolbar;
Macros Toolbar;

Project window

Click Apply to apply your changes to the current IDL session. (Thisisthe same as
selecting the corresponding options in the Window menu.) Select the Specify
L ayout radio button and click OK to make the current layout the default.

Windows Section (Motif Only)

Use the optionsin this section to control the appearance of the window elements of
the IDLDE.

Editor Layout — Click Multipleto display open Editor and Project windows
separately from the main IDLDE window. Note that if the M ultiple Windows
option is enabled, the choice to hide or view the Editor windows is not
available.

Hide — Select the check box for elements of the IDLDE you wish to hide
from view. By default, none of the sections are hidden.

* Control hidesthe toolbars;

¢ View hides the Project window and the Editor window;

¢ Log hides the Output Log window;

e Watch hides the Variable Watch window;

e Command hidesthe Input Command Line;

e Statushidesthe fly over status line at the base of the Main IDL window;

e Project hidesthe Project window and extends the Editor window to the
full width of the IDLDE.

Separate — Select the check box for the constituent window you want to
separate from the IDLDE Main Window. When the Separ ate action is applied,
the element is “undocked” from the interface and appears as separate, free-
floating window.

Layout Preferences
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Click Apply to apply your changes to the current IDL session. (Thisisthe same as
selecting the corresponding optionsin the Window menu.) Select the Specify L ayout
radio button and click OK to make the current layout the default.

Control Panel Section (Motif Only)
You can specify how you would like to display the various toolbars on the Control

Panel.

¢ Hide Tools — Select the check box for any of the available toolbars
(Standard, Run & Debug, and User) to hide that toolbar.

¢ Number of Rows— Enter the number of rowsto usein displaying any visible
toolbars. You can select from 1 to 3 rows.

* Vertical — Select this check box to cause the toolbars to be stacked vertically
one on top of the other rather than horizontally next to each other.

Layout Preferences Using IDL
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Graphics Preferences

103

This tab allows you to control the layout and default size of IDL Graphics windows.
You can aso control IDL’s default use of backing store and the size of the TrueType
font cache. Note that the values set here are defaults; the values can be overridden

when a graphics window is created.

Preferences

Genela\l Lapout Graphics |Ed|lor I Slarlupl Fonts | Path |
— WWindow layout

' Tile wiidth |512 Height: |354

" Cascade |V 174 ScreenSize [ Alwaps On Top

i~ * Backing store

" None [direct-draw] RETAIM =0
* System buffered RETAIN =1
" Bitmap buffersd RET&IM =2

True Type Fonl
’V Size of glyph cache (in glyphs]:

=

(+ Hardware [OpenGL)

Default object graphics renderer:
’7 " Software

Reset |

Cancel | Apply | Help |

*wiill take effect in the next session

o]

> Preferences B
Genera 1] Lagnut] Edit] Star‘tup] FDnts] Paths]

Mindaus Size:
Default Width: 40 Default Height: [BIZ

Use F 14 the soreen size

*Backing Store:
« Hone (RETAIN = &)
# gystem <RETAIN = 1)
« Piumap €RETAIN = 23

Graphics Attributes:
Size of TrueType Fort Cache (in gluphsd: [E56
Object Graphics Renderer:

# Harduare Rendering COpentL?

+ Softuare Rendering

# - will take effect in the next session

| oK Apply Save Dizmiss

Help

Figure 5-3: Graphics Preferences Dialog

Window layout / Windows Size Section

Using IDL

Specify the default width and height of IDL graphics windows in the Width and

Height fields. Alternatively, you can specify that graphics windows have a default
width and height of half the screen width and height by checking the 1/4 Screen Size

checkbox.

Platform Differences

On Windows systems, you can specify that graphics windows should be created size-
by-side, with no overlap by selecting the Tile radio button, or that they should be
created overlapping by selecting the Cascade radio button. Select the Always On
Top checkbox to ensure that graphics windows float above all other IDL windows.

Graphics Preferences
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Backing Store Section

When backing store is enabled, a copy of each Graphics window is kept in memory;
the copy is used to refresh the window when it has been covered and uncovered.
IDL’s performance may increase when no backing store is used, since the amount of
memory required to save files can affect the speed at which IDL will run. Settingsin
this section correspond to settings of the RETAIN keyword to the DEVICE
procedure; see “Backing Store” in Appendix A of the IDL Reference Guide manual
for more information.

¢ None (RETAIN = 0): Select this option to refrain from keeping a copy of the
window. In some situations, disabling backing store may lead to an increase in
IDL’s performance.

« System (RETAIN = 1): Select this option to request backing store from the
windowing system. Thisis the default.

e Bitmap / Pixmap (RETAIN = 2): Select this option to specify that IDL should
maintain the backing store using its own memory.

Note
Backing Store preference changes do not take effect until the next IDL session.

True Type Fonts Section

IDL saves TrueType fonts as a set of glyphs; each glyph represents the triangulation
data for drawing one character. The Size of TrueType Font Cache (in glyphs) field
allows you to set the number of glyphsto keep in cache memory; keeping glyphsin
memory speeds drawing of fontsin IDL graphics windows. The default number of
glyphsin cache memory is 256, roughly two TrueType font sets.

Enter the number of TrueType characters for which to save triangulation information.
Saving the triangulation information for TrueType characters means that IDL will not
have to calculate the polygons to draw the next time a character of the same font and
sizeisrendered. Larger valueswill use more memory but can increase drawing speed
if multiple fonts are used. The default is 256.

Default object graphics renderer / Graphics Attributes Section

IDL supports two methods of rendering object graphics: via a hardware graphics
accelerator or via a software rendering package. Select Har dwar e rendering if your
system has OpenGL graphics accelerator hardware. Select Softwar e rendering
otherwise.

Graphics Preferences Using IDL



Chapter 5: Setting IDL Preferences 105

See “Hardware vs. Software Rendering” in Chapter 34 for information about the
differences between the two rendering systems.

Using IDL Graphics Preferences
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Editor Preferences

Thistab allows you to specify settings for the built-in IDL Editor and control the way
IDL compilesfilesloaded in editor windows. On Microsoft Windows systems, this
tab a'so alows you to specify syntax-highlighting and other editor features.

Preferences » Preferences [ %]
General | Layout | Graphics  Editor |5t=""UD| Fonts | Path | ceneral] Layout] Gr‘aphics] St,art,up] Fonts] Paths]

[v Enable colored spntax |¥ Enable Open on debug
|¥ Backup on save
r— Compiling
{+ &sk to save changes before compiling
" Automatically save changes before compiling
(" Compile from memary [dan't save befare compiling)

F Hake hackup copy of source file

Conpilingi

4 fsk to save changes hefore compiling

+ Aubomatically save changes hefore compiling

— Tak
i ff s ot G e |—4 « Compile from memory ¢don’t save before compiling)
(% Use tabs " Use spaces

I Convert tats to spaces on save

r— Caolar
«| Foreground. Background:

User Functions I - ,l
Spstem Procedures - l:l
System Functions LI
Reset |
# — will take effect in the next session
ak, I Cancel | Apply | Help | |

| K | Apply | save | Diznizs | Help |

Figure 5-4: Editor Preferences Dialog

Backup on Save

Select the Backup on Save/ M ake backup copy of sour ce file check box to cause
IDL to create a backup of the original file when saving afilein an IDL editor
window.

Compiling Section

Select the Ask to save changes before compiling radio button if you would like to
save changes when you compile aprogram in an IDL editor window. Thisisthe
default.

Select the Automatically save changes before compiling radio button if you do not
want to be prompted each time you compile, but do want to save the changes.

Select the Compile from memory (don’t save before compile) radio button if you
do not want to save files before compiling them.

Editor Preferences Using IDL



Chapter 5: Setting IDL Preferences 107

Note

You can override your default selection by selecting the appropriate menu item
from the Run menu.

Microsoft Windows Editor Configuration

On Microsoft Windows systems, you can choose to use syntax highlighting in IDL
editor windows. If syntax highlighting isturned on, IDL statements are displayed in
different colors. Select the Enable colored syntax checkbox to enable syntax
highlighting.

If you want IDL to open the source file for a program that generates an error in an
IDL editor window, select the Enable Open on debug checkbox.

Tabs Section

You can specify the width of the white space to be used when you press the TAB key
inan IDL editor window. Enter anumber in the Number of spacesto indent for
each tab field to specify the width of the indent to be used.

If you want the IDL editor to insert atab character (ASCII 9) when you pressthe TAB
key, select the Use tabs radio button. If you want IDL to insert the specified number

of space characters (ASCII 32) when you press the TAB key, select the Use spaces
radio button.

If you have selected the Use spaces radio button, you have the option to convert tab
characters to spaces when the file is saved by selecting the Convert tabsto spaces
on save checkbox.

Colors Section

Use this section to select the colors that will be used in the IDL editor when syntax
highlighting is enabled. To set colors, select atype of IDL statement from the

scrolling listbox at |eft, then select the foreground and background colorsfor that type
of statement.

Using IDL Editor Preferences
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Startup Preferences

This tab allows you to specify the location of the main IDL directory, the default
working directory, and any startup file to be run.

Genelall La_l,lnutl Graph\csl Editor ~ Startup Iants I Path | T 1] Lagout] Gr-aphics] Edit] For’\ts] F‘aths]

DL Main directan:
CARSIMDLET Browse.
Working Directony:
|CARSIIDLET Browse...

Startup File:
Startup fils:
| Erowse... wSelect Startup File,,, |

4 ¥Don“t Use Startup File
Reset
- will take effect in th t

Ok I Cancel | Apply | Help |

‘ o | apply | save | Dismiss | Help

Figure 5-5: Startup Preferences Dialog

IDL Main Directory

Use thisfield to select the location of the main IDL directory. The default is the
location you specified when you installed IDL. There is no reason to change this
entry. The location of the home IDL directory is shown primarily for informational
puUrposes.

Working Directory

Thisfield alows you to set the initial working directory for future IDL sessions. The
General Preferences tab contains a* Change Directory on Open” option, which also
affects the working directory.

Startup Preferences Using IDL
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Startup file

Use thisfield to specify the name of an IDL batch file to be executed automatically
each time IDL isrun. See “Startup Files” on page 30 for additional details.

On Matif platforms, you can disable the use of the startup file by selecting the Don’t
Use Startup File checkbox.

Using IDL Startup Preferences
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Font Preferences

This tab allows you to specify fonts to be used in various sections of the IDLDE

interface.

Preferences

Gieneral | Layout | Graphics | Editor | Statup Fonts |F'alh | Genera 1] Laye t] Graphics] Edlt] Star‘tup] Paths]
Window: Font name: -
Default... I_;Bx15
Caurier
Command [nput
Output Log B Century Schoolbook | Henubar. . . I.EBx:ls
B Comic Sans M5 =
& Courier =l Control... I ot
Shyle: Sizer .
Sample Edit... |_;9><15
IF\egu\ar I1D
Log. .. 915
IEuId |12 vl °g—| |-
(Bl o I Ty
Iv Use Default Fonts
Reset |
will take effect in thw t
aK I Cancel | Apply | Help |
| oK | BRRlY 5 Tizmiss | Help |

Figure 5-6: Font Preferences Dialog

Microsoft Windows

Under Microsoft Windows, IDL uses a standard Windows font-selection dialog. You
can select different fonts for IDL Editor windows, the Command Input Line, and the
Output Log. Click on one of these areas in the Window list, then select the font,

style, and size using the appropriate lists. Click Use Default Fonts to change to the
IDL default font selections for al three areas.

UNIX

This tab allows you to control which fonts are to be used for the main IDL window.
Click on any of the following buttons to specify the relevant font:

e Default — dialog boxes

* Menubar — menuitems

¢ Control — the Control Panel
¢ Edit — editor windows

Font Preferences Using IDL



Chapter 5: Setting IDL Preferences 111

e Log— the Output Log

e« Command — the Command Input Line

Selecting a Font

Clicking any of the buttons on the Fonts tab of the Preferences dialog brings up the
Select Font dialog. This dialog allows you to select fonts from the X Windows
Server font database, based on the attributes Foundry, Family, Weight, Sant,
SetWidth, and Sze. Using thisdialog is similar to using the xf ont sel X Window
utility. See your X Window system font documentation for additional details. Once
you have selected afont, click OK to accept your selection or Cancel to abandon it.

> Select Font | ]

20 names match

Foundry : adobe — Family : helvetica_ll

Weight @ medium — | Slant g limr |

SetWidth: normal — | Size e |
*1234567890-=qwertyUiop(]: Al
asdfghjkl;'zxcvbnm,./ J
~l@EEsLE () +OWERTYUIOPS i
I~ I
Selection

IE—adobe—he1vetiCa—medium—r“—m:nﬂma1—*—*—140—*—*—*—*—*—*

oK | Eancell Help |

Figure 5-7: Motif Select Font Dialog.
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Path Preferences

This tab allows you to control where IDL looks for procedures and functions. The
path elements specified in the Search Path / IDL Files Search Path are used to set
the IPATH system variable when the IDLDE starts.

General | Lapout | Graphics | Editor | Statup| Fors  Path | Genera, 1] Lagout] Graphlcs] Edlt] Startup] Fomts] Pat,hs]
Search path IIL Files Search Path ¢x means search subdirectories):
[AxIDL_DEFALLT> 3 W <IDL_DEFALLT: i
El
3

AI ll Trsert, | [ Tnsert Standard Libraries REmDvEI Expand

A preceding check means 'search subditectories, F Ensble Path Cache

Iv Enable Path Cache Reset |
akK I Cancel Apply | Help |

Insert I InsellStandardLiblariesl Hamuvel Expand |

# — will take effect in the next session

| o | Apply save | Dismizs Help |

Figure 5-8: Path Preferences Dialog

Note
If you have set the environment variable IDL_PATH, IDL will set the |PATH
system variable based the contents of the IDL_PATH environment variable at
startup, overriding any settings made in this dialog. After IDL has started, however,
you can modify the current value of the !PATH system variable using this dial og.
See “1PATH” in the IDL Reference Guide manual for additional details on how
IPATH is set.

Search Path / IDL Files Search Path

The IDLDE Path Preferences dial og uses the same mechanism to expand the
elements of the Search Path field asis used by the EXPAND_PATH function. By
default, thisfield is populated with asingle entry: <I DL_DEFAULT>, indicating that
the default IDL path will be used. If the IDL_PATH environment variable is not set,
when the IDLDE starts up, it will expand this token into the default value of the
IPATH system variable. See “ The Path Definition String” under “EXPAND_PATH”

Path Preferences Using IDL
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in the IDL Reference Guide manual for complete details on how thistokenis
expanded.

If the box to the left of a path element is checked, all directories below the listed
directory that contain at least one. pr o or . sav filewill beincluded in !PATH. (This
mechanism is analogous to the use of a“+” symbol in an EXPAND_PATH path
definition string.)

Note
If the <I DL_DEFAULT> entry is present, the box to itsleft is both checked and
greyed out (Windows) or completely blacked out (Motif), indicating that the token
will always be expanded.

You can modify the value of the 'PATH system variable in the following ways using
thisdialog:

¢ Changetheorder of the path elements — using the up- and down-arrows,
you can reorder the path elements. When searching the directoriesin the
I'PATH system variable for files, IDL will use the first matching file it finds. If
you have multiple files with the same name in different directories within
IPATH, you may need to adjust the order in which the directories are scanned.

¢ Insert...— To add a path to the Search Path list, click Insert... to display the
Select Directory dialog. The new path isinserted before the first selected path.
If none of the paths are selected, the new path is appended to the end of thelist.

« |nsert Standard Libraries— Click Insert Standard Librariesto insert the
<| DL_DEFAULT> path element into the list.

* Remove — Click on Remove to delete the selected path.

e Expand — Click on Expand to include the individual subdirectories of the
selected path element in the Sear ch Path list. When you click Expand, the
checkmark isremoved from the original path element, since the subdirectories
are now explicitly included in the path search list.

See “Running IDL Programs’ in Chapter 9 for more information on how !PATH is
used by IDL when compiling and running programs.

