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Chapter 1:

Overview

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

AboutIDL .......... ... ... ... ..L. 14 ReportingProblems ...................
Typographical Conventions. ............ 16
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About IDL

About IDL

IDL is acomplete 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 isatime-saving alternative 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 compl ete applications by writing IDL programs.

Advantages of IDL include:

IDL isacomplete, structured language that can be used both 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.

Immediate 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 allow you to observe the results of your computations
immediately.

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, PICT, PNG,
PPM, SRF, TIFF, X11 Bitmap, and XWD.

« scientific dataformats; CDF, HDF, and NetCDF.
» 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.

IDL programs run the same across all supported platforms (UNIX, VMS,
Microsoft Windows, and Macintosh systems) with little or no modification.

Using IDL



Chapter 1: Overview

Using IDL

15

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.

About IDL
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Typographical Conventions

Thefollowing typographical conventions are used throughout the IDL documentation
Set:

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

CONTOUR, Z[, X, Y]

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

object = OBJ_ NEW('IDLgrPlot")

object -> GetProperty, ALL=properties

o ltalictype
Argumentsto IDL procedures and functions — data or variables you must
provide — are displayed initalic type. In the above example, Z, X, and Y are all
arguments.

* Sguarebrackets([])
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 al so used to specify array
elements.

e Courier type
In examples or program listings, things that you must enter at the command
lineor 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 = INDGEN(5)
PRINT, array

In this case, the results are shown like this:

O 1 2 3 4

Typographical Conventions Using IDL
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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 bugs do surface. When you
encounter a problem with IDL, the manner in which you report it has a large bearing
on how well and quickly we can fix it.

Bugs which are reported and verified in one release are corrected as soon as possible.
The relnotes.txt file accompanying each release 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 usto
address the problem rapidly.

Background Information

Using IDL

Sometimes, a bug 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 bug:

* Your IDL installation number.

e Theversion of IDL you are running.

*  Thetype of machineit isrunning on.

e The operating system version it is running under.

e Thetypeand version of your windowing system.

» Thegraphics device, if the problem involves graphics.

The installation number is assigned by us when you purchase IDL. The IDL version,
site number, and type of machine are printed in the output window when IDL is
started.

Under UNIX, the version of the operating system can usually be found in the file
letc/motd. It is also printed when the machine boots. In any event, your system
administrator should know thisinformation.

Under VMS, the DCL statement:
write sys$output f$getsyi("version”)
will give you the operating system version.

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

Reporting Problems
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On the Macintosh, select About this M acintosh from the apple menu.

Double Check

Before reporting a problem, you should always ask yourself, “Isit readly abug?’
Sometimes, it is a simple matter of misinterpreting what is supposed to happen.
Double check with the manual or alocal expert.

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 feel that the manual was vague or unclear on a subject.

It is often obvious whether something isabug or not. If IDL crashes, it isagenuine
bug. If however, it draws a plot differently than you would expect or desire, it might
be abug, but it is certainly less obvious. Another question to ask is whether the
problem lies within IDL, or with the system running IDL. s your system properly
configured with enough virtual memory and sufficient operating system quotas?
Does the system seem stable and is everything €lse working normally?

Describing The Problem

When describing the problem, it isimportant to use precise language. Terms like
crashes, blows up, and fails are vague and open to interpretation. Doesit really crash
IDL and leave you looking at an operating system prompt? Thisis how RS
Technical Support personnel interpret a problem report of a crash. If the behavior
being reported refers to an unexpected error message being issued before returning
another prompt, then describing it as a crash becomes mideading. What isreally
meant by aterm like “fails?’

It is aso 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 asthis statement, “1DL dumps core when | execute
the following statements. | think it might be trying to get dynamic memory.” The
second version tells us exactly what happened. The opinion about what was going on
when the problem surfaced is also useful to us, but it helpsto haveit clearly |abeled
as such.

Reproducibility

Intermittent bugs 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 istherefore far more likely that we can help
you if you can tell us asequence of IDL statements that cause the problem to happen.
Naturally, there are degrees of reproducibility. Situations where a certain sequence of
statements causes the bug 1 timein 3 tries are fairly likely to be fixable. Situations

Reporting Problems Using IDL
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where the bug happens once every few months and no one is sure what triggered it
are nearly impossible to identify and correct.

Simplify the Problem

Using IDL

When reporting a bug, it isimportant to give us the shortest possible series of DL
statements that cause it. The longer and more intricate an example, the lesslikely itis
that we can help. Sometimes a single statement triggers the bug. Often though, the
problem surfaces when writing alarger system of inter-related procedures and
functions. Such a situation must be simplified before we can tackle it. Take the
following steps to simplify your problem:

e 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 bug. Don't do this all
at once. Instead, do it in aseries of low careful steps. Between each step, stop
and run IDL on the result to ensure that the bug still appears.

« If asimplification causes the bug to disappear, slowly restore the statements
involved until you can identify the source of the problem.

« If the problem does not involve file Input/Output, strive to eliminate al file 1/0
statements. Use IDL routines to generate a dummy data set, rather than
including your own data. If your bug report does not involve 1/0, it will be
much easier for usto reproduce. If you have to provide us with a copy of your
data, things become more complicated.

On the other hand, if the bug involves file Input/Output, attempt to determine if the
problem only happens with a certain file, or with any data. If you are running under
VMS, check the file organization using the DCL DIRECTORY/FULL command,
and include thisinformation in your report.

If it is necessary to send us your data there are two preferred methods. Firgt, if itisa
small data set please send it as an attachment in your e-mail to us at
support@rsinc.com. Second, if it isalarge data set please place it on our FTP site at
ftp.rsinc.com/incoming. Then send us the commands that reproduce your problem
along with the name of the data set that you placed on our FTP site.

The end result of such simplification should be a small number of IDL statements
that demonstrate the problem.

Reporting Problems
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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 ssimply writing IDL statements. At thislevel, the programmer is
underneath the user level shell of IDL and is not protected from small programming
errors that can corrupt data, give incorrect results, or even crash IDL. In such
situations, the burden of proving that abug iswithin IDL and not the dynamically
loaded code is entirely the programmer’s.

Although it is certainly true that a bug in this situation can be within IDL, it is very
important that you exhaust all other possibilities before reporting a bug. If you decide
that you need to report a bug, the comments above on simplifying things are even
more important than usual. If you send us asmall example that shows the bug, we can
respond quickly with a correction or advice. Otherwise, we may not even know
where to begin.

Sending Data with Your Bug Report

If the statements required to reproduce the bug are more than afew lines or require
datafiles, we will need you to send them to us on magnetic media or viae-mail. Call
us for details.

Contact Us

To report a problem, contact us at the following addresses.
Mail

Research Systems, Inc.
4990 Pear| East Circle
Boulder, CO 80301

Telephone

(303) 786-9900
(303) 786-9909 (Fax)
(303) 413-3920 (IDL Technical Support direct line)

Electronic Mail

support@ResearchSystems.com

Reporting Problems Using IDL


mailto:support@ResearchSystems.com

Part I: The IDL
Development
Environment






Chapter 2:

Running IDL

The following topics are covered in this chapter:

StartingIDL ........... ... ... 24
QuittingIDL ............. ... ... ..... 29
Environment VariablesUsed by IDL .. ... 30
InputtoIDL .......... .. ... ... ... ... 34
ExecutiveCommands ................. 38
Setting Up aPrinterinIDL ............. 40
Printing Graphics .................... 51

Using IDL

Preparing and Running Programs ........ 52
Issuing Operating System Commands. . . . . 55
BatchExecution ...................... 56
StartupFile. ... ... 58
Non-Interactive IDL . .................. 59
SAVEandRESTORE ................. 60
Journaling.............. ... ... 61

23



24 Chapter 2: Running IDL

Starting IDL

To run IDL under UNIX or VMS in command-line mode, enter idl at the operating
system prompt. To run the IDL Development Environment graphical user interface,
enter idlde at the UNIX prompt, or idl/de at the VMS prompt. To run IDL under
Windows or the Macintosh OS, double-click on the IDL icon. For adescription of the
IDL graphical user interface, see Chapter 4, “The IDL for Motif Interface”, Chapter
3, “The IDL for Windows Interface”, or Chapter 5, “The IDL for Macintosh
Interface”.

Note
To start the IDLDE by double-clicking on a.pro file in the CDE File Manager on
HP-UX, Solaris, or Tru64 UNIX, you must ensure that the IDLDE is setup to
support the CDE File Manager. See “ CDE File Manager Support” on page 153.

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:

* UNIX: Be sure that your PATH environment variable includes the directory
that contains IDL. You can find other recommended settings for environment
variables at the end of this chapter.