Enable Path Cache

Select Enable Path Cache to enable IDL's path caching mechanism. Path caching is
enabled by default, and in almost all cases should be left enabled. See
“PATH_CACHE” in the IDL Reference Guide manual for more information about
IDL’s path cache.

Using IDL Path Preferences
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Working With Macros

This chapter discusses the following topics:

What areMacros? ................... 116 Creating WindowsMacros ............ 121
Usingthe IDL Macro Toolbar .......... 117 Command Stream Substitutions . .. ..... 123
CreatingUNIX Macros . .............. 118 Building IDL Example Macros ........ 124
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What are Macros?

A macro alows you to execute commonly-used I DL tasks with the press of a mouse
button or through a single keystroke ("hot key") combination. In IDL you can create
your very own macros using:

e routines

e procedures

¢ statements

» command stream substitutions

For example you may customize and extend the functionality of the IDL
Development Environment (such as writing a procedural macro to change IDL's
working directory, which we will see later in this section).

What are Macros? Using IDL
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Using the IDL Macro Toolbar

IDL offers several existing macro options on its Macro Toolbar. These macros allow
you quick access to commonly used IDL functionality such as printing a variable,
importing various file types, and running the IDL Demos.

Import Image File
Print Variable | Import Binary File

|/
;I E fﬁ% qﬂﬂ pF ﬁ<—RunDemo

/ot N

Help on Variable Import ASCII File Import HDF File

Figure 6-1: The IDLDE’s Macro Toolbar

Using IDL Using the IDL Macro Toolbar
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Creating UNIX Macros

You can modify the contents of the M acros menu and macros tool bar, either using
the Edit Macros dialog (displayed by selecting Edit... from the M acr os menu) or by
manually editing the user resource (. i dl de) file.

Using the Edit Macros Dialog

The Edit Macros dialog allows you to add, remove, or modify macros that appear
either in the Macros menu or the M acr os tool bar.

¢ Edit Macros
i1 Aclcl s
Remove
import_image
import_ascii A
import_binary * 4 ¥

Macro Attributes:

Hame: I?primtvar

R I:F'r'int Yar

Bltmap: Ijidl,pr‘intvar‘

Stotls bon fexE. I:Primt Selected Variable.

Tip fext: I:Fr'int Yariable.

IDL Command : I)jrimt,%S

1 Menu I Toolbar

aK | Apply Dismiss Help

Figure 6-2: The Edit Macros Dialog.

To add a new macro, do the following:

1. Enter anamefor your macro in the Name field. The Name appearsonly in the
Edit Macros dialog.

2. Enter alabel for your macro in the Label field. The label will be used in the
Macros menu (if selected).

3. Enter the name of the bitmap (. xbmor . xpm) file associated with the macro in
the Bitmayp field. The bitmap will be used on the Macros toolbar (if selected).
See “Bitmaps for Control Panel Buttons®” on page 119 for details.

Creating UNIX Macros Using IDL
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4.

0.

Enter text to be displayed on the IDLDE status bar in the Status bar text field.

Enter text to be displayed as atooltip when the mouse cursor is positioned over
the toolbar button in the Tip text field.

Enter the IDL command to be executed in the IDL Command field. See
“Command Stream Substitutions” on page 123 for information on the types of
dynamic information that can be included in the command.

In addition to IDL-language commands, you can attach IDL Motif Action
Routines to amacro. See “Action Routines’ on page 153 for details.

Select the M enu checkbox if you want the macro to appear on the M acros
menul.

Select the Toolbar checkbox if you want the macro to appear on the Macros
toolbar.

Click Add to add the new macro, then click OK.

To Remove an existing macro, select it from thelist and click Remove. To rearrange
macrosin the list, use the up- and down-arrow buttons.

Bitmaps for Control Panel Buttons

Using IDL

It is recommended that bitmaps for control panel buttons:

1

Note

Bein either XBM (X 11 bitmap file) or XPM (X 11 system pixmap file) format,
with the file extension . xbmor . xpm

Supply the full path name to the bitmap file. Alternatively, if the bitmap is
located in one of the following directories, you can supply only the basefile
name:

e $IDL_DI R resource/ X11/1i b/ app_defaul ts

e $IDL_DIR resource/ X11/1i b/ app_defaul t s/ bi t maps
$HOVE

*  $HOVE/ bi t maps

The above directories show the default search path for a bitmap file if nothing other
than theroot file name is specified in the .idldefile.

Creating UNIX Macros
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Manually Editing the Resource File

Although thereislittle advantage in doing so, you can also modify the M acros menu
or toolbar by manually editing either your own local IDL resource file or the system-
wide resourcefile. For details, see “Moadifying the Control Panel” on page 150.

Creating UNIX Macros Using IDL
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Creating Windows Macros

You can modify the contents of the M acros menu and macros toolbar using the Edit
Macros dialog (displayed by selecting Edit... from the M acr os menu). The Edit

M acros dialog alows you to add, remove, or modify macros that appear either in the
Macros menu or the M acr os tool bar.

Edit Macros [ %]
; Add...
H
Importimage Bemove |
Importdscii —
ImportBinary
ImportHDF M
Demo Move Down |

IDL command:

print, s

Accelerator
Menu item name: I&F'rint War

™ Crl
Toolbar bitrnap file: IE:\HSI\IDL54\res &b Kew I_
Tacltip text: IF'rint Yariable I stift

Status bar test:
Print Selected Y ariable.

Ok I Lancel |

Figure 6-3: The Edit Macros Dialog.

To add a new macro, do the following:

1. Click Add and enter aname for your new macro. The name you specify
appears only in the Edit Macros dialog.

2. Enter the IDL command to be executed in the IDL Command field. See
“Command Stream Substitutions’ on page 123 for information on the types of
dynamic information that can be included in the command.

3. If you want your macro to be included in the M acros menu, enter alabel for
your macro in the Menu Item Name field.

4. If you want your macro to beincluded in the Macrostoolbar, enter the full path
name of the bitmap button file in the Toolbar bitmap file field. Bitmaps used
as macro buttonsin IDL must be 16 by 16 pixel . brp files. IDL's default

Using IDL

Creating Windows Macros
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bitmaps are stored inther esour ces/ bi t maps subdirectory of the IDL
distribution.

5. Enter text to be displayed as atooltip when the mouse cursor is positioned over
the toolbar button in the Tooltip text field. Thisvalueisignored if no bitmap
fileis specified.

6. Enter text to be displayed on the IDLDE status bar in the Status bar text field.

7. Optionaly, inthe Accelerator field, enter a keystroke shortcut combination
for your new macro. Note that you can create a macro that is available only by
pressing the keystroke combination if you supply neither alabel for the
M acros menu nor a bitmap for the Macros tool bar.

To Remove an existing macro, select it from the list and click Remove. To rearrange
macrosin the list, use the up- and down-arrow buttons.

Click OK to accept your changes or Cancel to abandon them.

Creating Windows Macros Using IDL
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Command Stream Substitutions

You can use command stream (%) substitutions as shortcuts to incorporate certain
types of information into the IDL command for your macro.

Command
Stream Result
Substitution

%F The filename associated with the currently active editor
window.

%P The full path filename associated with the currently active
editor window.

%N The base name of the filename without its path or suffix.

%B The base name of the filename without its path, but with its
suffix.

%S The currently selected text.

%L The line number with the current insertion point.

%% Insertsthe “ %" character.

Table 6-1: Listing of Useful Command Stream Substitutions

Note

When creating a new macro, you may store the macro in the folder (directory)
which IDL has aready provided for the existing IDLDE macros. This folder exists
inthel i b\ macr os directory of your installation directory. If you wish to create a
unique folder for the storage of only macros which you have created you may do so.

Using IDL

Command Stream Substitutions
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Building IDL Example Macros

Below are two examples that illustrate how amacro is created in IDL. The first
example below isa UNIX-only example; the second example will work on either
Microsoft Windows or UNIX.

Creating a Macro to Call a Text Editor in IDL for UNIX

On UNIX platforms, you can create amacro to open afilethat is currently openinthe
IDL Editor in another editor, such asemacs or vi . Use the following procedure to
create the macro:

1. Select Macros — Edit menu to bring up the Edit M acr os dialog box.
2. Complete the following fields in the Edit M acr os dial og:

e Enter “Edit in emacs’ in the Name field.

* Enter “emacs’ in the Label field.

* LeavetheBitmap field blank. This macro will appear only in the M acros
menul.

¢ Leavethe Statusbar text field blank. This value is used only when a
toolbar button is present.

¢ LeavetheTip text field blank. Thisvaueis used only when atoolbar
button is present.

e Enter thefollowing inthe IDL command field (notice that we are using
the %L and %P command stream substitutions):

SPAWN, 'emacs +%. %P &

¢ Select the M enu checkbox to specify whether the macro will appear in the
M acros menu.

3. Create the new macro by clicking the Add button. The new emacs macrois
added to the M acr os menu.

To use this new macro, open the desired file in the IDL editor, then select emacs
from the M acr os menu.

To add amacro for editing in vi, repeat the above steps, but enter the following in the
IDL command field:

SPAWN, 'xterm-e vi +% %P &

Building IDL Example Macros Using IDL
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Note
The IDLDE always checks to determine whether the current file has been externally
modified before using it. If afile was modified with an external editor, IDLDE
notifies you, and asks you to reload the file before using it. You can also use the
Revert to Saved option from the File menu to reload the file.

Change Working Directory Macro

The following macro will select and change your current working directory. The
steps bel ow describe the fields of the Macros dialog on a Microsoft Windows system,
but the macro will work equally well on a UNIX system.

First we will createa. pr o filein IDL which will display a platform-specific
directory-selection dialog.

1. FromthelDLDE, open anew IDL Editor window by selecting File > New —
Editor.

2. Type (or copy) the following lines of code into the new Editor window to form
aprogram:
PRO cd_t est
dir = DI ALOG Pl CKFI LE(/ DI RECTORY)
IF (dir) THEN BEG N
PRINT, 'Changing to: ', dir
CD, dir
ENDI F
END

3. Savethefileascd_t est. proinadirectory included in IDL’s path. (Thefile
must bein IDL’s path so that IDL will find it automatically when the
command cd_test is executed by the macro we will create.)

4. Select Macros — Edit menu to bring up the Edit Macros dialog box.

Click Add to create a new macro. Enter “Change Directories’ as the macro
name.

Using IDL Building IDL Example Macros
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6. Complete the following fields in the Edit Macros dial og:
e Enter “cd test” inthe DL command field.
e Enter “Change Directories’ in the Menu item name field.

¢ Leavethe Toolbar bitmap file field blank. This macro will appear only in
the M acr os menu.

* Leavethe Tooltip text field blank. This valueis used only when a toolbar
button is present.

« Leavethe Statusbar text field blank. Thisvalue is used only when a
toolbar button is present.

To use the new macro, select “ Change Directories’ from the M acros menu.

Building IDL Example Macros Using IDL
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Printing In IDL

The following topics are covered in this chapter:

Overview .........coviiiiinnannnn. 128 IDL Printer SetupinWindows ......... 130
Printing Graphics . ................... 129 IDL Printer Setupin UNIX or Mac OS X 131
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Overview

IDL allows you two ways to print:
*  Printing graphics from the IDL language.
¢ Printing IDL source code from the File menu of the IDLDE.

While these sources are fundamentally different, the methods used to specify and
configure a print device according to your operating system are the same. These
topics are covered in the following sections.

Overview Using IDL
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Printing Graphics

Beginning with IDL version 5.0, IDL interacts with a system-level printer manager to
allow printing of both IDL Direct Graphics and IDL Object Graphics. On Windows
platforms, IDL uses the operating system’s built-in printing facilities; on UNIX
platforms, IDL uses the Xprinter print manager from Bristol Technology.

Usethe DIALOG_PRINTERSETUP and DIALOG_PRINTJOB functions to
configure your system printer and control individual print jobs from within IDL.

Printing IDL Direct Graphics

To print IDL Direct Graphics, you must first use the SET_PLOT procedure to make
PRINTER your current device. Issue IDL commands as hormal to create the graphics
you wish to print, then use the CLOSE_DOCUMENT keyword to DEVICE to
actually initiate the print job and print something from your printer. You can also
create multiple pages before closing the document as well as being able to usetile
graphics with the 'PMULTI system command. See “IDL Graphics Devices’ in
Appendix A of the IDL Reference Guide manual for details.

Printing IDL Object Graphics

To print IDL Object Graphics, you must create a printer object to use as adestination
for your Draw operations. You can also print multiple documents with the
IDLgrPrinter object. See “Printer Objects’ on page 687 for information about printer
objects and their use. Also see “Bitmap and Vector Graphic Output” on page 695 for
acomplete discussion of when to output to bitmap or vector graphics based on picture
content.

Using IDL Printing Graphics
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IDL Printer Setup in Windows

Setting up aprinter in IDL for Windows uses the common Windows Printer Setup
dialog. For more information on setting up a Printer on Windows, see your Windows
operating system documentation or support.

Print HE

— Prirter

Mame: IKodak EktaPluz 7016 j Properties |

Status: Feady

Type: Kodak EktaPlus 7016
Wwhere:  COM4:

Comment:

— Print range Copie:

o Mumber of copies: |1 3:
) Fages [rom:l !U:l—
£ Selection Ijl ™ Collate

Help |

Cancel |

Figure 7-1: Common Printer Setup Dialog in Windows

IDL Printer Setup in Windows Using IDL
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IDL Printer Setup in UNIX or Mac OS X

IDL for UNIX uses the Xprinter print technology from Bristol Technology to create

and output information to awide variety of printers. This section describes the
Xprinter setup dialogs.

The Xprinter Setup Dialog

The Xprinter Setup dialog allows you to select model-specific printer options such as
paper trays, paper size, page orientation, and the UNIX print spooler command.
Printer options are saved in the $SHOVE/ . Xpri nt er Def aul t s file. Once configured,
the desired information is saved to the file system and used in future IDL sessions.

¢ Prinker Setup

Output Format: | «w Printer Specific “* Generic (File Onlu) About. ..
File MHame: ‘Exnrinter.eps EPSF
Orientation: q
Scale :|1.00
- Portrait
W Landscape Copies: [31
Apply | Save | Reset | Cancel | Optioms. .. | Install...

Figure 7-2: The Printer Setup Dialog
Printer Setup Dialog Buttons

The action area of the Printer Setup dialog contains six buttons:

Button Description

OK Writes current configuration information to your default
printer information file SHOVE/ . Xpri nt er Def aul t s. This
button also dismisses the dialog.

Table 7-1: Printer Setup Dialog Buttons

Using IDL IDL Printer Setup in UNIX or Mac OS X
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Button Description
Save Writes current configuration information to your default
printer information file SHOVE/ . Xpri nt er Def aul t s.
Reset Rel oads default configuration from
$HOVE/ . XprinterDefaul ts.
Cancel Closes dialog and cancels all configuration changes.
Options Displaysthe options dial og box that lets you select an alternate

printer setup. This button is disabled if output is configured to
be sent to afile instead of a printer.

Install Displays the installation dialog box that allows you to add or
remove printer devices and printer ports from the
$HOVE/ . Xprint er Def aul ts file.

Table 7-1: Printer Setup Dialog Buttons (Continued)
Configuring Printer Setup Options

Specify the following options on theinitial Printer Setup dialog:

Option Description

Output Format: | Specify whether to send output to afile or a printer. If you
choose Printer Specific, you can send output to any printer
type/port combination configured in your

$HOVE/ . Xpri nt er Def aul t s file. If the port isFILE:,
Xprinter creates an output file for the specified printer type. If
you choose Generic (File Only), print output is sent to an
Encapsulated PostScript or generic PCL file.

Printer: Thisfield appears only if you select Output Format: Printer
Specific. It specifies the name of the default printer type/port
to which to send print output. Click the Options button to
specify adifferent printer type/port combination.