*  VMS: Seeyour system manager (or the IDL installation instructions) for the
proper commands to include in your LOGIN.COM file.

* Windows: Be surethat the path listed in the Propertiesdialog for the IDL icon
(thisis found under the File menu in the Program Manager in Windows NT
3.51, or by right-clicking on the IDL shortcut icon in Windows 95 and
Windows NT 4.0) accurately reflects the location of the IDL executable file
idide.exe.

Importing IDL Preferences from Previous Releases
Thefirst time you start IDL for Windows after installing, you will be prompted for

whether or not you want to import preferences or user-defined macros from a
previous release of IDL.

Starting IDL Using IDL
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Using IDL

Note
IDL will import preferences from IDL 5.1 or later versions.

IDL for Windows ]

@ ‘wiould wou like to migrate your IDL preferences and macros from a previous inztallation of [DL?

Figure 2-1: Importing IDL Preferences from Previous Releases

Note

It is not necessary to explicitly import macros from previous releases of IDL on
UNIX, VMS, or Macintosh platforms. IDL preferences and macros are
automatically imported on these platforms.

If you do not want to import preferences and user-defined macros, select No and IDL

will start. If you want to import from a previous rel ease, select Yes. The new Import
IDL Preferencesdialog displays.

Import IDL Preferences

Select the previous |DL ingtallation that containg the
preferences to migrate ta the new installation.

C: 4RSI DL54 bin'bin. «36Y

[ Import Macros

Ok I Lancel

Figure 2-2: Import IDL Preferences Dialog

This dialog displays the paths to the previous IDL installations on your machinein
the drop-down list box. Select the path to the previous release of IDL from which to
import preferences and user-defined macros. If you want to import any user-defined
macros from thisinstallation as well, select the Import Macr os check box. Click
OK. The preferences and user-defined macros are imported and then IDL will start.

Starting IDL
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Note

If you chose not to import user-defined macros or if you want to import macros
from several previousinstallations, you can select M acros— Import, and select the
previous release from which to import the macros.

Startup Switches Accepted by IDL

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 mode by specifying the name of a batch file at
startup time. See “Non-Interactive IDL” on page 59 for details.

UNIX

* TheUNIX version of IDL accepts the following command line switches:
-rt=file

Start IDL with aruntime license. The file argument should be an IDL .sav file.
If no fileis specified, IDL attemptsto run afile named runtime.sav. If you are
interested in developing IDL runtime applications, please contact your
Research Systems sales representative.

-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 idlde at
the command prompt.

-autow

Start IDL with the graphical user interface if possible, otherwise start IDL in
command-line mode.

-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-bit version, this flag will not work.

Starting IDL Using IDL
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-nw

Run IDL in command-line mode no matter what. Note that specifying idide -
nw at the command line will start IDL in command line mode.

See Chapter 4, “The IDL for Motif Interface” for additional command line
options for the graphical user interface.

VMS

« TheVMSversion of IDL accepts the following command line quaifiers:
/RUNTIME=file

Start IDL with aruntime license. The file argument should be an IDL .sav file.
If no fileis specified, IDL attemptsto run afile named runtime.sav. If you are
interested in developing IDL runtime applications, please contact your
Research Systems sales representative.

IQUEUE

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

IDE
Start IDL with the graphical user interface.
/[INO]WINDOW

Start IDL with the graphical user interface (same as/DE). If the NO prefix is
included, IDL startsin command-line mode.

/INOJAUTOWINDOW

Start IDL with the graphical user interface if possible, otherwise start IDL in
command-line mode. If the NO prefix isincluded, IDL startsin command-line
mode.

/ARRAY_MEMORY

Adjust the amount of memory allocated for IDL arrays. See
“IDL_ARRAY_MEMORY _SIZE” on page 32 for a more detailed description.

See Chapter 4, “The IDL for Motif Interface” for additional command line
options for the graphical user interface.

Windows

e TheWindows version of IDL accepts the following command line switch:

Using IDL Starting IDL
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-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 5.4
desktop icon so that the target line reads:

C:\RS-Directory\bin\bin.x86\idlde.exe -queue
where RS-Directory is the directory where you have installed IDL.

Macintosh

» The Macintosh version of IDL does not accept command-line switches.

Using IDL
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Quitting IDL

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

e |f you arerunning the IDL Development Environment (IDLDE), you can exit
by selecting the Exit option from the File menu.

e TypeAlt+F4 (Windows) or Command+Q (Macintosh)

Quitting Command-Line Mode (UNIX and VMS)

Using IDL

UNIX: Under UNIX, entering Ctrl+D as thefirst character in command-line mode
causes IDL to exit back to the operating system. The EXIT procedure has the same
function. If Ctrl+D is not the first character, it simply endsthe input line asif areturn
had been entered. Note that you can normally use Ctrl+Z to suspend IDL and return
you to the shell process without exiting IDL. After completing any shell commands,
typefgtoreturn 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.

VMS:. Under VMS, entering Ctrl+Z asthefirst character in command-line mode
causes IDL to exit back to the operating system. The EXIT procedure has the same
function. If Ctrl+Z is not the first character, it ends the input line asif areturn had
been entered. Thisinput lineis executed, then IDL exits.

Quitting IDL
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Environment Variables Used by IDL

When IDL starts, it checks the values of certain environment variables (called logical
names under VM S) and/or preference settings specified in the Preferences dialog of
the IDLDE. Whether IDL uses the environment variable or Preferences setting
depends on the platform;

» On Matif, the environment variable supersedes the value specified in the
Preferences dialog. The Preferences valueis used only if no environment
variable is specified.

e On Windows and Macintosh platforms, any startup value that can be specified
viathe Preferences dialog supersedes the corresponding environment variable.
Therefore, setting environment variables that correspond to startup values that
can be specified in the Preferences dialog has no effect.

The aspects of IDL’s behavior that are controlled by environment variables can also
be controlled by setting IDL system variablesin a startup script.
Environment Variables — All Platforms

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 applies only to IDL Direct
Graphics; IDL Object Graphics do not use the current graphics device.

IDL_DIR

Set this environment variable equal to the path to the main IDL directory. Setting this
value is the same as setting the value of the IDL system variable !DIR.

IDL_DLM_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL dynamically loadable modules. The corresponding IDL system
variableis!DLM_PATH. Due to the nature of DLMs, the value of IDLM_PATH
cannot be changed. See “!DLM_PATH” in Appendix D of the IDL Reference Guide.
For information on expanding IDL_DLM_PATH, see “Path Expansion” on page 33.

Environment Variables Used by IDL Using IDL
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Note
On Windows, using the IDL_DLM_PATH environment variable is the only way to
specify the path to DLMs.

IDL_HELP_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL help files. Setting this value is the same as setting the value of the
IDL system variable 'HELP_PATH. For information on expanding
IDL_HELP_PATH, see “Path Expansion” on page 33.

IDL_PATH

Set this environment variable equal to the path to the directory or directories
containing IDL library (.pro and .sav) files. Setting this valueis the same as setting the
value of the IDL system variable 'PATH. For information on expanding IDL_PATH,
see “Path Expansion” on page 33.

IDL_STARTUP

Set this environment variable equal to the path to an IDL batch file that contains a
series of IDL statements which are executed each time IDL isrun. See“ Startup File”
on page 58 for further details.

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 areasonabl e location based on operating system and vendor conventions. Set
theIDL_TMPDIR environment variable to override this choice and explicitly specify
the location for temporary files.

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

Environment Variables — UNIX

Using IDL

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

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

Environment Variables Used by IDL
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TERM

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

LM_LICENSE_FILE

IDL’'s FlexLM-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.

Logical Names — VMS

Thefollowing logical nameisused by IDL only for VMS.
IDL_ARRAY_MEMORY_SIZE

You can control both theinitia size of the memory block allocated to hold IDL
arrays and the amount of memory allocated when the array memory block must be
extended dynamically. You can control the memory allocation in two ways:

1. If alogica named IDL_ARRAY_MEMORY _SIZE existswhen IDL starts,
IDL usesitsvalue to determine the initial and extend sizes. If the logical
contains asingle number, it istaken asthe extend size. Two numbers separated
by whitespace are taken as the extend and initial sizes, in that order. For
example, to set the extend size to 1024 pages, you could put the following line
into your LOGIN.COM file:

$ DEFINE IDL_ARRAY_MEMORY_SIZE 1024
To aso make theinitial size be 2048 pages:
$ DEFINE IDL_ARRAY_MEMORY_SIZE "1024 2048"

2. Usethe ARRAY_MEMORY qualifier to specify these same values at startup
time. As above, to set the extend size to 1024 pages:

$ IDL/ARRAY_MEMORY =(EXTEND=1024)
To set theinitial size to 2048 as well:
$IDL/ARRAY_MEMORY =(INITIAL=2048, EXTEND=1024)

The choice of qualifier or logical depends on the application. Values specified viathe
ARRAY_MEMORY qualifier take precedence over those specified by the logical
name. Neither are required; IDL will provide defaults. The ability to set these values
is provided for those with a deep understanding of VMS memory management and
special requirements that the defaults don't satisfy.

Environment Variables Used by IDL Using IDL
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Path Expansion

Using IDL

ThelDL_PATH, IDL_DLM_PATH, and IDL_HELP_PATH environment variables
support two special notations that cause IDL to expand the variables when they are
trandated at startup time. These notations simplify the setting of these variables:

Using “+" — When IDL trandlatesthe IDL_PATH, IDL_DLM_PATH, or
IDL_HELP_PATH environment variables, it looksfor aleading + on each
directory, and if it is present, IDL searches the directory and all of its
subdirectories for files of the appropriate type for the path. Any directory
containing such filesis added to the path. For more information, see
EXPAND_PATH in the IDL Reference Guide.

Using “<IDL_DEFAULT>" — When IDL getsthe value of the IDL_PATH,
IDL_DLM_PATH, and IDL_HELP_PATH environment variables, it replaces
any instances of the string <IDL_DEFAULT> with the default value IDL would
have assumed for the environment variableif it were not defined. Hence, to
pre-pend your directory to IDL’s default location in 'DLM_PATH (under
UNIX):

% setenv IDL_DLM_PATH "/your/path/here:<IDL_DEFAULT>"
To append it to the end:
% seterv IDL_DLM_PATH "<IDL_DEFAULT>:/your/path/here"

This substitution allows you to set up your paths without having to hard-code
IDL’s defaults into your startup scripts.

Environment Variables Used by IDL
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Input to IDL

Commands that are entered at the IDL prompt are usually interpreted as IDL
statements to be executed. Other interpretations include executive commands that
control execution and compilation of programs, shell commands, etc. Input to the
IDL prompt isinterpreted according to the first character of the line, as shown in the
following table.

First Character Action
Executive command
Help inquiry

$ Command to be sent to operating system (UNIX,
VMS, Windows)

@ Batch file initiation.

Up arrow key Recall/edit previous command

Ctrl+D Under UNIX, exitsIDL, closes all files, and returns
to operating system.

Ctrl+Z Under UNIX, suspends IDL. Under VMS and
Windows, exits IDL, closes dl files, and returns to
operating system.

All others IDL statement

Table 2-1: Interpretation of the First Character in an IDL Command

Command Recall and Line Editing

Input to IDL

IDL savesthelast 10 command lines entered. These command lines can be recalled,
edited, and re-entered. The up-arrow key ( 1 ) on the keypad recalls the previous
command you entered to IDL. Pressing it again recalls the previous line, and so on.
When acommand isrecalled, it is displayed at the IDL prompt and can be edited
and/or entered.

Note
You can change the number of linesto berecalled in the IDLDE Preferences. Select
File - Preferences... and adjust the number under the Gener al option.

Using IDL
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Theline-editing abilities and the keys that activate them differ somewhat between the
different operating systems. The table below lists the edit functions and the

corresponding keys.

Function UNIX VMS Windows Macintosh
Move cursor to Ctrl+A Home Ctrl+A,
start of line Home
Move cursor toend | Ctrl+E Ctrl+E, End Ctrl+E, End
of line Ctrl+wW
Move cursor |eft Left arrow Ctrl+D, Left arrow Left arrow
one character Left arrow
Move cursor right Right arrow | Ctrl+F, Right arrow | Right arrow
one character Right arrow
Move cursor left Ctrl+B, (R13 Ctrl+left Ctrl+B
oneword on Sun arrow

Keyboard)
Move cursor right Ctrl+F, (R15 Ctrl+right Ctrl+F
one word on Sun arrow

Keyboard)
Deletefrom current | Ctrl+U Ctrl+U,
to start of line Ctrl+X,

Ctrl+Delete

Deletefrom current Ctrl+Delete
to end of line
Delete entire line Ctrl+U
Delete current Ctrl+X Delete Ctrl+X,
character Right-Delete
Delete previous Ctrl+H, or Backspace, | Backspace Ctrl+H, or
character Backspace, or Delete Delete

or Delete
Delete previous Ctrl+W, or Ctrl+W
word ESC-

Delete

Table 2-2: Command Recall and Line Editing Keys

Input to IDL
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Function UNIX VMS Windows Macintosh
Generate IDL Ctrl+C Ctrl+C Citrl+break Command
keyboard interrupt +period
Moveback oneline | Ctrl+N, Up | Ctrl+B, Up arrow Ctrl+N, Up
in recall buffer arrow Up arrow arrow
Move forward one Down arrow | Down Down arrow Down arrow
linein recall buffer arrow
Redraw current line | Ctrl+R Ctrl+R
Overstrike/l nsert ESC-I| Ctrl+A
EOF if current line | Ctrl+D
is empty, else EOL
Searchrecall buffer | At Xterm PF1, then A then input
for text command input text at textindialog

line: use”, prompt box
then input
text at
prompt.
At IDLDE
command
line: NA.
Insert the character | any any any character | any character
at the current character character
Executive
Commands
position

Table 2-2: Command Recall and Line Editing Keys

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
“IEDIT_INPUT” in Appendix D of the IDL Reference Guide for details.

Changing the Number of Lines Saved

You can change the number of command lines saved in the recall buffer by setting
IEDIT_INPUT equal to anumber other than one. (in the IDL Development
Environment, you can set this value in the Preferences dialog as well.) In order for

Using IDL
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Using IDL

the change to take effect, IDL must be able to process the assignment statement
before providing acommand prompt. This means that you must put the assignment
statement in the IDL startup file. (See “ Startup File” on page 58 for more information
on startup files.)

For example, placing the line
IEDIT_INPUT =50

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

Input to IDL
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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, while with VMS, Windows, and the M acintosh either case can be used.
Note that 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 Compiles text from files or keyboard without
executing
.CONTINUE Continues execution of a stopped program
.EDIT Opensfilesin editor windows of the IDLDE

(Windows and Motif only)

.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 IDL session without
requiring the user to exit and restart the IDL
session

.RETURN

Continues execution until encountering a
RETURN statement

Table 2-3: 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 a
routine (abbreviated as .SO)

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

code before execution

Table 2-3: Executive Commands

Executive Commands
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Setting Up a Printer in IDL

IDL allowsyou two waysto print: from the IDL command line and also from the File
menu. First however, you will need to specify and configure a print device.

IDL Printing in Windows

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

IDL Printing in Macintosh

Setting up a printer in IDL for Macintosh uses the normal printer setup procedure.
From the Apple menu, select Chooser. For more information on setting up a Printer
on Macintosh, see your Macintosh operating system documentation or support.

IDL Printing in UNIX

Setting up a printer on IDL for UNIX, the Xprinter (PostScript, PCL and RTL) print
manager used. This section will introduce you to the functionality of Xprinter.

Setting up a Printer with Xprinter

The Xprinter Setup dialog provides a user interface for selecting certain model-
specific printer options such as paper trays, paper size, page orientation, and the
spooler command.

Note
With Xprinter 3.3.1 (UNIX) the config fileis called .xprinterDefaults, however on
VMS, itisstill caled .xpdefaults.

The Xprinter Setup dialog also offers:

» Reading default configuration information from file SHOME/. X pdefaults, which
isyour local setup information file

» After presenting thisinformation, lets you modify these defaults, allowing you
to then choose one of these options:

»  Save default changes and store them in SHOME/. X pdefauilts

e Cancel the changes

Setting Up a Printer in IDL Using IDL
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¢ Printer Setup

Output Format: ‘ « Printer Specific 4 Generic (File Only) ‘ About. . |
File Mame: [|Mprinter.eps EPSF _ll
Orientation: =
Scale :|;1.oo
£ Portrait
v Landscape Copies: Ij‘
Apply Sawve | Reset Cancel Install...

Figure 2-3: The Printer Setup Dialog

Printer Setup Dialog Buttons

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

Button Description

Apply Writes current configuration information to your default
printer information file SHOME/. X pdefaullts.

Save Writes current configuration information to your default
printer information file SHOME/.X pdefaullts.

Reset Reloads default configuration from $HOME/. X pdefaullts.

Cancel Closes dialog and cancels all configuration changes.

Options Displays the options dialog box that lets you select an

aternate printer setup. This button is disabled if output is
configured to be sent to afileinstead of a printer.

Instal Displays the installation dialog box that allows you to add or
remove printer devices and printer ports from the
$HOME/ . X pdefaultsfile.