Table 7-2: Specifying Printer Setup Options

IDL Printer Setup in UNIX or Mac OS X Using IDL
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Option Description

File Name: Thisfield appears only if you choose Output Format: Generic
(File Only). Type the name of the print file you wish to create.
To pipe print output to acommand, enter a! character asthe
first character and then specify the command to which to send
output. For example, to send output to the Ip command, enter
the following:
'p

EPSF Thisfield only appearsif you select Output Format: File.

PCL 4 Click this button to display alist of output file types and select
the desired type. Available types are EPSF (Encapsul ated

PCL5 PostScript), PCL4, and PCL5.

Orientation Specify portrait or landscape.

Scale To increase the size of the output, specify avalue greater than
1.00. To reduce the size, specify avalue less than 1.00. For
example, avalue of 2.00 would double the size of the output; a
value of 0.50 would reduce it by half.

Copies Specify the number of copiesto print.

Table 7-2: Specifying Printer Setup Options (Continued)

To set additional options, such as selecting a different printer or changing the page
size, click the Options button. The Options dialog appears.

The Options dialog is only available when sending output to a printer.

¢ Options [ %]
Frinter Mame:|HP LaserJet IV PCL Cartridge on FILE: id
Resolution: |300 Ld
Page Size: Letter id
Faper tray: |Eassette |V

Ol | Cancel |

Using IDL

Figure 7-3: The Options Dialog

IDL Printer Setup in UNIX or Mac OS X
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Use this dialog to set the Printer Setup options:

Option Description

Printer Name Usethisfield to select the current printer. Click the down
arrow to display alist of configured printers.

Resolution Specify printer resolution with thisfield. Values vary
depending on printer.

Page Size Specify paper size with thisfield. Values vary depending on
printer.

Paper tray Specify paper tray with thisfield. Values vary depending on
printer.

Duplex Specify duplex options (if the selected printer supports duplex

printing). Valid values include None (no duplex printing),
Duplex Tumble (flips over the short edge), and Duplex No
Tumble (flips over the long edge). If the selected printer does
not support duplexing, thisfield is disabled.

Table 7-3: The Printer Setup Options
Adding a New Printer to the List of Printer Choices

To add a new printer to your list of available printers:
« Defineaport, which isan aiasfor the print command.

¢ Associate the port with the printer’s PPD file.
Defining a New Port

To define anew port using the Printer Setup dialog:

IDL Printer Setup in UNIX or Mac OS X Using IDL
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« Display the Ports dialog. From the Printer Setup dialog, select I nstall, Add
Printer, and Define New Port.

Forts

local=1p -t$XPDOCHAME

Edit Port:

ﬁdd—Replace| Ratagnse Spooler Dismiss Cancel

Figure 7-4: Defining a New Port

Type the port definition in the Edit Port edit box. Port definitions have the following
format:

port=print_comand

The print_command is the command for sending output to the printer port. If you
were to have two printers named ORION and SIRIUS for example, the definitions
would appear as follows:

ORI ON=rsh bandit "lIp -d ps”

SI Rl US=rsh bandit "Ip -d ps -T pcl5”
Both printers here are connected to the system bandit, so the print command is a
remote shell command executed on bandit. ORION is a PostScript printer, so the
command| p -d ps isexecuted on bandit to print to ORION. SIRIUS thoughisa
PCL5 printer, so the print command executed on bandit to print to SIRIUSislp -d
ps -T pcl5.

* Click Add/Replace and the new port is now included in the list of current port
definitions.

¢ Repeat the above step for each printer to which you wish to send output.

Using IDL IDL Printer Setup in UNIX or Mac OS X
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Note
To create aprinter port for each available queue on hp700 systems, click the

Spooler button on the Ports dialog. This command creates a default printer port for
each available printer queue returned by the | pst at -acommand.

Modifying an Existing Port
In order to modify an existing port using the Printer Setup dialog:

« Display the Ports dialog. From the Printer Setup dialog, click Install, Add
Printer, and Define New Port.

e Select the port you wish to modify and edit the port information in the Edit
Port edit box.

e Click Add/Replace. The modified port is now included in the list of current
port definitions.

Matching a Printer Device to a Port
In order to match a printer device to a port using the Printer Setup dialog:

e Display the Add Printer dialog. From the Printer Setup dialog, click Install
and Add Printer.

¢ InthePrinter Devicesfield, select the description that matches the printer you
aretoinstall. If no description matches this printer, contact your printer vendor
for a printer description (PPD) file.

IDL Printer Setup in UNIX or Mac OS X Using IDL
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e Select the desired port in the Current Port Definitions list box and click Add
Selected. The new printer is now included in the list of currently installed

printers.
Printer Devices Current FPort Definitions
.ﬁF:S:PE PIP with APS-B=108 : ﬁ local=1lp =t3XPODCHAME
APS-FS PIP with APS-6-80 FILE:=

APS-FS PIF with LZR 1200

APS=FS PIP with LZR 2600

AST Turbolaser-PS

Adobe LaserJet IT Cartridge

Agfa Matrix ChromaScript

Agfa TabScript CS00 FostScript Printer
fgfa-Compugraphic S9400F

Apple LaserWriter ]

fild Selected Define Mew Port... Dismiss

Figure 7-5: Adding a Printer

Removing an Installed Printer
In order to remove a printer device/port combination using the Printer Setup dialog:

« Display the Printer Installation dialog. From the Printer Setup dialog, click
Install.

« IntheCurrently Installed Printerslist box, select the printer you wish to
remove and click on Remove Selected.

Manually Modifying Default Printer Setup Values

Xprinter retrieves default printer setup information from the file

. Xprint er Def aul t s inyour home directory. If thisfile does not exist, Xprinter
reads the information from the file $XPHOVE/ xpri nt er/ Xpri nt er Def aul t s or
$XPPATH Xpri nt er Def aul t s.

Note
For IDL, $XPATHissetto $I DL_DI R/ resour ce/ xprinter.

The Xprinter Printer Setup dialog writes modifications to the default information in
$HOME/ . Xpri nt er Def aul t s. However, it never modifies the default information
in the file $XPHOVE/ Xpri nt er Def aul t s or $XPPATH Xpr i nt er Def aul ts. If
thefile SHOVE/ . Xpri nt er Def aul t s does not already exist, the Xprinter Printer
Setup dialog createsiit.

Using IDL IDL Printer Setup in UNIX or Mac OS X
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Although the most common way to modify the default Printer Setup is using the
Printer Setup dialog, which updates $HOVE/ . Xpri nt er Def aul t s automatically,
you may also edit this file with any text editor and make changes directly.

You may also set up the SHOVE/ . Xpr i nt er Def aul t s file to do the following:
» Define printer ports.
e Match printer types to defined ports.
e Specify the default printer.
e Specify printer-specific options.
Defining a Port

A printer port isan alias for the print command. It is defined in the [ports] section of
$HOVE/ . Xpdf aul t s and appears as part of the Printer Name in the Printer Setup
dialog. For instance, thefollowing isthefirst Printer Name in the Printer Setup dialog
before you make any changes to $HOVE/ . Xpri nt er Def aul t s:

Appl eLaserWiter v23.0 PostScript on FILE:

For this Printer Name, FILE: isthe port name. To send output to a printer instead of a
file, you first must define a port for each printer to which you wish to direct outpuit.
Port entries in the [ports] section have this format:

port =print _command

The print_command is the command for sending output to the printer port. For
instance, if you have two printers (ORION and SIRIUS), your [ports] section may
appear asfollows:

[ ports]
ORI ON=rsh bandit "lIp -d ps”
SI Rl US=rsh bandit "Ip -d ps -T pcl5”

In the above, both printers are connected to the system bandit, so the print command
is aremote shell command executed on bandit. ORION is a PostScript printer, so the
command| p -d ps isexecuted on bandit to print to ORION. SIRIUS, though, isa
PCL5 printer, and thus the print command executed on bandit to print to SIRIUS is
Ip -d ps -T pcl5.

If aprinter is connected to your local system, you will need to add an entry for that
printer aswell. For the local printer, your entry should be like the following:

[ ports]

ORI ON=rsh bandit "lIp -d ps”
SIRIUS=rsh bandit "lIp -d ps -T pcl 15"
LOCAL=lp -d ps

IDL Printer Setup in UNIX or Mac OS X Using IDL
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Your printer port can be any name you choose except FILE:, which isthe only
reserved port name. It causes X printer to create a print file formatted specifically for
the specified printer type.

An entry must be created in the [ports] section for every printer to which you wish to
be able to print.

Matching a Printer Type to a Defined Port

After you have defined a port for each printer, you must tell Xprinter what type of
printer is associated with each port. List device typesin the [devices] section of the
. Xpri nt er Def aul t s file. Each entry in the [devices] section has the following
format:

alias=PPD file driver, port
Note

There must be a space between the PPD _file and driver and a comma between the
driver and the port. The following table describes each part of this entry.

Field Description

dias The alias is a descriptive name used to identify the printer. It
can be anything you choose. The alias is the name which
appears in the Printer Setup dialog (such asHP Laser Jet
Il Sl PostScript).

PPD _file The PPD_fileisthe name of the printer description (PPD) file
used by the printer, without a. PPD extension. Search in the
directory $XPHOME/ xpri nt er / ppds/ to find the PPD file
for your printer.

driver The driver isthe type of driver your printer uses. Value values
are Post Scri pt, PCL4, and PCL5.

port The port isthe printer port aslisted in the [ports] section of the
. Xpri nt er Def aul t s file (ORION, SIRIUS, and LOCAL in
the example [ports] section).

Table 7-4: Associating a Printer with a Port

Using IDL IDL Printer Setup in UNIX or Mac OS X
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Here's an example configuring three printers:

Port Printer Type Output Type
ORION HP LaserJet 111Si PostScript v52.3 PostScript
SIRIUS HP LaserJet 4M PCL Cartridge PCL
LOCAL QMS-PS 2200 v52.3 PostScript

Table 7-5: Example Configuration

First, be sure to choose an alias for each printer. In order to make it simpler to
identify the printer from the Printer Setup dialog you wish to use, you may use the
following aliases:

HP LaserJet PS

HP LasterJet PCL

Qs PS
It isimportant to note that if you utilize the Printer Setup dial og to associate ports and
PPD files, you cannot specify a printer alias. You must instead choose an alias from
the predefined listing that appears in the Printer Devices list box in the Add Printer
dialog. The corresponding PPD file is already associated with the printer aliasesin
thislist box.

Now, identify the PPD file associated with each of these printers.
Thus the [devices] section of the . Xpri nt er Def aul t s file would be as follows:

[ devi ces]

HP LaserJet PS=HP3SI 523 Post Scri pt, ORI ON
HP LaserJet PCL=HP4AM PCL, SI Rl US

QVB PS=@200523 Post Scri pt, LOCAL

After these entries have been added to your . Xpri nt er Def aul t s file, thefollowing
printer choices are available from the Printer Setup dialog:
HP LaserJet PS on ORI ON

HP LaserJet PCL on SIRIUS
QWS PS on LOCAL

Specifying a Default Printer

After you have configured all available printers, you may select one of them as the
default printer. To make a specific printer the default printer on the Printer Setup
dialog, add an entry (in the following format) to the [windows] section of the

. Xpri nt er Def aul t s file:

IDL Printer Setup in UNIX or Mac OS X Using IDL
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[ Wi ndows]
devi ce=PPD fil e, driver, port

Simply provide the same information that you used in the [devices] section. Only the
format of the entry is different; there is acomma between the PPD_file and the driver
instead of a space.

For example, suppose you wish the default printer to be the printer at port ORION.
The [windows] section would appear as follows:

[ wi ndows]

devi ce=HP3SI 523, Post Scri pt, ORI ON

[ ports]

ORI ON=rsh bandit "lIp -d ps”

SI R US=rsh bandit "Ip -d ps -T pcl5”
LOCAL=l p -d ps

[ devi ces]

HP LaserJet PS=HP3SI 523 Post Scri pt, ORI ON
HP LaserJet PCL=HPAM PCL, SI RI US

QVE PS=@200523 Post Scri pt, LOCAL

Inyour default . Xpri nt er Def aul t s file, the [windows] entry appears:

[ Wi ndows]
devi ce=NULL, Post Scri pt, FI LE

Since no PPD fileislisted (NULL), the default on the Printer Setup dialog is to print
generic PostScript to afile. You may specify the filename and change the type of
output to PCL on the Printer Setup dial og.

Specifying Printer-Specific Options

You may include a section that lists the default printer-specific options for each
printer defined in the devices section. The options available vary between differing
printers, but typical options include number of copies, page size, paper tray, and
orientation. An example follows of a printer-specific section for a default printer in
the example . Xpri nt er Def aul t s file:

[ HP3SI 523, Post Scri pt]
Scal e=0. 80

Copi es=1
Paper Tr ay=Lower
PageSi ze=Let ter
Orientation=Portrait
DPI =300

IDL Printer Setup in UNIX or Mac OS X
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Chapter 8:
Customizing IDL on
Motif Systems

This chapter describes techniques for customizing versions of IDL running under the X Window
System (Motif) graphical user interface.
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Using X Resources to Customize IDL

X Resources in Brief

The component widgets of an X Window application each have two names, a class
name that identifiesits type (e.g., XmText for the Motif text widget) and an instance
name (e.g., command, the name of the IDLDE command input text widget). The class
name can be used to set resources for an entire class of widgets (e.g., to make al text
widgets have a black background) while the instance name is used for control of
individual widgets (e.g., set the IDLDE command input window font without
affecting other widgets).

Applications consist of atree of widgets, each having a class name and an instance
name. To specify aresource for a given widget, list the names of the widgets lying
between the top widget and the target widget from left to right, separated by periods.
In amoderately complicated widget hierarchy, only some of the widgets are of
interest; there are intervening widgets that serve uninteresting purposes (such as a
base that holds other widgets). A star (*) character can be used as awildcard to skip
such widgets. Another fact to keep in mind is that a given resource specification is
interpreted as broadly as possible to apply to any widget matching that description.
This allows avery small set of resource specifications to affect alarge number of
widgets.

Resource Files
There are two resource files used to customize the IDL Development Environment.
Aningtallation-wide resourcefile called | dl islocated in
$I DL_DI R/ resource/ X11/1i b/ app-defaul ts
and a user resourcefile called . i dl de islocated in your home directory.

Modifying the global | dI resource file effects an installation-wide customization.
Changestothel dl filewill be lost with anew installation.

The user resourcefile, . i dl de, customizes individual versions of IDLDE and is
divided into two sections. The first section contains user-defined customization

resources. You can place comments starting with “!” or “!1” in the first section of
. i dl de. When newer versionsof . i dl de arewritten, system comments are prefixed
with “!11” . The second section of . i dl de isused to store preferences; it is modified

when preferences are saved and shouldn’t be modified manually.

Using X Resources to Customize IDL Using IDL
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If you use IDL in command-line mode rather than viathe IDL Development
Environment, you can include resourcesin the . Xr esour ces filelocated in your
home directory.

Format of IDL Resources

All IDL resource strings begin with the characters“| dl ”. For example, the resource
Idl.colors
controls the number of entries of the system shared colormap IDL will use.

Resource strings that apply only to the IDL Development Environment begin with
the characters“I dl *i dl de”. For example, the resource

I dl *i dl de*hi deConmand
controls whether the IDLDE Command Input Lineis visible when IDL starts up.

Resourcesthat include the string “i dl de” must be included either in the system-wide
I dl resourcefile orina. i dl de fileinyour home directory. Resources that apply to
IDL whether it is running in command-line mode or viathe IDLDE can be included
in either the system-wide | dl resourcefile orina. Xr esour ces filein your home
directory.

To specify avaluefor an X resource, append a colon character and the value after the
resource string. Whitespace isignored. For example:

Idl.colors:-10
isthe same as
Idl.colors: -10

X Resources Used by IDL

Using IDL

IDL uses alarge number of resources to control the behavior and appearance of the
IDL Development Environment and any graphical application writtenin IDL. To
learn more about the specific resources used, or to modify individual values, inspect
the installation-wide resourcefile | dl , locatedin

$I DL_DI R'resource/ X11/1i b/ app-defaul ts
Note

RSI suggests that you make any changes to the IDL resources in a user-specific
.idldefileor. Xresources file.