Table 2-4: Printer Setup Dialog Buttons
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Configuring Printer Setup Options

Specify the following options on theinitia 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 $SHOME/. X pdefaults
file. If the port isFILE: (asin the example here), 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.

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 a command, 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:

llp -d ps

EPSF
PCL4
PCL5

Thisfield only appearsif you select Output Format: File.
Click thisbutton to display alist of output file types and select
the desired type. Available types are EPSF (Encapsul ated
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 outpult;
avalue of 0.50 would reduce it by half.

Copies

Specify the number of copiesto print.

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

| ]
Printer Name:HP LaserJet IY PCL Cartridge on FILE: id
Resolution: |300 id
FPage Size: Letter id
FPaper tray: |Eassette |V

Ol | Cancel |

Figure 2-4: The Options Dialog

Usethisdialog to set the Printer Setup options:

Option Description

Printer Name Use thisfield to change the Printer on the Setup dialog. 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 2-6: The Printer Setup Options

Adding a New Printer to the List of Printer Choices

To add anew printer to your list of available printers:

« Defineaport, whichiisan alias for the print command.

Setting Up a Printer in IDL
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» Associate the port with the printer's PPD file.
To Define a New Port
To define anew port using the Printer Setup dial og:

» Display the Ports dialog. From the Printer Setup dialog, select Install, Add
Printer, and Define New Port.

¢ Printer Installation

Currently Installed Printers

HF LaserJet IV PCL Cartridge on FILE:,local
HF LaserJet IV PostScript Cartridge on FILE:,local

Add Printer... Rapmoees Sl

Dismiss Cancel

Figure 2-5: Defining a New Port
Type the port definition in the Edit Port edit box. Port definitions have the following
format:
port=print_command

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 asfollows:

ORION-=rsh bandit "Ip -d ps'
SIRIUS=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 Ip -d ps is executed on bandit to print to ORION. SIRIUSthoughisaPCL5
printer, so the print command executed on bandit to print to SIRIUSisIp-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.

Setting Up a Printer in IDL Using IDL



Chapter 2: Running IDL 45

Note
To create a printer 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 Ipstat -a command.

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

» Digplay 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.

» 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:

« 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.

Using IDL Setting Up a Printer in IDL
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» 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.
\\ Add Printer
Frinter Dewices Current Port Definitions
APS-PS PIF with APS-6-108 B ﬁ local=1p -t$xPOOCMAME

_________________________

APS-PS PIF with APS-6-80 FILE:=
APS-PS PIFP with LZR 1200

APS-PS PIF with LZR 2600

AST TurbolLaser-P3

Adobe LaserJet II Cartridge

Agfa Matrix ChromaScript

Agfa TabScript C500 PostScript Printer
Agfa-Compugraphic 9400F

Apple Laserlriter 7]

farie

Define Mew Port... Dismiss

Figure 2-6: Adding a Printer

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

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

* Inthe Currently Installed Printerslist box, select the printer you wish to
remove and click on Remove Selected.

Modifying Default Printer Setup Values

Xprinter retrieves default printer setup information from the file .Xpdefaultsin your
home directory. If thisfile does not exist, Xprinter reads the information from thefile
$XPHOM E/xprinter/X pdefaults or $XPPATH/X pdefaults. The Xprinter Printer Setup
dialog writes modifications to the default information in SHOME/. X pdefaullts.
However, it never modifies the default information in the file $XPHOME/X pdefaults
or $XPPATH/X pdefaults. If the file SHOME/. X pdefaults does not already exist, the
Xprinter Printer Setup dialog createsiit.

Although the most common way to modify the default Printer Setup is using the
Printer Setup dialog, which updates $HOM E/. X pdefaults automatically, you may also
edit this file with any text editor and make changes directly.

You may also set up the SHOME/. X pdefaults file to do the following:

» Déefine printer ports.
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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
$HOME/. X pdfaults and appears as part of the Printer Name in the Printer Setup dialog.
For instance, the following is the first Printer Name in the Printer Setup dialog before
you make any changes to $SHOME/.X pdefaullts:

AppleLaserWriter v23.0 PostScript on FILE:

For this Printer Name, FILE: is the 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 output.
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]
ORION=rsh bandit "Ip -d ps'
SIRIUS=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 Ip -d psis executed on bandit to print to ORION. SIRIUS, though, isa
PCL5 printer, and thus the print command executed on bandit to print to SIRIUS isIp
-d ps-T pcl5.

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

[ports]

ORION=rsh bandit "Ip -d ps'
SIRIUS=rsh bandit "Ip -d ps-T pcl15"
LOCAL=Ilp-dps

Your printer port can be any name you choose except FILE:, which isthe only
reserved port name. It causes Xprinter 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.
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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
Xpdefaults 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 dias is a descriptive name used to identify the printer. It
can be anything you choose. The alias is the name which
appearsin the Printer Setup dialog (such as HP LaserJet |11 S|
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/xprinter/ppds to find the PPD file for
your printer.

driver

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

port

The port isthe printer port aslisted in the [ports] section of
the Xpdefaults file (ORION, SIRIUS, and LOCAL in the
example [ports] section).

Table 2-7: Associating a Printer with a Port

Here's an example configuring three printers:

Port Printer Type Output Type
ORION HP LaserJet I11Si PostScript v52.3 PostScript
SIRIUS HP LaserJet 4M PCL Cartridge PCL
LOCAL QMS-PS 2200 v52.3 PostScript

Setting Up a Printer in IDL
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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 aiases:

HP LaserJet PS
HP LasterJet PCL
QOMSPS

It isimportant to notethat 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 appearsin the Printer Deviceslist box in the Add Printer
dialog. The corresponding PPD file is aready associated with the printer aliasesin
thislist box.

Now, identify the PPD file associated with each of these printers. In the

$XPHOM E/xprinter/ppds/filename.map file, you can find a PPD file for the printer on
port ORION (hp3si523.ppd)a PPD file for the printer on port LOCAL (q2200523.ppd),
and a PPD file for the printer on port SIRIUS (hp4m.ppd).

Thus the [devices] section of the .Xpdefaults file would be as follows:

[devices]

HP LaserJet PS=HP3SI523 PostScript, ORION
HP LaserJet PCL=HP4AM PCL,SIRIUS

QMS PS=Q2200523 PostScript,LOCAL

After these entries have been added to your .Xpdefaults file, the following printer
choices are available from the Printer Setup dialog:

HP LaserJet PS on ORION
HP LaserJet PCL on SIRIUS
QMSPSon LOCAL

Specifying a Default Printer

After you have configured all available printers, you may select one of them asthe
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
Xpdefaults file:

[windows]
device=PPD _file,driver,port

Simply provide the same information that you used in the [devices] section. Only the
format of the entry is different; there isacomma between the PPD_file and the driver
instead of a space.
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For example, suppose you wish the default printer to be the printer at port ORION.
The [windows] section would appear as follows:

[windows]

device=HP3S|523,PostScript, ORION

[ports]

ORION=rsh bandit "Ip -d ps"

SIRIUS=rsh bandit "Ip -d ps-T pcl5"
LOCAL=Ip-dps

[devices]

HP LaserJet PS=HP3S1523 PostScript, ORION
HP LaserJet PCL=HP4M PCL,SIRIUS

QM'S PS=Q2200523 PostScript,LOCAL

In your default .Xpdefaults file, the [windows] entry appears:

[windows]
device=NULL,PostScript,FILE:

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

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 adefault printer in
the example . X pdefaults file:

[HP3SI1523,PostScript]
Scale=0.80

Copies=1
PaperTray=Lower
PageSize=L etter
Orientation=Portrait
DPI=300
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Printing Graphics

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

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

Note
IDL does not support tiling or printing multi-page documents.

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 normal to create the image
you wish to print, then use the CLOSE_DOCUMENT keyword to DEVICE to
actually initiate the print job and print something from your printer. See “IDL
Graphics Devices’ in Appendix B of the IDL Reference Guide for details.

Printing IDL Object Graphics

Using IDL

To print IDL Object Graphics, you must create a printer object to use as a destination
for your Draw operations. See Chapter 28, “Printer Objects’ for information about
printer objects and their use.

Printing Graphics
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Preparing and Running Programs

To enter a short program or procedure from the keyboard, ssimply type .RUN or
.RNEW. When the final END statement is encountered, execution of the main
program will begin if there was an END statement and if no errors were found. If you
entered only functions or procedures or if the main program you entered had an error,
IDL will display the IDL prompt to show that a program is not running.