Using X Resources to Customize IDL
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Reserving Colors

When IDL starts, it attempts to secure entries in the shared system color map for use
when drawing graphics. If theentry | dl . col or s existsinthel dI resourcefile, IDL
will attempt to allocate the number of colors specified from the shared colormap. If
for some reason it cannot allocate the requested number of colors from the shared
colormap, IDL will create a private colormap. Using a private colormap ensures that
IDL hasthe number of colormap entries necessary, but can lead to colormap flashing
when the cursor or window focus moves between IDL and other applications.

One way to avoid creating a private colormap for IDL isto setthel dl . col ors
resource equal to a negative number. This causes IDL to try to use the shared
colormap, allocating all but the specified number of colors. For example:

Idl.colors: -10

instructs IDL to allocate all but 10 of the currently available colors for its use. Thus,
if there are atotal of 220 colors not yet reserved by other applications (such asthe
windowing system), IDL will alocate 210 colors from the shared colormap.

The IDLDE application itself uses between 10-15 colors. On startup, the IDLDE will
attempt to use colors in the shared colormap, but will reserve colors for itself if
appropriate matching colors in the shared colormap are not found. As aresult,
running IDL with the IDLDE may use more colors than running IDL with the tty
(plain command line) interface.

If you experience colormap flashing when using the IDLDE, but not when you use
the plain tty interface, try adjusting the number of colors used by the IDLDE
interactively, using the - col or s startup flag. For example,

idlde -colors -15

startsthe IDLDE and alocates all but 15 of the currently available colors. When you
find an appropriate number of colorsto reserve, you can set thei dl de. col or s
resourceinthel dl resourcefile or in your personal . i dl de file accordingly.

Using X Resources to Customize IDL Using IDL
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Command Line Options

The IDLDE can aso be customized from the command line using the command line
flags described below. Command line flags are given precedence over global
resource files (I dl ) and user resource files (. i dI de). For more information about
resources, see “Using X Resourcesto Customize IDL” on page 144.

Example

Type the following at the operating system command line to start the UNIX IDLDE
using separate main-level windows to display files:

idde -nulti
The available command line flags follow:
-efile [-e filey -e filey. ..]

Opens specified files at startup.
-nocommand

Hides the Output Log window and Command Input Line at startup. The related
resourceis| dl *i dl de*hi deConmand: Tr ue.

-command

Displays L og window and Command Input window at startup. The related resourceis
I dl *i dl de*hi deConmand: Fal se.

-nocontrol

Hides the Control panel buttons at startup. The related resourceis
I dl *i dl de*hi deControl : True.

-control

Displays the Control Panel buttons at startup. The related resourceis
I dl *i dl de*hi deControl: Fal se.

-nolog

Hides the Output Log at startup. The related resourceis
I dl *i dl de*hi deLog: True.

Using IDL Command Line Options
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-log

Displays the Output Log at startup. The related resourceis
I dl *i dl de*hi deLog: Fal se.

-nostartup

Does not execute startup file on startup (including IDL_STARTUP). The related
resourceis| dl *i dl de. noStart upFil e: True.

-startup

Executes startup file on startup (including IDL_STARTUP). The related resourceis
I dl *idl de. noStartupFil e: Fal se.

-startupfile "file"

Executesfile at startup (overrides IDL_STARTUP environment variable). If
startupfileis not specified, the environment variable IDL_STARTUP is used as the
startup file (if defined). Therelated resourceis! dl *i dl de. startupFile: file
wherefi | e isthefull path name of the startup file.

-nostatus

Hides the Status Bar at startup. The related resourceis
I dl *i dl de*hi deSt atus: True.

-Status

Displays the Status Bar at startup. The related resource is
I dl *i dl de*hi deSt atus: Fal se.

-path "path"

Append path to the IDL path (defined using IDL_PATH environment variable). The
related resourceis| dl *i dl de. pat h: pat h where pat h isthe full path to be
appended.

-quiet
Inhibits display of the IDL startup announcement and message of the day (motd) file.
-readonly

Opensfiles asread-only. The related resourceis| dl *i dl de. readOnl y: True.

Command Line Options Using IDL
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-readwrite

Open files as read-writeable. The related resourceis
Idl *idl de. readOnly: Fal se.

-single

Displaysfilesin asingle window, which is a child of the main IDLDE window. The
related resourceis| dl *i dl de*nul ti W ndowEdi t: Fal se.

-multi

Displays files in multiple windows, each one in a separate main level window. The
related resourceis! dl *i dl de*nmul t i W ndowEdi t: Tr ue.

-view

Displays the Multiple Document Panel in single window mode at startup. The related
resourceis! dl *i dl de*hi deVi ew. Fal se.

-noview

Hides the Multiple Document Panel at startup. The related resourceis
I dl *i dl de*hi deVi ew. True.

-title "Title"

Use Title as thetitle of the main IDLDE window. The related resourceis
idlde.title.

Command Line Options
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Modifying the Control Panel

The Control Panel, with the resource name cont r ol , is located below the IDL
Development Environment M enu bar. The Control Panel bar is a RowColumn
widget containing buttons which serve as shortcuts for common commands.

You can modify the existing Control Panel settings by editing thei dl de* cont r ol
valuesin the system-wide | dI resource file or overriding those settingsin your local
. i dl de file. In addition, you can add buttons to the M acr os toolbar or menu by
adding resourcesto your . i dl de file.

Note
If you wish to add, modify, or remove the buttons on the M acr os toolbar or menu,
you can do so viathe IDLDE interface using the Edit Macros dialog. See*“ Creating
UNIX Macros’ on page 118 for details. Whether you modify your macros using the
dialog or by editing aresource file manually, the results are the same. Thereislittle
advantage to adding macrosto the . i dl de file manually.

Adding Macros Toolbar Buttons

Thei dl But t onsUser resource defines the resource name for each button on the
M acros toolbar in the Control Panel. The resource name details button attributes,
such asitslabel or pixmap, its associated IDL command, and its status bar message.

To add a button to the M acr os tool bar, make the following modifications to the
. i dl de file:

« Addanew nametothei dl de*cont rol *i dl Butt onsUser list. The buttons
are created in the order specified.

e Addidl de*control *<new button>*| abel String orl abel Pi xmap
resources (or both). These resources define the button text or image. If you
choose to use a pixmap label, be sure the file you specify abides by the
restrictions described in “Bitmaps for Control Panel Buttons’ on page 119.

« Addanidl de*control *<new button>*i dl Command resource. Thisis
the text of the IDL command to execute. You can aso include command
stream substitutions; see “ Command Stream Substitutions’ on page 123 for
details.

Alternatively, you can add ani dl Act i on resource. See “Action Routines’ on
page 153 for details.

Modifying the Control Panel Using IDL
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e Addanidl de*control *<new butt on>*hi nt resource. Thisisthe text
that appears in the Status Bar when the cursor is positioned over the new
button.

e Addanidl de*control *<new button>*ti p resource. Thisisthe text that
appears as a “tooltip” when the cursor is positioned over the new button.

If you want your changes to be available to all users on the system, you can aso
modify the system-wide | dI resource file, located in the following directory:

$I DL_DI R/ resource/ X11/1i b/ app-defaul ts

Adding Macros Menu Entries

To add entries into the M acr os menu, follow the same steps outlined above,
modifying thei dl de* menubar * macr osMenu* macr osLi st User resource and
substituting i dI de* menubar * macr osMenu* <new nenu it e for

i dl de*cont rol *<new but t on> in the above steps.

Examples

Using IDL

To add a button called Reset All to the Control Panel with a color pixmap stored in
thefiler eset al | . xpmlocated in your home directory, add the following resources
tothe. i dl de filein your $SHOME directory:

i dl de*control *idl ButtonsUser: <exiting buttons> resetall
i dl de*control *resetal | *| abel Pi xmap: resetal |.xpm

i dl de*control *resetal | *| abel String: Reset All

i dl de*control *resetal | *i dl Command: \

RETALL & W DGET_CONTRQOL, / RESET

i dl de*control *resetal | *statusString:\

Stop execution of the current code and return to\

the main programing | evel

Note that in this example the new button is added at the end of the list of existing
buttons. You can locate the new button anywherein thelist.

To specify a pixmap located in particular directory, specify the full file path of the
pixmap file, for example:

i dl de*control *resetal | *I abel Pi xmap:\
/ hone/ user/ bi t maps/resetal | . xpm

To create two rows of the Control Panel from the default of one row, set the
numColumns resource to 2:

i dl de*cont rol *nunCol ums: 2

Modifying the Control Panel
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To use labdl (text) buttonsin the Control Panel set| abel Type to XnSTRI NG. To use
icon (graphics) buttons set | abel Type to XnPl XMVAP.

i dl de*control *I abel Type: XnSTRI NG
or
i dl de*control *I abel Type: XnPl XMAP

Modifying the Control Panel Using IDL
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Action Routines

Using IDL

Most Motif widgets supply action routines which can be bound to events (such as
keypress events). Action routines provided by IDL can be used to define commands
for Control Panel buttons or menu items by using thei dl Act i on resource.

The following action routines can be used in the same manner as the IDL commands
specifiedinani dl Command resource. The syntax to add an action routine to a
control panel button is:

I dl *i dl de*control *buttonNane*i dl Action: Action
or
I dl *i dl de*control *buttonNane*i dl Acti on: Action(Argunents)

where buttonName is the name of the button and Action is the name of the action
routine. Arguments to the action routine, if require, are enclosed in parentheses.

IdIBreakpoint

Usel dI Br eakpoi nt to control the placement of breakpoints. If no parameter is
specified, the breakpoint is set on the current line. At least one of the arguments from
the following table must be set:

Argument Action
SET Set a breakpoint on the current line.
CLEAR Clear the breakpoint on the current line.

TOGGLE Toggle (SET or CLEAR) the state of the
breakpoint on the current line.

COMPLEX Display breakpoint dialog to set a complex
breakpoint.

LIST List all currently set breakpoints

Table 8-1: Breakpoint Arguments

For example, to use this action routine to clear a breakpoint, the Action specified
would be:

I dl Br eakpoi nt ( CLEAR)

Action Routines
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Usel dl d ear Log to erase the contents of the Output Log.

IdIClearView

Usel dI d ear Vi ewto clear the contents of the currently-active filein the Multiple

Document Panel.
I[diCommandHide

Usel dl CommandHi de to hide or expose the Command Area, which includes the
Command Input Line and the Output Log. One of the following arguments must be

set: Show, Hide, or Toggle.

IdICompile

Usel dI Conpi | e to compile the file in the currently-active editor window. One of

the arguments from the following table must be set:

Argument

Action

FILE

Compiles the currently-active
file.

TEMPORARY

Compiles the currently-active
fileinto atemporary file

RESOLVE

Resolves all referenced and
uncompiled IDL routines

Table 8-2: Compiling Arguments

IdIControlHide

Usel dI Cont r ol Hi de to hide or expose the Control Panel. One of the following

arguments must be set: Show, Hide, or Toggle.

Action Routines
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IdIEdit

Usel dl Edi t to manipulate the contents of the currently-selected editor window.
One of the arguments from the following table must be set:

Argument Action

UNDO Undo previous editing action.

REDO Redo previously undone
action.

CuUT Remove currently-selected
text to UNIX clipboard.

COoPY Copy currently-selected text
to UNIX clipboard.

PASTE Paste contents of UNIX
clipboard at current insertion
point.

SELECTALL Select all of the text in the
currently-sel ected editor
window.

GOTODEF Display the definition of the
currently-selected procedure
or function.

GOTOLINE Move directly to the specified
line number.

Table 8-3: Editor Window Editing Arguments
|dIEditMacros
Usel dI Edi t Macr os to display the Edit Macros dialog.
IdIEXit

Usel dl Exi t tocause IDLDE to act as though the EXIT command has been entered.
Note that thisis usually tied to a menu accelerator (Ctrl-Q in this case), so this
routine israrely called directly.

Using IDL Action Routines
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IdIFile

Usel dl Fi | e to manipulate the currently-selected editor window. One of the
arguments in the following table must be set:

Argument Action

NEW Creates a new editor window.

OPEN Opens an existing file.

SAVE Saves the contents of the
currently-selected editor
window.

PRINT Prints the contents of the
currently-selected editor
window.

Table 8-4: Editor Window Arguments

IdIFileReadOnly

Usel dl Fi | eReadOnl y to specify the read/write status of the currently-active editor
window. One of the arguments from the following table must be set:

Argument Action

READONLY Disable editing of the
currently-sel ected editor
window.

READWRITE | Enables editing of the
currently-selected window.

Table 8-5: Read/Write Arguments

IdIFunctionKey

Usel dl Functi onKey to alow entry of an IDL command into the input command
stream. It istypically used to tie IDL commands to function keys. For example:

<Key>F5: I dl Functi onKey("print, 'F5 pressed' ")\n

Action Routines Using IDL
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IdlInterrupt

Usel dl I nterrupt tocause IDLDE to receive an interrupt. Note that thisis usually
tied to Ctrl-C as a menu accelerator.

IdIListStack

Usel dI Li st St ack to display the current nesting of procedures and functions
(calling stack).

IdILogHide

Usel dl LogHi de to hide or expose the Output Log. One of the following arguments
must be set: Show, Hide, or Toggle.

IdIRecallCommand

Usel dl Recal | Conmand to recalls previously entered commandsinto the command
widget. Either the BACK or the FORWARD argument must be specified to indicate
the direction of the recall. For example:

<Key>osf Up: | dl Recal | Command( BACK)\ n
IdIReset
Usel dl Reset to reset the IDL environment.
IdIRun
Usel dl Run to execute the currently-activefile.
IdISearch

Usel dl Sear ch to call the Find dialog for a search of the current Multiple
Document Panel. One of the optional arguments from the following table may be

used:
Argument Action
FIND Displays a search dialog (default).
FINDAGAIN Finds the next occurrence of the
specified string.

Table 8-6: Find Dialog Arguments

Using IDL Action Routines
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Argument Action

FINDSELECTION Finds next occurrence of the current
selection.

ENTERSELECTION | Entersthe current selection asthe search
string in the Find dialog.

REPLACE Replaces the search string, with a
specified replacement string.

REPLACEFIND Finds the next occurrence of the search
string, and replaces it with the specified
replacement string.

Table 8-6: Find Dialog Arguments
IdIStatusHide

Usel dl St at usHi de to hide or expose the Status Bar. One of the following
arguments must be set: Show, Hide, or Toggle.

IdIStep

Usel dI St ep to control statement execution for debugging. At least one of the
arguments from the following table must be set.

Argument Action

INTO Executes a single statement in the current
program. If nested procedures or functions are
encountered, they are also executed in single-
statement mode.

OVER Executes a single statement in the current
program. If nested procedures or functions are
encountered, they are run until completion,
whereupon interactive control returns.

ouT Continues execution until current routine
returns.

Table 8-7: Debugging Arguments
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Argument Action
SKIP Skips one statement and executes following
Statement.
CONTINUE Continues execution of an interrupted program.

TOCURSOR Executes file until encountering the cursor.

TORETURN Executesfile until encountering the return.

Table 8-7: Debugging Arguments
IdITrace
Usel dI Tr ace to display adialog box to control program tracing.

IdIViewHide

Usel dI Vi ewHi de to hide or expose the M ultiple Document Panel. One of the
following arguments must be set: Show, Hide, or Toggle.

[dIWindows

Usel dl W ndows to manipulate the state of the Editor windows. One of the
arguments from the following table must be set:

Argument Action

CASCADE Arrange open windowsin a
staggered, overlapping
fashion.

TILE Arrange all windows in a non-
overlapping fashion.

MULTI Open windows outside the
IDLDE interface.

SINGLE Display the most recent
window on the Multiple
Document Panel.