Usually, any text editor can be used to prepare programs or procedures of morethan a
few lines. The GUI front-end for IDL includes a built-in text editor, but this need not
be used if you prefer to use your own text editor or word processor. Files containing
IDL programs, procedures, and functions are assumed to have the extension name
.pro. Once the program has been entered into afile from an editor, run IDL and
compile one or more program files using .RUN or .RNEW.

Format of Program Files

There are essentially four types of code unitsin files containing IDL statements:
Procedure

A self-contained code unit with a unique name that is called by other code unitsto
perform adesired function. The calling code unit and the procedure communicate via
passed arguments.

Function

A self-contained code unit similar to a procedure. The only differenceisthat a
function returns avalue and can therefore be used in expressions.

Main Program

A series of statementsthat are not preceded by aprocedure or function heading. They
do, however, require an END statement. Since thereis no heading, it cannot be called
from other routines and cannot be passed in arguments. When IDL encountersamain
program as the result of a.RUN executive command, it compilesit into the specia
program named $MAIN$ and immediately executesit. Afterwards, it can be executed
again by using the .GO executive command.

Include File

A fileto beincluded in other files. The statements contained in an includefile are
textually inserted into the including file. See “Batch Execution” on page 56. A file
can contain any combination of functions, procedures, and/or include files. For
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example, afile might contain three procedures and two functions and also might be
included in another file.

See Chapter 9, “Introduction to IDL Programming” in the Building IDL Applications
manual for more information on creating programsin IDL.

Executing Program Files

Automatic Execution

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 isfound 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 suffix).

Explicit Execution

When afileis specified with the .RUN, .RNEW, .COMPILE, or @ commands, IDL
searches the current directory for filename.pro (where filename is the file specified)
and then for filename. If no fileis found in the current directory, IDL searchesin the
same way in each directory specified by 'PATH. If afileisfound, IDL compiles or
runs the file as specified by the executive command used.

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 (.pro or .sav, usually) when entering the run, compile, or batch
file 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 for more information.

Interrupting Program Execution

Using IDL

Programs that are running can be manually stopped by typing Ctrl+C (UNIX and
VMS), Ctrl+Break (Windows) or Command+. (Macintosh). Thisactioniscalled a
keyboard interrupt. A message indicating the statement number and program unit
being executed isissued on the terminal acknowledging the interrupt. The values of
variables can be examined, statements can be entered from the keyboard, and
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variables can be changed. The program can be resumed by typing the executive
command .CONTINUE to resume or .S to execute the next statement and stop.

Variable Context After Interruption

The variable context after akeyboard 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 see if an interrupt has been typed.
Execution does not stop until the statement that was active finishes; thus, along time
can elapse from the time the interrupt is typed to the time the program interrupts.

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+\.Thisis
avery abrupt exit—all variables are lost, and the state of open fileswill 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:

% reset or % stty echo -cbreak

* VMS: Aswithany VMS program, IDL can be aborted by typing Ctrl+Y.
Aborting IDL with Ctrl+Y should only be used as an emergency measure since
all the variables are lost and some output may disappear. It is possible to
resume IDL by typing the DCL command:

$ CONTINUE

However, if any DCL command that causes VM S to run a new program is issued
prior to the CONTINUE command, the IDL session will beirreversibly lost.

*  Windows and Macintosh: Thereis no abort character for either IDL for
Windows or IDL for Macintosh.
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Issuing Operating System Commands

Using IDL

UNIX and VMS operating system commands can be sent to a subprocess for
execution by entering the $ character followed by the command at the IDL prompt.
Under Windows, $ can be used to enter aDOS or Command Shell 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. Unlike $, SPAWN can also be used on the Macintosh.

For more information on the SPAWN procedure, see SPAWN in the IDL Reference
Guide and Chapter 2, “Using SPAWN” in the External Development Guide.

Issuing Operating System Commands
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Batch Execution

IDL can be run in the non-interactive mode (the batch mode) by entering the
character @ followed by the name of afile containing IDL executive commands and
statements. All executive commands and IDL statements that normally come from
the keyboard are read from the specified file.

Batch execution can be terminated before the end of thefile, with control returning to
the 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:
@filename

a the IDL prompt. (Note that the @ symbol must be the first character on thelinein
order for it to be interpreted properly.) IDL reads commands from the specified file
until the end of the fileis reached. Batch files can be nested by simply prefacing the
name of the new batch file with the @ character. As stated above, the current
directory and then all directoriesin the 'PATH system variable are searched (if the
file was not found in the current directory). The filename can aso include full path
specifications (e.g., when the batch file resides in a directory that isn’t included in
IPATH).

IDL only searchesthe !PATH directoriesfor .sav and .pro files. There are two waysto
get IDL to execute your batch/include file:

* Add the directory with your batch file to 'PATH, and make sure it has a .pro
extension (e.g. "mybatch.pro™)

» Makethedirectory with your batch files the working directory, either by
launching IDL from there, or using the CD routine

The only way to execute a simple ASCII batch/include file that does not have a..pro
extension isif it isin the working directory, or if you supply the full path
specification.

Interpretation of Batch Statements

Each line of the batch file isinterpreted exactly asif it was entered from the
keyboard. In the batch mode, IDL compiles and executes each statement before
reading the next statement. This differs from the interpretation of programs compiled

Batch Execution Using IDL



Chapter 2: Running IDL 57

using .RNEW or .RUN, in which all statementsin a program are compiled asasingle
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.

; Thiswill not work in batch mode.
FORI1 =1, 10 DO BEGIN
A=X[I

ENDFOR

In the batch mode, IDL compiles and executes each line separately, causing syntax
errors in the above example because no matching ENDFOR isfound 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 asasingle line using the $
(continuation) and & (multiple commands on asingle line) characters.

Batch Examples

An example of an IDL executive command line that initiates batch execution:
@myfile

This command causes the file myfile.pro to be used for statement and command input.
If thisfileisnot in the current directory, the search path !PATH is also searched.

An example of the contents of a batch file follows:

; Run program A:

. RUN proga

; Run program B:

. RUN progb

; Print results:

PRINT, AVALUE, BVALUE
; Close unit 3:

CLOSE, 3

<eof>

The batch file should not contain compl ete program units. Complete program units
should be compiled and run by using the .RUN and .RNEW commandsin the batch
files, asillustrated above.
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Startup File

The startup fileisan IDL batch file that contains a series of IDL statements which are
executed each time IDL is run. Common uses are to compile frequently used
procedures or functions, customize default settings, load data, and perform other
useful operations. It contains IDL statements that are individually compiled and
executed in the same manner as batch file execution.

* UNIX: To make IDL execute a startup file under UNIX, set the environment
variable IDL_STARTUP to the name of thefile to be executed. If
IDL_STARTUP is not defined, a startup file is not executed.

«  VMS: To make IDL execute a startup file under VMS, assign the VM S logical
name IDL_STARTUP to the name of the file to be executed. If
IDL_STARTUP s not defined, a startup file is not executed.

*  Windows: To make IDL execute a startup file under Windows, specify the
name of the startup file in the Startup dialog, found under Preferencesin the
IDL for Windows File menu.

* Macintosh: To make IDL execute a startup file on the Macintosh, specify the
name of the startup filein the IDL Startup Settings dialog, found under
Preferencesin the IDL for Macintosh Edit menu.

The procedure search path, 'PATH, is used when searching for thefileif itisnot in
the current directory. Startup command files are executed before the batch file
present in the initial command line, if any.

Startup File Using IDL
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Non-Interactive IDL

Under UNIX and VMS, IDL can be run entirely in the non-interactive mode by
including the name of afile containing batch mode commands in the shell command
used to invoke IDL. When the end of the file is reached, control revertsto the
interactive mode and input is accepted from the keyboard. Call the EXIT procedure
from the file to cause IDL to return to the operating system if you do not want to use
IDL in the interactive mode. The operating system command:

idl startup

runsIDL. IDL then executesin batch mode the text in the file startup.pro and reverts
to the interactive mode if acall to EXIT is not present in thefile.

Note
If you want IDL to display anything to awindow in non-interactive mode, IDL
requires that avalid DISPLAY environment variable be set. This means that you
must be logged into a machine to which IDL has access, and that the DISPLAY
environment variable be set to that machine. Thisis only arequirement when
displaying to screen device. To avoid this requirement, you could use another
device such asthe Z buffer or PostScript device.

Using IDL Non-Interactive IDL
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SAVE and RESTORE

The SAVE and RESTORE procedures combine to provide the ability to save the state
of variables, system variables, and procedures and functionsto restore them at alater
time. This ability to checkpoint a session and then recover it later can be very
convenient. SAVE/RESTORE files can be used for many purposes.

Save files can be used to recover variables that are used from session to session. A
startup file can be set up to execute the RESTORE command every time IDL is
started. (See “ Startup File” on page 58 for details on startup files.)