Table 8-8: Editor Window Display Arguments

Using IDL Action Routines
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CDE File Manager Support

This section provides information on setting up the IDL Devel opment Environment
to support the Common Desktop Environment (CDE) File Manager for HP-UX,
Solaris, and Tru64 UNIX. Setting up the IDLDE to provide CDE File Manager

support alows you to do the following:

e IDL. pro filescan be dragged and dropped from the CDE File Manager onto

the IDLDE.
e Double-clickingonan IDL . pr o file opensthefilein the IDLDE.
During installation, the CDE Action File, 1 dI . dt , isinstaled in

/etc/dt/appconfig/types/ C/ ontheloca machine, if thisdirectory haswrite
permissions. Thisfile provides the necessary support for the CDE File Manager on
that machine. However, if IDL isinstalled on a server and is run on various client
machines, the CDE Action File must be manually copied to each client machine on
which you want to provide support for the CDE File Manager. This file must also be
copied to the server if the/ et ¢/ dt / appconfi g/ t ypes/ C/ directory did not have
write permissions at installation time. If the local machine does not contain the

I dl.dt fileinthe/ et c/ dt/appconfig/types/ C directory, do the following:

1. Locatethel dl . dt fileinthedirectory $I DL_DI R/ bi n.

2. Copyldl.dt tothe/etc/dt/appconfig/types/ C/ directory onthelocal
machine. If the/ et c/ dt / appconfi g/ t ypes/ C/ directory does not exist,

copy thefiletothe/ usr/ dt/ appconfi g/t ypes/ C directory.

3. Inthel dl . dt file, verify that the path to the RSI _Di r/ bi n directory in the
ACTI ON | dI section iscorrect for the local machine. For example, if IDL is
locatedinthe/ usr /I ocal / rsi/ directory, the ACTI ON | dl section should

look like this:
ACTI ON | dl
{
LABEL I dl
TYPE COVIVAND
EXEC_STRI NG /bin/sh -c '
fusr/local/rsi/idl_setup.ksh;idl -c -e %rg_1%
| CON Dt actn

W NDOW TYPE NO_STDI O
DESCRI PTI ON Start 1dl Devel opnent Environment

}
4. Logout and log back in to the CDE.

CDE File Manager Support
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Chapter 9: Creating and Running Programs in IDL

Overview

In addition to being a useful interactive data analysistool, IDL is a powerful
programming language. Many of IDL’s programming language features and
constructs can be used either interactively at the IDL command line or as part of a
larger program — which can itself be invoked at the IDL command line or by other
programs.

IDL programs can take any of the following forms:

Batch Files

A batch file contains one or more IDL statements or commands. Each line of the file
is read and executed before proceeding to the next line. This makes batch files
different from main-level programs, which are compiled as a unit before being
executed, and program files, in which all modules contained in the file are compiled
as an unit before being executed. A file created by the JOURNAL routineisan
example of abatch file. See Chapter 10, “Executing Batch Jobsin IDL” for
additional information on batch files.

Note
Batch files are sometimes referred to as include files, since they can be used to
“include’ the multiple IDL statements contained in the file in another file.

Main-Level Programs

Short programs or procedures are often be entered at the IDL command line. These
main-level programs consist of a series of program statements that are compiled and
executed once an END statement is encountered. Main-level programs are not
explicitly named, and cannot be called from other programs. For more information on
main-level programs, see “Main-Level Programs’ in Chapter 10 of the Building IDL
Applications manual.

Named Programs

Overview

Longer routines and programs, consisting of more than afew lines, are typically
given their own explicit names, allowing them to be called from other programs as
well as executed at the IDL command line. Named programs are stored in disk files
created using atext editor. The graphical IDL Development Environment includes a
built-in text editor, but any text editor can be used to create named IDL programs.

Using IDL
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Files containing IDL programs, procedures, and functions are assumed to have the
filename extension . pro.

See “Running IDL Programs’ on page 164 for the methods used to execute program
files. For more detailed information on IDL program files, see “What isan IDL
Program?’ in Chapter 10 of the Building IDL Applications manual.

SAVE Files

Using IDL

You can create binary files containing data variables, system variables, functions,
procedures, or objects using the SAVE procedure. Named IDL programs can be
stored in SAVE files and distributed to other IDL users, who will be able to execute
the program but who will not have accessto the IDL code that createsit. For
information on running IDL routines stored in a SAVE file, see “ Executing Programs
Stored ina SAVE File” on page 166. For information on storing aprogramin aSAVE
file, see “ Saving Compiled IDL Programs and Data’ in Chapter 10 of the Building
IDL Applications manual.

Other common uses for SAVE files include:

e To store the system variables and common blocks associated with an IDL
session. For more information on this application of SAVE files see “ Saving
Variables from an IDL Session” on page 171.

* To store variable data such as an image with its associated user-defined color
properties and size definitions. See “ Saving Variables from an IDL Session”
on page 171.

Overview
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Running IDL Programs

IDL programs can be executed in the following ways:
Executing a Batch File
To execute a batch file, enter the name of thefile, prefaced with the* @” character, at
the IDL prompt:
@atchfile
where batchfile is the name of the file containing IDL statements.

Note
This syntax can also be used within an IDL program file.

For more on batch files, see Chapter 10, “Executing Batch Jobsin IDL”.
Executing a Main-Level Program

To execute a Main-level program, use the .RUN or .RNEW executive command to
enter the program at the IDL command line. The program will be executed
automatically after you enter the END statement. To run the Main-level program
again, use the .GO executive command.

For more on Main-level programs, see “Main-Level Programs’ in Chapter 10 of the
Building IDL Applications manual.

Executing Programs Stored in a Program File
IDL program files, identified with a. pr o extension, can be compiled and executed
using the following methods:
e Using the IDLDE interface
¢ Typing the routine name at the command line

¢ Running the program using an executive command

Using the IDLDE Interface

To run an IDL program using the IDLDE interface, do the following:

1. Openthefileinthe IDLDE editor. For example, select:
File > Open — RSI\IDL 61\examples\demo\demosr c\d_uscensus.pro

Running IDL Programs Using IDL
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2. Compilethefile by selecting Run — Compile filename

where filename is the name of the file opened in the IDLDE editor
(d_uscensus. pro, inthisexample).

3. Execute thefile by selecting Run — run filename

where filename is the name of the file opened in the IDLDE editor
(d_uscensus. pr o, in this example).

From the IDL Command Line

165

When afileis specified by typing only the filename at the IDL prompt, IDL searches
the current directory for filename.pro (where filename is the file specified) and then for
filename.sav. If no file is found in the current directory, IDL searchesin the same way
in each directory specified by !PATH. If afileisfound, IDL automatically compiles

the contents and executes any functions or procedures that have the same name as the
file specified (excluding the extension). See “Automatic Compilation” in Chapter 10

of the Building IDL Applications manual for additional details.

Using the previous example, run the US Census Data demo by entering the following

at the command line:

d_uscensus

Using Executive Commands

When afileis specified using either the .RUN, .RNEW, .COMPILE, or @ command
followed by the filename, IDL searches the current directory for filename.pro (where
filename is the file specified) and then for filename.sav. If no fileisfound in the current
directory, IDL searches in the same way in each directory specified by !PATH. If a

fileisfound, IDL compiles or runs the file as specified by the executive command

used. Executive commands can be entered only at the IDL command prompt and are
often used when executing main-level program files. See “Executive Commands’ on

page 90 for more information.

Warning

If the current directory contains a subdirectory with the same name as filename, IDL
will consider the file to have been found and stop searching. To avoid this problem,
specify the extension (. pr o or . sav, usually) when entering the run, compile, or

batch file executive command.

The details of how 'PATH isinitialized and used differ between the various operating
systems, although the overall concept isthe same. See“!PATH” in Appendix D of the

IDL Reference Guide manual for more information.

Using IDL Running IDL Programs
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Executing Programs Stored in a SAVE File

IDL SAVE files (created using the SAVE procedure) can contain one or more
routines that have been packaged into asingle binary file. (Variables, including
system variables, can also be packaged into a SAVE file: see” Saving Variables from
an IDL Session” on page 171 for a more complete discussion.)

Note
While IDL routines or data can be saved in afile with any extension, it is common
to use the extension . sav for SAVE files. Using the . sav extension has two
benefits: it makesit clear to another IDL user that the file contains IDL routines or
data, and it allows IDL to locate routines with the same base name asthefilein
SAVE fileslocated in IDL’s path.

For an example of creating and restoring a SAVE file, see “Restoring Compiled IDL
Programs and Data’ in Chapter 10 of the Building IDL Applications manual.

Routines stored in SAVE files can be restored and executed in the following ways:
From the IDL Command Line

If the program you wish to run is stored in a SAVE file with the same base name as
the program and the extension . sav, and the SAVE file is stored in a directory
included inthe IDL 'PATH system variable, ssmply entering the name of the routine
at the IDL command prompt will restore the program and execute it immediately. For
example, if an IDL program named nyr out i ne isstoredinmyr out i ne. sav, which
islocated in adirectory included in 'PATH, entering the following at the IDL
command line will restore the routine and execute it:

myroutine

See “Automatic Compilation” in Chapter 10 of the Building IDL Applications
manual for additional details.

Using the RESTORE Procedure

You can use the RESTORE procedure to restore all of the routines contained in a
SAVE file without executing them. Once a routine has been restored, you can
execute it ssimply by typing its name at the IDL command prompt. For example, if an
IDL program named nyr out i ne isstored innyr out i ne. sav, whichislocatedin a
directory that is not in 'PATH, entering the following at the IDL command line will
restore the routine and execute it:

RESTORE, ' path/nyroutine. sav'
nmyroutine

Running IDL Programs Using IDL
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Using IDL

where path isthe full path to the nyr out i ne. sav file. See“The RESTORE
Procedure” in Chapter 10 of the Building IDL Applications manual for additional
details.

Using the IDL_Savefile Object

You can usethe IDL_Savefile object classto gain information about the contents of a
SAVE file, and to selectively restore items from the save file. Once aroutine has
been restored via calls the IDL_Savefile object, you can execute it simply by typing
its name at the IDL command prompt. For example, if an IDL program named
myrout i ne isstored in myr out i ne. sav, which islocated in adirectory that is not
in IPATH, entering the following at the IDL command line will restore the routine
and execute it:

obj = OBJ_NEW'IDL_Savefile', 'path/myroutine.sav')

obj - >Restore, 'nyroutine'

myroutine

where path isthe full path to the nyr out i ne. sav file. See“The IDL_Savefile
Object” in Chapter 10 of the Building IDL Applications manual for additional details.

Running IDL Programs
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Interrupting Program Execution

To manually stop programs that are running, issue a keyboard interrupt by typing
Ctrl+C (UNIX) or Ctrl+Break (Windows). A message indicating the statement
number and program unit being executed is issued on the terminal or IDL Command
L og acknowledging the interrupt. The values of variables can be examined,
statements can be entered from the keyboard, and variables can be changed. The
program can be resumed by issuing the .CONTINUE executive command to resume
or the .STEP executive command to execute the next statement and stop.

Interrupting Program Execution Using IDL
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Variable Context After Interruption

Using IDL

The variable context after a keyboard interrupt is that of the program unit in which
the interrupt occurred. By typing the statement RETURN, the program context will
revert to the next higher calling level. The RETALL command returns control to the
main program level. If any doubt arises as to which program unit in which the
interrupt occurred, the HEL P procedure can be used to determine the program
context. IDL checks after each statement to seeif an interrupt has been typed.
Execution does not stop until the statement that was active finishes; thus,
considerable time can elapse from the time the interrupt is typed to the time the
program interrupts.

Variable Context After Interruption
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Aborting IDL

If you find it necessary to abort IDL rather than exiting cleanly using the EXIT
command, do one of the following:

« UNIX: Aswith any UNIX process, IDL can be aborted by typing Ctrl+\.This
isavery abrupt exit—all variables are lost, and the state of open files will be
uncertain. Thus, although it can be used to exit of IDL in an emergency, its use
should be avoided.

Note
After aborting IDL by using Ctrl+\, you may find that your terminal isleft in the
wrong state. You can restore your terminal to the correct state by issuing one of the
following UNIX commands:

% r eset or %stty echo -cbreak

* Windows: Thereis no abort character for IDL for Windows.

Aborting IDL Using IDL
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Saving Variables from an IDL Session

Using IDL

The SAVE and RESTORE procedures and the IDL_ Savefile object combine to
provide the ability to save the state of variables and system variables to restore them
at alater time. Variables that are used from session to session can be saved as and
recovered from a SAVE file. A startup file can be set up to execute the RESTORE
command every time IDL is started. (See“ Startup Files” on page 30 for information
on specifying a startup files.) For an overview of how to restore and run SAVE files,
see “ Executing Programs Stored in a SAVE File” on page 166.

Tip
You can aso distribute IDL code in binary format, sharing programs and
applications with other IDL users. For an example of creating SAVE files of
compiled programs, see “ Saving Compiled IDL Programs and Data” in Chapter 10
of the Building IDL Applications manual for more information.

The state of variablesin an IDL session can be saved quickly and easily, and can be
restored to the same point. This feature allows you to stop work, and later resume at a
convenient time. Variables that you may wish to create a SAVE file of include
frequently used datafiles or system variable definitions.

Data can be conveniently stored in SAVE files, relieving the user of the need to
remember the dimensions of arrays and other details. It is very convenient to store
images this way. For instance, if the three variables R, G, and B hold the color table
vectors, and the variable | holds the image variable, the IDL statement,

SAVE, FILENAME = 'inmge.sav', R G B, |

will save everything required to display the image properly in afile named
i mage. sav. At alater date, the simple command,

RESTORE, 'inmge. sav'
will recover the four variables from thefile.

System variables can also be saved and later applied to another session of IDL. For
instance, you may choose to customize !PATH, the system variable defining the
directories IDL will search for libraries, batch/include files, and executive commands
or !P, the system variable that controls the definition of graphic elements associated
with plot procedures. You can save these definitionsin a SAVE file and later
automatically restore or selectively restore the variables to apply the settings to other
IDL sessions.

To save and restore the state of al current and system variables within an IDL
session, you could use the following statement:

Saving Variables from an IDL Session
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SAVE, /ALL, FILENAME = 'nyl DLsessi on. sav'

The ALL keyword saves al common blocks, system variables and local variables
from the current IDL session. See Chapter 3, “Constants and Variables’ in the
Building IDL Applications manual for information on these elements of an IDL
session.

Note
Routines and variables cannot be saved in the same file. Setting the ALL keyword
does not save routines.

To restore the session information, enter:
RESTORE, ' nyl DLsessi on. sav'

Note
If thefileisnot located in your current working directory, you will need to define
the path to thefile.

Long iterative jobs can save their partial resultsin a SAVE format to guard against
losing data if some unexpected event such as a machine crash should occur.

Note
A SAVE file containing data will always be restorable. However, SAVE files
created prior to IDL version 5.5 that contain IDL procedures, functions, and
programs are not always portabl e between different versions of IDL. If you created
your SAVE filewith aversion of IDL earlier than 5.5, you will need to recompile
your origina . pr o files and re-create the SAVE file using the current version of
IDL.

Saving Variables from an IDL Session Using IDL
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For More Information on Programming

Here we have just touched on the possibilities that IDL offers for programmers. For
more information on how to prepare and run programs, see the Building IDL
Applications manual.

Using IDL For More Information on Programming
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Overview

You can run IDL in non-interactive mode (batch mode) by entering the character @

followed by the name of afile containing IDL executive commands and statements.

Commands and statements are executed in the order they are contained in thefile, as

if they had been entered at the IDL command prompt.

Tip
For information on how to specify a batch file as a startup file that is automatically
executed when IDL is started, see“ Startup Files’ on page 30.

Batch execution can be terminated before the end of thefile, with control returning to
interactive mode without exiting IDL, by calling the STOP procedure from the batch
file. Calling the EXIT procedure from the batch procedure has the usual effect of
terminating IDL.

To enter batch mode from the interactive mode, enter:
@il enane

at the IDL prompt, where filename is the name of the batch file. (Note that the @
symbol must be the first character on the line in order for it to be interpreted
properly.) IDL reads commands from the specified file until the end of thefileis
reached. Batch files can be nested by placing a call to one batch file within another.