Save files can be used to distribute IDL code in binary format. If you have a program
or programs you wish to distribute, but do not want other to be ableto view or edit the
source code, use a savefile.

The state of an IDL session can be saved quickly and easily, and can be restored to
the same point. Thisfeature allowsyou to stop work, and later resume at a convenient
time.

Data can be conveniently stored in SAVE/RESTORE 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 ="'image.dat’, R, G, B, |

will save everything required to display the image properly in afile named image.dat.
At alater date, the simple command,

RESTORE, 'image.dat’
will recover the four variables from thefile.

Long iterative jobs can save their partia resultsin SAVE/RESTORE format to guard
against losing data if some unexpected event such as a machine crash should occur.

Note
Save files that contain IDL procedures, functions, and programs are not always
portable between different versions of IDL. In this case, you will need to recompile
and then save thefilesin the current version of IDL.
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Journaling

Using IDL

Journaling provides arecord of an interactive session by saving in afile all text
entered from the terminal in response to a prompt. All text entered to the IDL prompt
is entered directly into the file, and any text entered from the terminal in response to
any other input request (such as with the READ procedure) is entered as a comment.
Theresult is afile that contains a complete description of the IDL session.

JOURNAL hasthe form:
JOURNAL[, Argument]

where Argument is either afilename (if journaling is not currently in progress) or an
expression to be written to the file (if journaling is active).

Thefirst call to JOURNAL starts the logging process. If no argument is supplied, a
journal file named idlsave.pro is started.

Warning
Under all operating systems except VMS, creating a new journa 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 lJOURNAL is
zero. When the journa file is opened, the value of this system variable is set to the
number of thelogical file unit on which the fileis opened. This allows 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 results in the argument being written to the journal file asif
the PRINT procedure had been used. In other words, the statement,

JOURNAL,
isequivalent to
PRINTF, | JOURNAL, Argument

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 as an IDL batch input
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fileto repeat the session, and it can be edited with any text editor if changes are
necessary.

As an example, consider the following IDL statements:

;Start journaling to file demo.pro:

JOURNAL, ‘demo.pro'

;Prompt for input:

PRINT, 'Enter a number:'

;Read the user responseinto variable Z:

READ, Z

;Send an IDL comment to the journal file using JOURNAL:
JOURNAL, ; Thiswas inserted with JOURNAL '

;Send another comment using PRINTF:

PRINTF, lJOURNAL, '; Thiswas inserted with PRINTF.'
;End journaling:

JOURNAL

If these statements are executed by a user named Doug on a Sun workstation named
guixote, the resulting journal file demo.pro will look like the following:

; IDL Version 5.3 (sunos sparc)

; Journal File for doug@quixote

; Working directory: /home/doug/IDL
; Date: Mon Sept 9 14:38:24 1999

PRINT, 'Enter anumber:'

;Enter anumber:

READ, Z

; 87

; Thiswas inserted with JOURNAL.

; Thiswas inserted with PRINTF.

PRINTF, lJOURNAL, '; Thiswas inserted with PRINTF.

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 Using IDL
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The IDL for
Windows Interface

IDL for Windows has a convenient multiple-document interface called the IDL Development
Environment (IDLDE) that includes built-in editing and debugging tools. This chapter describes
the IDLDE. The following topics are covered in this chapter:

TheManIDLWindow ................ 64 Keyboard Shortcuts ................... 84
IDLDEWindows..................... 67 CustomizingIDL ..................... 86
TheMenultems ..................... 69 WindowsIDL Differences .............. 98
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The Main IDL Window

When you start IDL, the main IDL window appears (shown in the figure below). The
components of this window are described below.
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Figure 3-1: The IDL Development Environment for Windows

Docking/Undocking

Four sections of the IDLDE can be moved within and unanchored from the main
IDLDE window: the Tool Bar, Output Log, Variable Watch Window, and
Command Input Line. Click on the border and drag the left mouse button. You will
notice the outline of the section you have chosen moving with your mouse. When you
are satisfied with alocation, let go of 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 Tool Bar, Output L og, Variable Watch Window, and Command
Input Linewill remain between the Menu Bar and the Status Bar when docked.
They can be docked in any order against an edge. If the outline doesn’t overlap an
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edge, the section will float on the desktop. If you hold down the [Ctrl] key, the
sections will float on the desktop instead of docking to the nearest available side of
the IDLDE.

Menu Bar

The menu bar, located at the top of the main IDL window, has features which enable
you to control various IDLDE features. When you select an option from amenu item
in the IDLDE, the Status Bar displays abrief description.

Tool Bars

You can choose any combination of three tool bars: Standard, Run & Debug, and
Macros. 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, when you open a GUIBuilder window, its associated toolbar is

displayed.
When you position the mouse pointer over a Toolbar button, the Status Bar displays

abrief description. If you click on a Toolbar button which represents an IDL
command, the IDL command issued is displayed in the Output L og.

Project Window

IDL Project Window allowsyou to manage, compile, run, and create distributions of
al thefiles 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 devel opers,
colleagues, or users. For further information on the Projects Window, refer to Chapter
13, “Creating IDL Projects’ in Building IDL Applications.

Multiple Document Panel

Thetop section of the main IDL window iswhere IDL Editor windows are displayed.
The Multiple Document Panel can be sized or made invisible by moving the
separator at the top of the Output Log or the Variable Watch Window, depending on
your IDLDE Preferences setup.

Output Log

Using IDL

Output from IDL isdisplayed in the Output Log window, which appears by default
when IDLDE isfirst started. The Output Log area can be sized by moving the
separator attached to the top of the Output Log. You can hide/display the Output Log
by clicking the Output L og toggle item in the Windows menu, by pressing
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[Ctrl+L], or by changing the L ayout tab from Preferencesin the File Menu. 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. Clear the contents of the Output
L og, or copy selected contents.

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. Size
the Variable Watch Window by moving the separator attached to the top. You can
hide/display the Variable Watch Window by clicking the Variable Watch toggle
item in the Windows menu, by pressing [Ctrl+A], or by changing the L ayout tab
from Preferencesin the File M enu. For more information about the Variable
Watch Window, see “The Variable Watch Window” in Chapter 18 of Building IDL
Applications.

Command Input Line

The Command Input Lineisasingle IDL prompt where you can enter IDL
commands. The text output by IDL commandsis displayed in the Output Log
window. The Command Input Line can be made invisible by clicking the Command
I nput toggle item in the Windows menu, by pressing [Ctrl+I] or by changing the
Layout tab from Preferences in the File menu.

If you click the right mouse button while positioned over the Command Input Line,
apopup menu appears displaying the command history, with amaximum buffer of 20
entries. If you enter HELP, /RETURN at the Command Input Line, you will seethe
same results, except that you can specify the number of linesin the recall buffer with
the General Preferencestab from the File menu.

You can also open and compile files from the Command Input Line. See “Open...
[CtrI+Q]” on page 69 and “ Compile filename.pro [CtrI+F5]" on page 75 for more
information.

Status Bar

When you position the mouse pointer over a Toolbar button or select an option from
amenu in IDLDE, the Status Bar displays abrief description. The Status Bar can
be made invisible by clicking the Status Bar toggle item in the Windows menu or by
changing the L ayout tab from Preferencesin the File menu.
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IDLDE Windows

Three types of windows can be created within the IDLDE: IDL Editor windows, IDL
GUIBuilder windows, and IDL Graphics windows.

IDL Editor Windows

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 New then File from the File menu, or by selecting Open from the File
menu. You can aso open windows using the toolbar buttons. When you minimize an
Editor window, a Windowsttitle bar with the name of the file appearsin the M ultiple
Document Panel.

You can access different files from the Windows menu by clicking on the appropriate
numbered file. See“Using the IDL Editor” in Chapter 9 of Building IDL Applications
for more information on the IDL Editor.

If you click the right mouse button while paositioned 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 Building IDL Applications for
more on IDL’s debugging commands.

IDL GUIBuilder Windows

Using IDL

IDL GUIBuilder windows allow 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 GUIBUIilder 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.

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

For information about the IDL GUIBUuilder, see Chapter 21, “Using the
IDL GUIBuilder” in Building IDL Applications.
IDL 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 90.
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The Menu Items

File

Using IDL

Six menus (File, Edit, Search, Run, Macros, Window, Help) allow you to control the
operation of IDLDE. These menus are described below.

Menu

The File menu accesses and manipul ates files.
New

From this option you can select Editor [Ctrl+N], GUI, or Project. If you select
Editor, anew IDL Editor window is opened. If you select GUI, anew IDL
GUIBuilder fileis opened. If you select Project, the New Project dialog displays.
Each window istitled Untitledn or UntitledPrcn until saved with another name, n
being the numerical order of the new window opened.