If filename does not include afile extension, IDL searches the current working
directory and the directories specified by the |PATH system variable for afile with
filename as its base, with the file extension . pr o. If filename. pr o isnot found in a
given directory, IDL searches for filename with no extension in that directory. If
filename is found (with or without the . pr o extension), thefile is executed and the
search ends. If filename includes afull path specification, IDL does not search the
directoriesin 'PATH.

Overview Using IDL
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Interpretation of Batch Statements

Using IDL

Each line of abatch fileisinterpreted exactly asif it was entered from the keyboard.
In batch mode, IDL compiles and executes each statement before reading the next
statement. Thisdiffersfrom theinterpretation of programs compiled using .RNEW or
.RUN, in which all statementsin a program are compiled as a single unit and then
executed.

Labelsareillegal in the batch mode because each statement is compiled and executed
independently.

Multiline statements must be continued on the next line using the $ continuation
character, because IDL terminates every interactive mode statement not ending with
$ by an END statement. A common mistake is to include a multiple-line block
statement in a batch file as shown below.

; This will not work in batch node.
FOR I =1, 10 DO BEG N

A= X1]
ENDFOR

In batch mode, IDL compiles and executes each line separately, causing syntax errors
in the above exampl e because no matching ENDFOR is found on the line containing
the BEGIN statement when the line is compiled. The above example could be made
to work by writing the block of statements as a single line using the $ (continuation)
and & (multiple commands on a single line) characters.

Interpretation of Batch Statements
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A Batch Example

An example of an IDL executive command line that initiates batch execution:
@ryfile

This command causesthefilenyfi | e. pr o to be used for statement and command
input. If thisfileis not in the current directory, the directories specified by !PATH are
also searched.

An example of the contents of a batch file follows:

Run program A:
RUN pr oga
Run program B:
RUN pr ogb
; Print results:
PRI NT, AVALUE, BVALUE
Close unit 3:
CLCSE, 3
<eof >

The batch file should not contain complete program units. Complete program units
should be compiled and run by using the .RUN and .RNEW commands in the batch
files, asillustrated above.

A Batch Example Using IDL
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Overview

Overview

Journaling provides arecord of an interactive session by saving in afile all text
entered from the terminal in response to a prompt. In journaling, all text entered to
the IDL prompt isentered directly into thefile, and any text entered from the terminal
in response to any other input request (such as with the READ procedure) is entered
as acomment. The result is afile that contains a complete description of the IDL
session.

JOURNAL has the form:
JOURNAL[, Argunent]

where Argument is either afilename (if journaling is not currently in progress) or an
expression to be written to thefile (if journaling is active).

Thefirst call to JOURNAL starts the logging process. If no argument is supplied, a
journal filenamedi dl save. pr o is started.

Warning
Under all operating systems, creating a new journal file will cause any existing file
with the same name to be lost. Supply a filename argument to JOURNAL to avoid
destroying desired files.

When journaling is not in progress, the value of the system variable |l JOURNAL is
zero. When the journa file is opened, the value of this system variable is set to the
number of the logical file unit on which the fileis opened. This alows IDL routines
to check if journaling is active. You can send any arbitrary datato thisfile using the
normal IDL output routines. In addition, calling JOURNAL with an argument while
journaling isin progress resultsin the argument being written to the journal file as if
the PRINT procedure had been used. In other words, the statement,

JOURNAL,
isequivalent to
PRI NTF, ! JOURNAL, Argunent

with one significant difference—the JOURNAL statement is not logged to the file,
only its output; while the PRINTF statement will be logged to the file in addition to
its output.

Journaling ends when the JOURNAL procedure is called again without an argument
or when IDL is exited. The resulting file serves as arecord of the interactive session
that went on while journaling was active. It can be used later asan IDL batch input

Using IDL
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file to repeat the session, and it can be edited with any text editor if changes are
necessary.

Using IDL Overview



182 Chapter 11: Journaling in IDL

Journaling Examples

As an example of Journaling in IDL, consider the following IDL statements:

;Start journaling to file deno. pro:
JOURNAL, ' deno. pro’

; Pronpt for input:

PRI NT, 'Enter a nunber:'

; Read the user response into variable Z:

READ, Z

;Send an IDL comment to the journal file using JOURNAL:
JOURNAL, '; This was inserted with JOURNAL.'

; Send anot her comrent using PRI NTF:

PRI NTF, 'JOURNAL, '; This was inserted with PRI NTF.'

; End journaling:

JOURNAL

If these statements are executed by a user named Doug on a Sun workstation named
quixote, the resulting journal file dermo. pr o will look like the following:

; IDL Version 5.3 (sunos sparc)

; Journal File for doug@ui xote

; Working directory: /hone/doug/| DL
; Date: Mon Sept 9 14:38:24 1999

PRI NT, 'Enter a nunber:'

;Enter a nunber:

READ, Z

;87

; This was inserted with JOURNAL.

; This was inserted with PRI NTF.

PRI NTF, 'JOURNAL, '; This was inserted with PRI NTF.'

Note that the input data to the READ statement is shown as a comment. In addition,
the statement to insert the text using JOURNAL does not appear, while the statement
using PRINTF does appear.

Journaling Examples Using IDL
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This chapter describes the following topics.
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Overview

Chapter 12: IDL Macros for Importing Data

IDL contains macros to ease the importing of datainto IDL. This chapter introduces
these macros and describes how to import image, ASCII, binary, and Scientific Data
Format (SDF) files. These macros are available through the M acr os menu and also
through IDL Tool Bar buttons.

Macros  ‘Window Help

Edit...
Imnport. ..

Print War

Help on ar
Impott Image
Imnport ASCIT
Imnpott Binary
Imnport HDF
Derno

B

O @ 820 & &

Import Image / \ Import HDF
File File

Import ASCII File  Import Binary File

Figure 12-1: Importing Data Macros Menu (Left) and Tool Bar Buttons (Right)

Overview
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Using Macros to Import Image Files

To import an image fileinto IDL, complete the following steps.

1. Select the Import Image Filetool bar button. The Select Image Filedialogis

displayed.
Drive:IE:\ 'l
{E1|crRsipLES

bin'
docsh
examples’,
externalt
helph

lib'
TEsOUNCE",

Filter: Ilmage Files VI Cancel
Freview: | Color -
Farmat:
Channels:
“width:
Height:
PFixel:
Palestte: Hﬂnﬂ
Image E of

Figure 12-2: Select Image File Dialog

2. Select afileto import. For example, select the
rsi-directory/ exanpl es/ dat a/ nuscl e. j pg filewhere
rsi-directory istheinstallation directory for IDL.

You can now see a preview of thisimage as well as other information about
thefile in the lower section of the Select Image File dialog. You can change
the preview to Color, Grayscale, or No Preview. If the image file had more
than one actual image, you can see them using the arrow buttons to scroll
through the images. You can only read in one image of a multi-imagefile. The
image in the preview is the image that will be read.

3. Click Open.
4. Thefile has been opened into a structure variable named MUSCLE_IMAGE.

Using IDL Using Macros to Import Image Files
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Images opened with the Import I mage File macro are stored in structure variables
which are named filename_IMAGE where filename is the name of thefile you
opened without the extension.

Note

IDL variables must begin with aletter, and may contain only letters, digits, the
underscore character, or the dollar sign. If thefirst character of filenameisnot a
letter, the prefix “var” is added to the variable name. Any spaces within filename
are converted to underscores. Any other illegal characters within filename are
removed.

So, the file we just opened (muscle.jpg) is now in the structure variable named
MUSCLE_IMAGE. Thefileis astructure with the following fields:

IMAGE — The actual image array.

R — Thered color table vectors.

G — The green color table vectors.
B — The blue color table vectors.

QUERY — Contains information about the image.

CHANNELS — The number of channelsin theimage.

HAS PALETTE — Specifiesif the paletteis present. 1 if the paletteis
present, else 0. If your image is n-by-mthe paletteis usually present and
the R, G, and B color table vectors mentioned above will contain values. If
your image is 3-by-n-by-m, the palette will not be present and the R,G, and
B color table vectors will not contain any values.

IMAGE_INDEX — The index of the image of thefile. The default is 0,
the first imagein the file. If there are multiple imagesin the file that you
read, thiswill be the number (or index) of the image.

NUM_IMAGES — The number of imagesin the origind file.

PIXEL_TYPE — The IDL Type Code of the image pixel format. Valid
types are:

PIXEL_TYPE returned Data Types

1 Byte

Table 12-1: Values for PIXEL_TYPE in the Structure

Using Macros to Import Image Files Using IDL
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PIXEL_TYPE returned Data Types
2 Integer
3 Longword Integer
4 Floating Point
5 Double-precision Floating Point
12 Unsigned Integer
13 Unsigned L ongword I nteger
14 64-bit Integer
15 Unsigned 64-bit Integer

Table 12-1: Values for PIXEL_TYPE in the Structure

e TYPE— Theimagetype. Valid return values are:
BMP JPEG, PNG, PPM, SRF, TIFF, DICOM
The structure can be viewed in the Variable Watch Window.

Mame L} Type | Walue -
B | MUSCLE_IMAGE STRUCT { <Anonpmouss }
IMAGE EYTE Anap[E52, 444]
R EYTE Array[256]
G EYTE Array[256]
B EYTE Array[256]
B QUERY STRUCT { <Anonpmouss }
= | CH&NMELS LONG 1
DIMENSIONS LONG Aray[2]
= HaS_PALETTE INT a
IMAGE_INDEX LONG a
MUM_IMAGES LONG 1 e
PI<EL_TYPE INT 1
= TYPE STRING JPEG =
zl]\Locals {Paramsg Commong System | A4 | | _DI—I

Figure 12-3: Variable Watch Window Showing MUSCLE_IMAGE Structure

You can specify which part of the structure variable you want to access by using the
following syntax:
variable_name.element_name[.element_name]

For example, if you want to view the image, enter the following:

Using IDL Using Macros to Import Image Files
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TV, MUSCLE_| MAGE. | MAGE
This displays the following image:

Figure 12-4: MUSCLE_IMAGE.IMAGE

If you want to know the file type, enter the following:
PRI NT, MUSCLE_| MAGE. QUERY. TYPE

IDL prints:
JPEG

Using Macros to Import Image Files Using IDL
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Using Macros to Import ASCII Files

Using IDL

To import an ASCII fileinto IDL, complete the following steps:
1. Select theImport ASCII Filetool bar button. The Select an ASCI | fileto

read dialog displays.

Select an ASCII file to read. EHE
Lok jr: I 3 data j gl i
E]abnormdat clouds3d.dat 2] data.tst galawy.dat
@ alie.dat convec.dat dirty_zine.dat head.dat
@ azcil.dat cow, zmf @ endocell.jpg @ heart, dxf

r% ascil. bt ctzcan.dat @ examples. tif hurric. dat
cereb.dat damp_sh.dat flovedata3. dat @ image. tif
chirp.dat damp_zn2.dat flowdatad. dat index. bt
4] | i
File name: I Open I
Files of type: I"." j Cancel |

Figure 12-5: Select an ASCII file to read Dialog

2. Sedlect afileto import. For example, select the

rsi-directory/exanpl es/ dat a/ ascii.txt filewhere
rsi -directory istheinstallation directory for IDL. Click Open.

In the Define Data Type/Range dialog, you specify information about your
file. Thefirst few lines of thefile are displayed to help you find the
information you need to specify.

First, select the type of field which best describes your data. You can either
choose Fixed Width which specifies that the datais aligned in columns, or
Delimited which specifies that the datais separated by commas, whitespace,
etc. In thisexample, the datais delimited by commas so we'll select the
Delimited radio button.

Next, enter a character or string that is used to comment lines within thefilein
the Comment String to Ignore: field. In thisexample, if we read the first few
lines of thisfile, it defines the % character as the comment character. Enter the
% signin the Comment String to Ignore: field.

Next, enter the line number in which the data startsin the Data Startsat Line:
field. In this example, the data starts on line 6 so we'll enter that value in the
field.

Using Macros to Import ASCII Files
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Click Next.

&l|STEP 1 of 3: Define Data Type / Range E

Chooze the field type which best describes your data:

' Fixed'width (fields are aligned in columns)

& Delimited [commas, whitespace, etc. separate each field)

Comment String ta lgnare: |%
D1ata Starts at Line: |8

Selected Text File: ity Es: Sl e |

Thiz file contains ASCII format weather data in a comma delimited table -

Text I |

with comments prefaced by the "%" character. The columns represent:

Longitude, latitude, elevation (in feet), temperature (in degrees F),

dew point (in degrees F), wind speed (knots), wind direction (degrees)

-116.9667, 33_.9333, 692, 77, 50, &, 270
-104_2545, 32.3340, 1003, &7, 50, 10, 340
-114.5225, 37.6073, 1333, 66, 35, 0, 0

ano 1-106 941%. 47 3222, 811. 6%. 57. &. 140 _ILI
A4 3

‘ Cancel | < Hack | Mest > | Eitiisk ”

wlw|alo|m|w|wlefe

Figure 12-6: Define Data Type/Range Dialog

4. Inthe Define Delimiter/Fields dialog, we'll specify the information about the
actual datain thefile.

First, we'll enter the number of columns or fieldsin the Number of Fields Per
Line: field. In thisexample, there are 7 fields.

Next, we'll enter the how the datais delimited. You can choose White Space,
Comma, Colon, Semicolon, Tab, or Other. If you specify Other, you must
then enter the charactersin the field. In this example, we'll select Comma
since the data is delimited by commas.

Using Macros to Import ASCII Files Using IDL
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5.

Click Next.

Mumber of Fields Per Line:

Delimiter Between Data Elements:
" hite Space ¢ Comma ¢ Colon
" Semicolon ¢ Tab € Other: |:|

Selected Records:

193

-94_7500,
-13.6063,

Elefo|-fa|m|e]w]e|e~

-116.9667,
-104._2545,
-114.5225,
-106.941%,

-117.1765,
-11&6.0930,
-106 3722 .
A4

33,
3z,
37,
47

9333,
3340,
&073,
Izzz.,

31.2335.
433362,

3z,

7335,
44 8833,
31.8067.

Text

g9z, 77, S0, &, 270
1003, &7, S0, 10, 240
1333, 66, 35, 0, 0
811, &8, 57, &, 140
90, &9, 73, 10, 250
100, 75, &4, 3, 180

4, &4, &2, 5, 200
1530, 55, 51, 0, 0
lz06. 82. 57. 9. 10

-

3

‘ Cancel | < Back | Mest > | Eitiisk ”

Figure 12-7: Define Delimiter/Fields Dialog

Inthe Field Specification dialog, we'll enter information about the contents of
each column or field in the data.

First, select the first field in the datain the box in the upper left of the dialog.
Enter the name of the field in the Name field and the type of data represented
in the Type field. In this example we' Il specify L ongitude and Floating for
the fields. Continue naming al the fields in the data using this procedure. In
this example, we'll use Latitude — Floating; Elevation — Long; Temperature —
Long; DewPoint — Long; WindSpeed — Long; WindDir — Long for the other

field pairs.

You can also group some or all of the fields into one field by using the Group
or Group All buttons. In this example, there is no need to group any of the

fields.
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Next, select the value to assign missing data. You can select the | EEE standard
for NaN or a custom value. In this example, we'll choose | EEE NaN.

&l|STEP 3 of 3: Field Specification E

Mame: |Longitude
Tupe: IFlDating Paint 'l

[rata Type

Longitude  |Floating
Latitude Floating
Elevation Laong
Temperature | Long
DewPoint Laong
n WindSpeed  Long

Group [ rEraup

Group Al Ungroup Al

Walue to Azsign to Missing Data: % [EEE NaM ¢ l:l

Sample Record:

Longitude Latitude | Elevation IT‘emperatur4 DewPoint | windspeed winDir
1 20,7832 300 &2 64 in &0 -

-
A4 3

‘ Cancel | < Back | [EREs | Finizh ”

Figure 12-8: Field Specification Dialog

6. Click Finish.

ASCII files opened with the Import ASCI| File macro are stored in structure
variables which are named filename_ASCII where filename is the name of the file
you opened without the extension.