For information about the IDL GUIBUuilder, see Chapter 21, “Using the
IDL GUIBuilder” in Building IDL Applications.

Open... [CTRL+O]

Select this option to open atext file or a GUIBuilder *.prc portable resource file for
editing. The Open diaog appears. Select the file you want to open and click Open.
You can select a continuous range of files by holding down the Shift key after
selecting the first file. You can also 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.

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

.EDIT filel [file2 ... filen]

where file 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 for more information.

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.
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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
Asdiaog 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.

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

Warning
Unsaved changes are lost without warning.
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Generate .pro

Select this option to generate source code files from GUIBuilder interface definitions.
When you generate code for thefirst time, all options open the Save Asdialog so that
you can select alocation and specify a filename. The following are generated:

» Thewidget definition codeto a*.pro file.
e Theevent-handler callback codeto a*_eventch.pro file.

For information about the IDL GUIBuilder generated code, see “ Generating Files” in
Chapter 21 in Building IDL Applications.

Print... [CTRL+P]

Select this option to print the contents of the currently-sel ected window to the
currently-active printer. The Print dialog appears. Use the Printersicon in the
Microsoft Windows Control Panel (found in the Main program group) to change the
currently-selected printer.

Print Setup...
Select this option to change the printer and printing options.
Recent Files

Select this option to view or open recently opened or created files. This menu item
lists the last ten opened or created files, and it includes both text and GUIBuilder
files. To open afileon thislist, select it.

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

Select this option to display adialog box containing seven tab selections with which
you can customize your interaction with the IDLDE environment. The seven
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categories are: General, Layout, Graphics, Editor, Startup, Fonts and Path. For more
information about the Preferences, see “Customizing IDL” on page 86.

Tab

Description

Generd

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

Layout

Thistab allows you to specify the location and size of the
main window on the screen. You can also designate which
components of the IDLDE will be visible.

Graphics

Thistab allows you to set the layout of the graphics window
and to specify the backing store.

Editor

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

Startup

Thistab allows you to specify the main directory, the working
directory, and the startup file.

Fonts

Thistab allows you to specify different fonts, styles, and sizes
for the Editor, Command Input Line and Output Log.

Path

Thistab allows you to specify the IDL Files Search Path.
Your entries are appended to the system variable |PATH.

Exit

Select this option to exit IDL for Windows. All IDL Editor
windows are closed before exiting. If text in an Editor
window has changed, you are prompted to save it before
exiting.

Exit [CTRL+Q)]

Table 3-1: Preference Dialog Tabs

Select this option to exit IDL.

Edit Menu

Undo [CTRL+Z]

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

The Menu ltems

Using IDL



Chapter 3: The IDL for Windows Interface 73
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most recent operation, etc. If the most recent actionisirreversible, this option will not
be accessible.

Redo [CTRL+Y]

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

Cut [CTRL+X]

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]

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]

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-sel ected 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]

Use this option to clear the entire contents of an IDL Editor window.
Clear Log

Use this option to clear the entire contents of the Output Log.
Properties

Select this option to open the GUIBUIilder Properties dialog, which you can useto set
the attribute and event properties for awidget.

For information on the Properties dialog, see “ Using the Properties Dialog” in
Chapter 21 in Building IDL Applications.
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Menu

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 21 in
Building IDL Applications.

Search Menu

Find... [CTRL+F]

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

Enter the text to find in the field marked Sear ch for: or choose an entry from the
pulldown list of recent search terms. To replace the found text with new text, check
the Replace with checkbox. Enter the replacement text in the field or choose an entry
from the pulldown list of recent replacement terms.

Click Find next to highlight the search text in your file. Click Replace to replace the
selected text.

Check the Case sensitive checkbox to match the case of the text you enter. Check
Whole wor ds 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 cur sor 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]
Select this option to repeat the previous Find.
Find Selection [CTRL+E]

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

Replace... [CTRL+H]

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
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Search dialog, described above in the Find item. By default, the Replace with
checkbox is checked.

Replace Again [SHIFT+F3]
Select this option to repeat the previous Replace.
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]

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.

Run Menu

Using IDL

Run Menu items are enabled when an IDL program is loaded 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 changes to display common debugging
commandsif IDL isrunning a program. See Chapter 18, “Debugging an IDL
Program” in Building IDL Applications for more information.

Compile filename.pro [CTRL+F5]

Select this option to compile a.pro file. The currently-selected fileis only recognized
asan IDL procedure or function if suffixed with .pro. Selecting this option isthe
same as entering .COMPILE 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:

.COMPILE filel [file2 ... filen]

where file is the 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 for a more detailed explanation.
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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 .COMPILE -f at the Command Input Line. See . COMPILE inthe
IDL Reference Guide for amore detailed explanation.

Compile All
Select this option to compile all currently open *.pro files.
Run filename [SHIFT+F5]

Select this option to execute the file called filename contained in the currently-active
editor window. Selecting this option isthe same as entering the procedure name at the
Command Input Line or using the .GO executive command at the Command I nput
Line. If thefileisinterrupted while running, selecting this option resumes execution;
it isthe 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 .pro filename must be the same as the main procedure name. For example, the
file named squish.pro must include:

pro squish

Resolve Dependencies

Select this option to iteratively compile al un-compiled IDL routines that are
referenced in any open and compiled files. Selecting this option is the same as
entering RESOLVE_ALL, /QUIET at the Command Input Line. The QUIET keyword
suppresses informational messages. See RESOLVE_ALL in the IDL Reference
Guide 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 Building IDL Applications.
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Test GUI [CTRL+T]

Select this option to test the GUI interface in a GUIBuilder 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 ablocking widget is currently active.

Break [CTRL+BREAK]

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 I nput
Line

RETALL

WIDGET_CONTROL,/RESET

CLOSE, /ALL
HEAP_GC, /VERBOSE

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 the IDL Reference Guide 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. If 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 isthe same as
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entering .STEP at the IDL Command Input Line. See .STEP in the IDL Reference
Guide 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 is the same as
entering .STEPOVER at the IDL Command Input Line. See . STEPOVER in the IDL
Reference Guide for a more detailed explanation.

Step Out [CTRL+F8]

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

Trace...

Select this option to access the Trace Execution dialog. You can modify the interval
between successive .STEP or .STEPOVER commands, depending on whether Step
into routines or Step over routinesis checked. The current-line indicator pointsto
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 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 thisitem is the same as setting a one-time
breakpoint at a specific line. See BREAKPOINT in the IDL Reference Guide for a
more detailed explanation.

Run to Return [CTRL+F7]

Select this option to execute statementsin 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 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 Building IDL Applications for a
more detailed explanation.
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Disable Breakpoint
Select this option to access disable a breakpoint in the current line.

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

Edit Breakpoint...
Select this option to access the Edit Breakpoint dialog.

See Chapter 18, “Debugging an IDL Program” in Building IDL Applicationsfor 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 HEL P in the IDL Reference Guide for a more detailed explanation.

Project Menu

Using IDL

For more information on the following menu items, see Chapter 13, “Creating IDL
Projects’ in Building IDL Applications.

Add/Remove Files...
Select this option to add or remove files from the current 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.

The Menu Items



80 Chapter 3: The IDL for Windows Interface

Compile

Select this option to compilefilesin a project. You can choose either All Filesto
compile all the sourcefilesin aproject or M odified Files to 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.
Macros Menu

Edit...

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

To add amacro, click Add..., which will accessthe 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 I DL 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 optionaly 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 amacro, click Remove. To change the position of a macro in the Macro
menu and on the M acro Toolbar, click on the macro to highlight it and click on
either Move Up or Maove Down.

Import...

Use this menu selection to display the Import M acros dialog box. Use this dialog to
select the previous IDL installation from which you want macros to be imported.
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Print Var

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

Help On Var

Select this option to list attributes of the selected variable. Selecting thisitem isthe
same as entering 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 moreinformation, see“Using
Macrosto Import Image Files’ on page 193.

Import ASCII

Select thisoption to import an ASCII fileinto IDL. For more information, see“Using
Macros to Import ASCII Files” on page 197.

Import Binary

Select this option to import abinary fileinto IDL. For more information, see “Using
Macros to Import Binary Files’ on page 203.

Import HDF

Select this option to import an HDF fileinto IDL. For more information, see “Using
Macros to Import HDF Files’ on page 210.

Demo

Select this option to access IDL’s Demo application.

Window Menu

Using IDL

Next [F6]

Select this option to shift IDL’s focus to the next numbered editor window.
Previous [SHIFT+F6]

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

Select this option to cascade all the IDL Editor windows within the main window.