Note
IDL variables must begin with a letter, and may contain only letters, digits, the
underscore character, or the dollar sign. If the first character of filenameis not a
letter, the prefix “var” is added to the variable name. Any spaces within filename
are converted to underscores. Any other illegal characters within filename are
removed.
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So, the file we just opened (ascii.txt) is now in the structure variable named
ASCII_ASCII. The variable is a structure with each field name being an element of
the structure.

The structure can be viewed in the Variable Watch Window.

Mame Type | Walue ;I

Bl | ASCI_asCl STRUCT { <Anonpmouss }

LOMGITUDE FLOAT Anray[15]

LATITUDE FLOAT Anray[15]

ELEWATION LOMG Anray[15]

TEMPERATURE LOMG Anray[15]

DEWPOINT LOMG Anray[15]

WINDSPEED LOMG Anray[15]

WINDIR LOMG Anray[15]

zl]\Locals {Paramsg Commong System | 4 | | 3

Figure 12-9: Variable Watch Window Showing ASCII_ASCII Structure
You can specify which part of the structure variable you want to access by using the
following syntax:

variable_name.element_name
For example, if you want to view the Longitude field, enter the following:
Print, ASCI|_ASC | .LONG TUDE

IDL prints:
- 156. 950 -116. 967 -104. 255 -114. 522 -106. 942
-94. 7500 -73. 6063 -117.176 -116. 093 -106. 372
-93. 2237 -109. 635 -76. 0225 -93. 1535 -118. 721

If you want to plot Temperature, enter the following:
PLOT, ASCI|_ASCl | . TEMPERATURE
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The following figure results.

a0+ a

20 -

Figure 12-10: Plot of ASCII_ASCI.TEMPERATURE
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Using Macros to Import Binary Files

Sometimes, datais stored in files as arrays of bytesinstead of aknown format like
JPEG or TIFF. Thesefiles are referred to as binary files.

Note
The Import Binary File macro isintended for use in loading raw binary data from

filesinto IDL. Such datais comprised of bits that are meaningful — asintegers or
floating-point numbers for example — with no special processing (except possibly
byte-order swapping) required. Commercial spreadsheet or word processing files,
for example, are binary but they are not raw in the above sense, and thus are not
good candidates for use with this macro.

Also note that the Import Binary File macro isintended for usein loading data
from files the contents of which you have some knowledge about. To effectively
read data with this macro, you must be able to supply literal values or expressions
that specify the type and location of the data in the file you wish to read.

To import abinary fileinto IDL, complete the following steps:

1. Selectthe mport Binary Filetool bar button. The Select a binary fileto
read dialog is displayed.

Select a binary file to read. EHE
Look jn: I 29 data j gl ioEn EEE
‘3| abnorm. dat clouds3d.dat E data. but galasy. dat
@ alie.dat convec.dat dirty_sine. dat head.dat
@ ascil.dat cow. smf @ endocell.jpg @ heart.d=f

r% ascil. bt ctzcan.dat @ examples. tif hurric. dat
cereb.dat damp_sh.dat flovedata3. dat @ image. tif
chirp.dat damp_snZ.dat flovedatad. dat inde. bt
dl | 0
File name: I Open I
Filez of type: I"." j Cancel |

Figure 12-11: Select a binary file to read Dialog
2. Select afileto import. For example, select the

rsi-directory/ exanpl es/ dat a/ surface. dat filewhere
rsi-directory istheinstalation directory for IDL. Click Open.

Using IDL Using Macros to Import Binary Files
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3. IntheBinary Template dialog box, specify information about your file.

&ll|Binary Template [ %]
Template name:l File's byte: ordering: INative 'l

Fields:

Offset | # Dims Feturn | Yerify

Mew Field... | Modify Field... | Femove Field

&I Cancel |

Figure 12-12: The Binary Template dialog

First, enter the name of the template you are going to create in the Template
name: field. For this example, “marbellstemplate” is used.

Next, select the byte order in thefile in the File's byte ordering: pull-down
menu. The choices are:

Native — The type of storage method that is native to the machine you are
currently running. Little Endian for Intel microprocessor-based machines
and Big Endian for M otorola microprocessor-based machines. No byte
swapping will be performed.

Little Endian — A method of storing numbers so that the least significant
byte appearsfirst in the number. For example, given the hexadecimal
number A02B, the little endian method specifies the number to be stored
as 2BAO0. Specify thisif the original file was created on a machine that
uses an Intel microprocessor.

Big Endian — A method of storing numbers so that the most significant
byte appears first in the number. For example, given the hexadecimal
number A02B, the big endian method specifies the number to be stored as
A02B. Specify thisif the original file was created on amachine that uses a
M otorola microprocessor.

Thefilesur f ace. dat was created on a machine that uses an Intel
microprocessor. For this example, select Little Endian for the byte order.
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4. Now we are ready to enter the field values for thefile. You can have multiple

fields within abinary file. Click the New Field... button in the lower-left
corner of the Binary Template dialog box.

Inthe New Field dialog (shown at the end of these example steps), enter the
name of thefield in the Field name: text box. In thisexample, enter “A” asthe
field name.

Next, you need to specify where in the file to start reading. The options are:

* Offset — Specifies the byte offset or where to begin reading thefile. The
> symbol specifiesto offset forward from a byte position, the < symbol
specifies to offset backward from a byte position.

* From beginning of file— Specifiesto start reading thisfield starting with
the first byte of the file plus any Offset specified.

e From initial position in file/lFrom end of previousfield — Thisfield
changes depending upon if thisisthefirst field or any other field besides
thefirst. If thisisthefirst field you are defining, this option specifies to
read from the beginning of the file plus any Offset specified. If thisis not
the first field, this option changesto From end of previousfield and
specifiesto begin reading the field where the previousfield ended plus any
Offset specified.

In this example, since thisisthefirst field in the file and we don’t have any
header information in the file, specify From the beginning of file without any
offset.

Next, select whether or not you want thisfield to be returned to IDL when a
fileisread. For example, you may have a section of your binary file that
contains header information. If you create afield for this section, you do not
want it returned to IDL. In this case, you would not select Returned in the
result. You must specify at least one field to be returned to IDL. In this
example, we want to return the field we're creating so we'll check the box in
the upper-right corner marked Returned in the result.

Next, you need to specify whether or not you want to verify any of the datayou
arereturning in the Verified equal tofield. Thisfield is only availableif the
field isascalar. Thiscan be any valid IDL expression that evaluatesto ascalar.
For this example, we won't verify any of the data.
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Next, you need to specify the type of datathat isin thisfield. In this example,
the data is integer type data so select the Integer (16 bits) at the Type pull-
down menu. The valid values for Type are:

¢ Byte (unsigned 8-hits)

e Integer (16-bits)

e Long (32-bits)

* Long64 (64 hits)

e Float (32 bits)

¢ Double-Precision (64-hits)

¢ Unsigned Integer (16 bits)

¢ Unsigned Long (32-bits)

e Unsigned Long64 (64-bits)

e Complex (rea-imaginary pair of floats)
e Double-Precision Complex (pair of doubles)

Next, specify the number of dimensions contained in the datain the Number
of dimensions: pull-down menu. Thiswill activate a corresponding number of
boxes in the dimensions section of the dialog. In this example, the datais two-
dimensional.

Finally, enter the size of each dimension in the field. If you select the Allow
expressions for dimension sizes check box, you enter any valid IDL
expression that returns the size of the dimension. You can aso choose to
reverse the order of the data by selecting the Rever se check box for each
dimension. This can be useful when image datais returned in the reverse order
and appears upside down. In this example, the datais contained in a 350-by-
450 array, so enter 350 for the size of the 1st dimension and 450 for the size of
the 2nd dimension in the text fields marked Size:.
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Click OK.
&l|New Field E
Field name: I
Type: IByte [unsigned &-bits) j Mumber of dimensions: IU [zealar] 'l
Offset: I>D iezs Tst: Size; I I~ Reverse
" From beginning of file Znd; Sizes I I~ Feverse
From initial position in file Sl Giner I O B
Offset can be an integer or an expression _ .
involving fields defined earlier in the template. Ath: Siees I
Wihen a fle i red, this field should be: St e
¥ Retumed in the result it Szt I
Tt Sizer I
I~ Werified a5 being equal to: I .
Btk Sizer I
The Yerify field can contain a number or an expreszion E ach dimension can be an integer or an expression
ireolving fields defined earlier in the template. involving fields defined earlier in the template.
()8 | Cancel |

Figure 12-13: Modifying fields in Binary Template

5. You can now see the information that you entered in the Binary Template
dialog. If you need to enter more fields, select the New Field button. Repeat
the steps until you have entered all the fields in the binary file.

In this example, thereis only onefield. Click OK.

Binary files opened with the Import Binary File macro are stored in structure
variables which are named filename_BINARY where filename is the name of thefile
you opened without the extension.

Note
IDL variables must begin with aletter, and may contain only letters, digits, the
underscore character, or the dollar sign. If the first character of filenameisnot a
letter, the prefix “var” is added to the variable name. Any spaces within filename
are converted to underscores. Any other illegal characters within filename are
removed.

So, thefile we just opened (sur f ace. dat ) is now in the structure variable named
SURFACE_BINARY. The variable is a structure with each field name being an
element of the structure.
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The structure can be viewed in the Variable Watch Window.

Mame Type | Walue
B | SURFACE_BINARY STRUCT { <Anonpmouss }
ISR INT Anray[350, 450]
[0.0] INT 3198

II]\Locals {Paramsg Commong System | 4 | | _’I

Figure 12-14: Variable Watch Window Showing MARBELLS_BINARY Structure
You can specify which part of the structure variable you want to access by using the
following syntax:

variable_name.element_name
For example, display the image by entering:
TVSCL, SURFACE_BI NARY. A

Figure 12-15: Surface.dat displayed using TVSCL
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Using Macros to Import HDF Files

To import aHierarchical Data Format (HDF), HDF-EOS, or NETCDF fileinto IDL,
compl ete the following steps.

1. Select the Import HDF Filetool bar button. The Select a valid HDF,
NETCDF or HDF-EOSfiledialog is displayed.

Select a valid HDF, NETCDF or HDF-EOS file HE
Loak in: I 3 data j gl i =
E]abnormdat clouds3d. dat E data.tst galawy. dat
@ alie.dat convec.dat dirty_sine. dat head.dat
@ azcil.dat cow, zmf @ endocell.jpg @ heart, dxf

r% ascil. bt ctzcan.dat @ examples. tif hurric. dat
cereb.dat damp_sh.dat flovedata3. dat @ image. tif
chirp.dat damp_snZ.dat flovedatad. dat inde. bt
1 | i
File name: I Open I
Files of type: I"." j Cancel |

Figure 12-16: Select a valid HDF, NETCDF or HDF-EQOS file Dialog

2. Select afileto import. Click Open.

3. The HDF Browser window is displayed (shown at the end of these example
steps). In the HDF Browser window, select the datain the file you want to
import into IDL.

In the Display pull-down menu, select the type of file you are reading. The two

options are:
» HDF/NETCDF
« HDF-EOS

Next, select the type of data you want to import. The following tables describe
the options available for the two display choices from the pull-down menu.

Menu Selection Description

HDF/NetCDF Summary

Table 12-2: Menu Options for HDF/NetCDF Data Types

Using IDL Using Macros to Import HDF Files
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Menu Selection

Description

DF24 (24-bit Images)

24-bit images and their attributes

DFRS8 (8-hit Images)

8-bit images and their attributes

DFP (Palettes)

Image palettes

SD (Variables/Attributes)

Scientific Datasets and attributes

AN (Annotations)

Annotations

GR (Generic Raster)

Images

GR Globa (File) Attributes

Image attributes

VGroups

Generic data groups

VData

Generic data and attributes

Table 12-2: Menu Options for HDF/NetCDF Data Types

Menu Selection

Description

HDF-EOS Summary

Point

EOS point data and attributes

Swath

EOS swath data and attributes

Grid

EOS grid data and attributes

Table 12-3: Menu Options for HDF-EOS Data Types

Once you have selected the type of data, information is displayed that shows
the different elements of data available in the file you are opening. For
example, if itisan imagefile, you will see the names of the images displayed.

Select the item to import.

If you have selected an image, 2D data set, or 3-by-n-by-m data set from the
pull-down menu, you can click on the Preview button to view the image. If
you have selected a data item that can be plotted in two dimensions, click on
the Preview button to view a 2D plot of the data (the default); or click on the
Preview Surface radio button to display a surface plot; click on the Preview
Contour radio button to display a contour plot; or click on the Preview Show3

Using Macros to Import HDF Files
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radio button for an image, surface, and contour display. You can also select the
Fit to Window check box to fit the image to the window.

Next, if you want the data or metadata item you are previewing to be imported
into IDL, select the Read check box to extract the current data or metadata

item from the HDFfile.
Next, specify aname for the extracted data or metadata item.

Note
The Read check box must be selected for the item to be extracted. Default names

are generated for al data items, but may be changed at any time by the user.

&l HDF Browser [<]

Display: |HDF / NETCDF =
Preview

DFR3 [8-bit Images) =

PALETTE

B-hit IMAGE ATTRIBUTES

¥ | Read  Extract As:|ydiogen_Image

gg&HﬂT:me ¥ Fit to windaw

WIDTH = 204
5 Preview Imags

© Preview Surface

£ Preview Contour

1 Preview Show3

Ok Colar Table Cancel

Figure 12-17: HDF Browser Window

4. Continue selecting to read and name the data or metadata items you want to
import into IDL.
5. Click OK.

HDF, NETCDF, or HDF-EOS files read with the Import Binary File macro are
stored in structure variables which are named filename_DF where filename is the
name of the file you opened without the extension.
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Note
IDL variables must begin with a letter, and may contain only letters, digits, the
underscore character, or the dollar sign. If thefirst character of filenameis not a
letter, the prefix “var” is added to the variable name. Any spaces within filename
are converted to underscores. Any other illegal characters within filename are
removed.

The variable is a structure with each data or metadata name being an element of the
structure. You can specify which part of the structure variable you want to access by
using the following syntax:

variable_name.data_name

For example, if you imported two data elements out of afile named hydrogen.hdf and
you named the elements IMAGEL and IMAGEZ2, you could access each individual
data element using the following:

HYDROGEN_DFIMAGE1
HYDROGEN_DFIMAGE2

If you wanted to view IMAGEL, you would enter:
TV, HYDTROGEN DF. | MAGEL

For more information on IDL support of HDF and other scientific dataformats, see
the Scientific Data Formats manual .

Using Macros to Import HDF Files Using IDL
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Reading and Writing
Images

This chapter provides an introduction to reading and writing image data using the latest commands
and user interfaces found in IDL.

Listof Commands ................... 208 Accessing Specific Image File Formats .. 215
Accessing Image FilesUsing Dialogs . ... 211  Accessing FilesUsing Dialogs......... 217

Accessing General Image File Formats . .. 214  Accessing Files With Compound Widgets 219
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List of Commands

The following routines are used for reading and writing image data. These IDL
routines provide access to specialized functionality in the case of more specific
applications.

Compound Widgets and Dialogs

CW_FILESEL A compound widget for file selection.

DIALOG_PICKFILE Allows the user to interactively pick afile, or
multiple files, using the platform's own native
graphical file-selection diaog.

DIALOG_READ_IMAGE A graphical user interface used for reading
image files.

DIALOG_WRITE_IMAGE A graphical user interface used for writing
image files.

Images (Generalized)

QUERY_IMAGE Reads the header of afile and determinesif it is
recognized as an imagefile.
READ_IMAGE Reads the image contents of afile and returns the

imagein an IDL variable.

WRITE_IMAGE Writes an image and its color table vectors, if any, to a
file of a specified type.

Images (Specific Formats)

QUERY_BMP Obtains information about a BMP image file without
having to read the image.
QUERY_DICOM Testsafile for compatibility with READ_DICOM and

returns an optional structure containing information
about images in the DICOM file.

QUERY _JPEG Obtains information about a JPEG image file without
having to read the image.

List of Commands Using IDL
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QUERY_JPEG2000

QUERY_PICT

QUERY_PNG

QUERY_PPM

QUERY_SRF

QUERY_TIFF

READ BMP

READ_DICOM

READ_INTERFILE

READ_JPEG

READ_JPEG2000

READ_PICT

READ_PNG

READ_PPM

READ_SRF

209

Obtains information about a JPEG 2000 image file
without having to read the image.

Obtains information about a PICT image file without
having to read the image.

Obtains information about a PNG image file without
having to read the image.

Obtains information about a PPM image file without
having to read the image.

Obtains information about a SRF image file without
having to read the image.

Obtains information about a TIFF image file without
having to read the image.

Reads a Microsoft Windows Version 3 device
independent bitmap image (.bmp) and returns a byte
array containing the image.

Reads an image from a DICOM file along with any
associated color table.

Reads image data stored in Interfile (v3.3) format and
returnsa 3D array.

Reads JPEG (Joint Photographic Experts Group)
format compressed images from files or memory.

Reads JPEG 2000 images from files or memory.

Readsthe contents of aPICT (version 2) format image
file and returns the image and color table vectors (if
present).

Reads the image contents of a Portable Network
Graphics (PNG) imagefile.

Reads the contents of a PGM (gray scale) or PPM
(portable pixmap for color) format image file and
returns the image in the form of a2D byte array (for
gray scale images) or a (3, n, m) byte array (for
TrueColor images).

Reads the contents of a Sun rasterfile and returns the
image and color table vectors (if present).

List of Commands
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READ_TIFF Reads multi channel image TIFF format files and
returns the image and color table vectors.

READ_X11 BITMAP Reads bitmaps stored in the X Windows X 11 bitmap
format.

READ_XWD Reads the contents of afile created by the xwd (X
Windows Dump) command and returns the image and
color table vectors.

WRITE_BMP Writes an image and its color table vectorsto a
Microsoft Windows Version 3 device independent
bitmap file (.bmp).

WRITE_JPEG Writes compressed images to a JPEG (Joint
Photographic Experts Group) filewhichisa
standardized compression method for full-color and

gray-scale images.

WRITE_JPEG2000 Writes compressed images to a JPEG 2000 file.

WRITE_NRIF Writes an image and its color table vectorsto an
NCAR Raster Interchange Format (NRIF) rasterfile.

WRITE_PICT Writes and image and its col or table vectorsto aPICT
(version 2) format image file.

WRITE_PNG Writesa 2D or 3D IDL variableinto a Portable
Network Graphics (PNG) image file.

WRITE_PPM Writes an imageto aPPM (TrueColor) or PGM (gray-
scale) imagefile.

WRITE_SRF Writes an image and its color table vectors to a Sun
Raster File (SRF) imagefile.

WRITE_TIFF Writes an image and its color table vectorsto a

Tagged Image Format (TIFF) imagefile.

List of Commands Using IDL
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Accessing Image Files Using Dialogs

Selecting an Image File

The DIALOG_READ_IMAGE function isagraphical user interface which isused for
reading image files. This interface simplifies the use of IDL imagefile I/O. Users are
able to preview images with a quick and simple browsing mechanism which will also
report important information about the image file. The user has the option to view the
image in color, grayscale, or no preview.

Result = DI ALOG READ | MAGE( )

SiSclectinage Fle |
Drive: I C:h = I
| C:himages |
cloud.jpg

Eullens.'EE

File niarme: |W'I'f|'2|tl'ﬂl3'-l2'ﬂ5|

Filter: I Image Files = I

Presviews: | Colar =

Format: PHG
Channelz: 1
Width: 360
Height: 360
Fixel BYTE

e SR |
Palette: Yes Hﬂnﬂ
Image of 1

Figure 13-1: The DIALOG_READ_IMAGE dialog
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Button Function
Open Opens the selected imagefile.
Cancel Cancels the current image selection.
Arrow Keys Pages through multiple imagesin thefile.

Table 13-1: Save Image File Buttons
Saving an Image File

The DIALOG_WRITE_IMAGE function isagraphical user interface which is used
for writing/saving image files. This interface simplifies the use of IDL imagefile /0.

nyi rage = DI ST(100)
result = DI ALOG WRI TE_I MAGE( nyi mage, FI LENAME=' nyimage.tif')

&l Save Image File |
Drive:IE:"s VI

CARSIMDLSS

docsh,
examples’,
external',
helpt,

librt,
resoUrcet,

File name: |m_l,limage.tif | Save

Save a I.TIFF,.TIF vI Cancel

Optiohz...

i

Figure 13-2: The DIALOG_WRITE_IMAGE dialog

Accessing Image Files Using Dialogs Using IDL



Chapter 13: Reading and Writing Images 213

Button Function
Save Savesthe imagefile.
Cancel Cancels the save function.
Options Brings up adialog box of image format save options.

Using IDL

Table 13-2: Save Image File Dialog Buttons

&j Image Options |

[ Append

100
A _
* Rezolution

100
Rl 1
' Reszolution

Compression I Mone TI
o]

Figure 13-3: Image Options
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Accessing General Image File Formats

Querying an Image File

The QUERY _IMAGE function reads the header of an image file and determinesif it
isrecognized as an imagefile. If it isan image file, an optional structure containing
the information about the image is returned. The Info structure for al image types has
the following fields:

Tag Definition
CHANNELS Long
DIMENSIONS One-dimensional long array
FILENAME Scalar string

HAS PALETTE | Integer
IMAGE_INDEX | Long
NUM_IMAGES | Long
PIXEL_TYPE Integer
TYPE Scalar string

Table 13-3: Info Structure for Images
Reading an Image File

The READ_IMAGE function reads the image contents of afile and returns the image
inan IDL variable.

Writing an Image File

The WRITE_IMAGE function writes an image and its color table vectors to afile of
a specified type. The WRITE_IMAGE function can write most types of image files.

Accessing General Image File Formats Using IDL
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Accessing Specific Image File Formats

QUERY_* Routines

IDL has added a consistent set of query routines to the existing IDL image file format
API to alow usersto abtain information about files without having to read them into
memory.

All of the QUERY _ routines return a status, which determinesif thefile is appropriate
to use the corresponding READ _ routine. In addition, these routines return an
anonymous structure containing all of the available information for that image format,
such as the image dimensions, number of samples per pixel, pixel type, paette info,
and the number of imagesin thefile. The following isalist of the current QUERY _

routines:
QUERY_BMP QUERY_PNG
QUERY_DICOM QUERY _PPM
QUERY _JPEG QUERY _SRF
QUERY _JPEG2000 QUERY _TIFF
QUERY_PICT

READ_* Routines

IDL includes a number of routines for reading standard graphics file formats. These
routines read the image file format and returns the image and color table vectors (if
present). The followingisalist of the current READ _ routines:

READ_BMP READ_PNG
READ_DICOM READ_PPM
READ_JPEG READ_SRF
READ_JPEG2000 READ_TIFF
READ_PICT

Using IDL Accessing Specific Image File Formats
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WRITE_* Routines

Chapter 13: Reading and Writing Images

IDL has added a consistent set of write routines to the existing IDL image file format
functions to allow users to write an image and its color table vectorsto afile of a

specified type. Thefollowing isalist of the current WRITE _ routines:

WRITE_BMP
WRITE_DICOM
WRITE_JPEG
WRITE_JPEG2000
WRITE_PICT

Accessing Specific Image File Formats

WRITE_PNG
WRITE_PPM
WRITE_SRF
WRITE_TIFF

Using IDL
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Accessing Files Using Dialogs

File Selection

The DIALOG_PICKFILE function alows the user to interactively pick afile using
the platform’s own native graphical file selection dialog. The user can also enter the
name of thefile.

Directory Selection

The DIRECTORY keyword allows the user to select a directory rather than afile
name with the DIALOG_PICKFILE function. See DIALOG_PICKFILE in the IDL
Reference Guide for details.

Result = DI ALOG Pl CKFI LE( )

Pleasze Select a File

Look in; I £ examples
data [ object
demo [ tstarm
doc .:I
quibuilder E
inzight

migs

File name: Idemu:u_pru:ui.pri Open I
Files of twpe: I"." j Cancel |

Figure 13-4: DIALOG_PICKFILE

Multiple File Selection

The MULTIPLE_FILES keyword allows multiple file selection in the dialog. When
this keyword is set, the user can select multiple files using the platform-specific
selection method and DIALOG_PICKFILE can return a string or an array of strings
that contains the full path name of the selected file or files.

Using IDL Accessing Files Using Dialogs
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Result = DI ALOG Pl CKFI LE(/ MULTI PLE_FI LES)

PloaseSoloota e ]
Laak ir: |El data j ﬂl

abriorm. dat chirp.dat damp_zn2.dat m examples.t
alie. dat ata. bt flowedata3,
ascil.dat C i dirty_zine. dat flovedatad.
E azcii. bt cowl 0 za m elew_tjpg galaxy. dat

j’ avhir.png czcan. dat @ elevbin. dat head.dat
cereb.dat damp_zn.dat m endocell.jpg @ hiezart, duf

« I |

File niame: I"u:u:unveu:.dat" "clouds3d.dat" "data.tet" "elevbi Open I
Files of tupe: I"." j Cancel |

Figure 13-5: MULTIPLE_FILES Selection
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Accessing Files With Compound Widgets

Selecting a File

The CW_FILESEL isacompound widget which can be used in a component fashion
aswell as adding multiple file filter selection. The following example illustrates how
CW_FILESEL could be used to create a widget for opening imagefiles:

PRO i mage_opener _event, event
W DGET_CONTROL, event.top, GET_UVALUE=state, /NO _COPY

CASE event . DONE OF
0: BEG N
state.file = event. VALUE
W DGET_CONTROL, event.top, SET_UWVALUE=state, /NO_COPY
END
1: BEG N
IF (state.file NE'') THEN BEG N
inmg = READ | MAGE(state.file)
TV, ing
ENDI F
W DGET_CONTROL, event.top, SET_UVALUE=state, /NO_COPY
END
2: W DGET_CONTRCL, event.top, /DESTROY
ENDCASE

END
PRO i mage_opener
DEVI CE, DECOVPOSED=0, RETAI N=2
base = W DGET_BASE(TI TLE =" Open | mage', /COLUW)
filesel = CWFILESEL(base, /I MAGE_FILTER, FILTER="AIIl Files")
file=""

state = {file:file}

W DCGET_CONTROL, base, /REALIZE
W DCET_CONTROL, base, SET_WVALUE=state, /NO _COPY

XMANAGER, 'inmage_opener', base

END

Using IDL Accessing Files With Compound Widgets
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This code opens the following dialog:

&l Open Image M=l E3
Drive:lﬁ
|E:'ximages |
cloud.jpg

Eullens.'EE

File name:|WDf|'2|tl'ﬂF'-F'nEI | Dpen |
Filter: I.-'l'l.ll Files vI Cancel |

Figure 13-6: CW_FILESEL

Accessing Files With Compound Widgets Using IDL



Chapter 14:
Reading and Writing
ASCI| Data

This chapter provides an introduction to reading and writing ASCII data using the commands and
user interfacesfound in IDL.

Overview .........coviiiiinnannnn. 222  Advanced File Input/Qutput . .......... 227
Reading an ASCII DataFile ........... 223
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Overview

IDL recognizestwo types of ASCII datafiles: free format files, and explicit format
files. A free format file uses commas or tabs and spaces to distinguish each element
in thefile. An explicit format file distinguishes elements according to the commands

specified in aformat statement.

Overview Using IDL
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Reading an ASCII Data File

Most ASCII files are free format files. IDL uses three commands for reading ASCI|
datafiles: READ, READF, and READS. The READ procedure reads free format
data from standard input, READF reads free format data from afile, and READS
reads free format data from a string variable.

Using the ASCII_TEMPLATE Function

The ASCIlI_TEMPLATE function generates a template defining an ASCI| file
format. In this example, two routines are used to input an ASCII datafileinto IDL.
Thefirst routine, ASCII_TEMPLATE, isawidget program which allows the user to
describe the data organization of the file. This routine creates atemplate which is
used to read the data file, according to the template specifications, by the second
routine called READ_ASCII. Thetemplateisan IDL variable that can be reused by
other files with the same organization. The following example creates a template for
an ASCI| file using the ASCII_TEMPLATE function.

tenplate = ascii _tenplate( )
This command assigns the description of the datato a variable named template. IDL
will display adialog box which prompts the user to select afile.

Note
If afilenameis specified in the parentheses after the ASCII_TEMPLATE function,
this screen will not appear.

Pleaze Select a File EHE
Lookjn: |3 183 =] g' P
|1 bin adinit dat idl_datariner.dl idl_fftacls
] examples backup.macros.ini idl_datarniner.dim idl_fftoal.
|20 extemal [T hinstall exe idl_dicom.dl idl_gif.dl
| help idl.ooa idl_dicom.dim idl_gif din
b idl_cdf.di idl_df.dl idl_grtaol.
| resource idl_cdf.dim idl_df.dim idl_grtaol.
K I | ]
File name: I Open I
Filez of type: I"." j Cancel |

Figure 14-1: File Selection Dialog Box

Using IDL Reading an ASCII Data File
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Once afile has been selected, IDL displays thefirst of three pages of the
ASCII_TEMPLATE dialog.

EJSTEP 1 of 3: Define Data Type / Range

Chooze the field type which best describes your data:
" Fized Width [fields are aligned in colurmnz)

+ Delimited [commas, whitespace, etc. separate each field)

Comment String to |gnore:
Dlata Starts at Line: |1

Selected Text File:

Text
1 -
2 with comments prefaced ky the "%$" character. It is used as
3 an example in documentstion for Insight.
4
5 5503 22.1 1&.3 40.0 % First record
& 1.1 15.1 22.4 % Second record
7 io0.z2 TE.0 22.1 2.3 % Third record
=}

-
4 3

‘ Cancel | | Mest > | ”

Figure 14-2: ASCIlI Template - Define Data Type / Range
The first page displays a representative sample of lines from the data file with their

numbers on the left. Select the field type that best describes the data. Click the Next
button on the bottom-right corner of the screen to move to the next page.

Reading an ASCII Data File Using IDL
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&l STEF 2 of 3: Define Delimiter / Fields

Mumnber of Fields Per Line: |10.11.6.7.6.7

Delimiter Between D1ata Elements:

@+ ‘White Space ¢ Comma  Colon
" Semicalon € Tab  Other |:|

Selected Records:

Text
1 -
2 with comments prefaced ky the "%$" character. It is used as
3 an example in documentstion for Insight.
4 5503 22.1 1&.3 40.0 % First record
5 1.1 15.1 22.4 % Second record
& io0.z2 TE.0 22.1 2.3 % Third record

-
4 3

| _Coneel | _<Bck | [fiEi3 |

Figure 14-3: ASCII Template - Define Delimiter / Fields
The second page displays the number of fields per linewhich islisted asthree and the

white space is selected for the data delimiter. Click the Next button on the bottom
right corner of the screen to move to the next page.

Using IDL Reading an ASCII Data File
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EJSTEP 3 of 3: Field Specification

[rata Type

Mame; [fighd0l

Shing

field02 | Sting Type: |String -
fieldd3  Sting
fieldd4  Sting

Shing Group

Shing

Group Al Ungroup Al

Walue to Assign to Missing Data: % [EEE MaM l:l

Sample Record:

1 file contains ASCIT format dats in -
2 with comments prefaced oy the tyn character.

3 arn example in docunentatifor Insight.

4 5503 22.1 1&.3 40.0 £ First record

5 1.1 15.1 22.4 £ Second record

& io0.z2 TE.0 22.1 2.3 £ Third record

-
4 3

‘ Cancel | < Back | | Finizh ”

Figure 14-4: ASCII Template - Field Specification

Thethird page displays the columnsin the data set which can be named and their data
type specified. Name the fields by typing in the name text at the upper right of the
form. Click the Finish button on the bottom-right corner of the screen.

Theresult isan IDL structure variable that describes the data in the file and can be
used as input to the READ_ASCII command.

Reading an ASCII Data File Using IDL
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Advanced File Input/Output

For information on more a