The Menu Items
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Tile Horizontally

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

Tile Vertically

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

Arrange lcons
Select this option to arrange all minimized Editor or Graphics windows.
Close All

Select this option to close all 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.

Command Input [CTRLI]

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 toggl e between the two
states.

Output Log [CTRL+L]

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]

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.

Project

If this menu item has a check mark by it, the Project Window isvisible in the main
IDL window. If thisitem 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.
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Toolbars

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

Status Bar

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.

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.
Help on the IDL Dev Env...

Select this menu item to display this chapter of Using IDL.

Help on the IDL Language...

Select this menu item to display information on the IDL language.
Help on Help...

Select this menu item to learn about how to use Help.

About IDL...

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

Using IDL The Menu ltems
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Most of the menu options can be accessed from the keyboard instead of clicking on
the menus. The following 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.

e
Ctrl+A Toggle Variable Watch Window
Ctrl+C Copy selection to clipboard
Ctrl+D Go to definition
Ctrl+E Find highlighted selection
Ctrl+F Start Find dialog
Ctrl+G Start Go To Line dialog
Ctrl+H Start Replace dialog
Ctrl+l Toggle Command Input Line
Ctrl+L Toggle Output Log
Ctrl+N Open new file
Ctrl+O Openfile
Ctrl+P Print currently-active file
Ctrl+Q Exit IDL
Ctrl+R Stop the IDL environment
Ctrl+S Save currently-active file
Ctrl+V Paste selection from clipboard at

insertion point
Ctrl+X Cut selection to clipboard
Ctrl+Y Redo last undo
Ctrl+z Undo previous editing action

Table 3-2: Keyboard Shortcuts, Windows IDLDE
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};?]yobr?gzg Function
Ctrl+Break Interrupt execution
Ctrl+Del Clear current Editor window
Ctrl+F1 Start Contents of Online Help
Ctrl+F5 Compile currently-selected file
Ctrl+F7 Execute file to return
Ctrl+F8 Continue processing until program

returns. .OUT

Ctrl+Up arrow

Move up call stack

Ctrl+Down arrow

Move down call stack

Delete

Delete selection

F1 Start Find Topic in Online Help

F3 Repeat last Find entry

F5 Run / Continue stopped program:
.CONTINUE

F6' Display next-numbered Editor window

F7 Execute file to cursor

F8 Execute a single statement: .STEP

F9 Toggle breakpoint

F10 Execute a single statement:
.STEPOVER

Shift+F3 Repeat last Replace entry

Shift+F5 Execute currently-selected file

Shift+F6 Display previously-numbered Editor

window

Table 3-2: Keyboard Shortcuts, Windows IDLDE
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Customizing IDL

Various defaults for IDL can be customized using the IDL Preferences dialog box.
Select Preferencesfrom the IDL File menu to display acascading list of preferences.
The IDLDE Preferences dialog box contains seven tab selections with which you
can customize your interaction with the IDLDE environment. The seven categories
are: General, Layout, Graphics, Editor, Startup, Fonts, and Path.

Click Reset to restore the settings to the values from the start of the current IDL
session.

General Preferences

The General tab in the Preferences dialog box allows you to specify how the IDLDE
begins and ends, to control the number of linesin the recall buffer and the Output
Log, and to designate how the files should be opened and read.

Program

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

»  Show Splash Screen — Select this option to show IDL’s splash screen on
startup.

e Save Settings on Exit — Select this option to save al the preferences settings
from the current IDL session to be applied to future IDL sessions.

e Confirm Exit

»  Users share preferences and macros — Only someone with administrator
rights can toggle this preference. If this checkbox is selected, all users are able
to use and edit the same set of preferences and macros. If a user changes a
preference or macro, it will change for all users. If this checkbox is not
checked, each user has his own set, and will not be able to affect other users
preferences and macros. If this checkbox is grayed out, the current user does
not have administrator rights.

Customizing IDL Using IDL
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Preferences

| La_l,lu:uutl Graphicsl E ditar I Startupl Fonts I Path I

— Proagram

¥ Show Splash Screen

¥ Save Settings on Exit
W Canfirm Exit
W Users share preferences and macros

— Log and Command windows

Mumber of lines to dizplay in the log:

MHumber of log lines to delete at limit;

Mumber of lines saved in the recall buffer:

—
oo
—

100

— Files

[~ Change Directary an Dpen
[ Open Files Read Only
™ Clip long filenames

Rezet |

(] I Cancel | Apply

Figure 3-2: General Preferences Dialog

Log and Command Windows
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The performance of IDL can depend upon the number of saved lines. The amount of

memory required for greater numbers of saved lines can affect the speed at which
IDL runs. Click in the field next to each description and enter your adjusted value.

Number of lines saved in the recall

Thisfield controls the maximum number of lines saved in the recall buffer.
There are three ways to access the contents of the recall buffer, all of which are
limited by thisfield. After locating the cursor in the Command Input Line, you
can press your up arrow key to scroll through your last entries.You can also
enter HELP, /RECALL in the Command Input Line or click on your right mouse

Customizing IDL
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button while positioned over the Command Input Line to display your entries
up to the limit specified by the recall buffer. The default is 20.

*  Number of linesto display in the log

Thisfield controls the minimum number of lines retained by the Output Log
window. The default is 1000 lines.

*  Number of log lines to delete at limit

This field controls the number of linesto delete at atime until the limit is
reached again. The default is 100.

Files

You can change the way in which IDL handles opening files. Click on the following
checkboxes to apply or disable the options:

» ChangeDirectory on Open

Select this checkbox to change the working directory upon opening afile to the
opened file's directory.

* Open FilesRead Only
e Clip long filenames

Select this checkbox to truncate filenames so that they conform to the
Windows 8.3 filename format. By default, afileis opened without changing
the filename. See 'WARN in the IDL Reference Guide for more information.

Layout Preferences

Main window

By default the size of the window is 1/4 of the screen size (i.e., 1/2 the screen width
and 1/2 the screen height). The window is positioned such that the lower-left corner
of thewindow is at the lower-left corner of the screen. Click on Default L ayout to
use these settings.

To change the layout, click on Specify Layout, which allows you to adjust the
positioning of the window with the L eft and Top fields and to adjust the size of the
window with the Width and Height fields.

o Left

The horizontal location of the upper-left corner of the main IDL window (in
pixels) relative to the |eft side of the screen. The default isO.

Customizing IDL Using IDL
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e Top

The vertical location of the upper-left corner of the main IDL window (in
pixels) relative to the top of the screen. The default is 1/2 the screen height.

*  Width

The width of the main IDL window in pixels. The default is 1/2 the screen
width. The value in this entry reflects the current width of the main IDL
window.

e Height

The height of the main IDL window in pixels. The default is 1/2 the screen
height. The value in this entry reflects the current height of the main IDL
window.

Click on Remember Layout to apply the settingsto future IDL sessions.
Show Window

By default, al thelisted options are checked, signifying that they are all visiblein the
IDLDE main window. Click on the checkboxes to show or hide the sections.

For more information about the above window sections, see “The Main IDL
Window” on page 64.

Preferences E

General  Lavout | Graphicsl Editor I Startupl Fonts I Path I

— Main Windo

E Left [ widitn A
= Specify layout _ l— o l_
' Bemember layout Tow | Heigii: |

— Show Windo

¥ Command Input [V Standard Toolbar

v Qutput Log ¥ Run & Debug Toolbar
V' Status Bar V' Macros Toolbar

V' ‘ariable Watch V' Project

Beset |
QK I Cancel | Apply |

Figure 3-3: Layout Preferences Dialog
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Graphics Preferences

Thistab allows you to control the layout and size of the open Graphics windowsin
the Main Document Panel and also to control the backing store applied to all
Graphics windows.

Window layout

All open Graphics windows can be arranged in either atiled or cascading fashion.

Customizing IDL

Tile

The Tile option arranges all Graphics windows on the desktop side-by-side,
without any overlap.

Cascade

The Cascade option arranges all Graphicswindows on the desktop so that they
overlap.

Width

Thisfield specifies the width of IDL graphics windows, in pixels. The default
is 1/2 of the total screen width.

Height

Thisfield specifies the height of IDL graphics windows, in pixels. The default
is 1/2 of the total screen height.

Use 1/4 the screen size

Click this check box to use the default Height and Width values of 1/2 of the
height and 1/2 of the width of your display.

Always On Top

Click this check box to specify that graphics windows created in IDL remain
on top of the IDLDE window. If the check box is deselected, the graphics
windows are hidden behind the IDLDE window when it has the focus.

Using IDL
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Backing Store

Preferences E

Generall Layout Graphics | Editor I Startupl Fonts I Path I

—Wwindow lapout
& il width: [512

¢ LCascade B 1/4 Screen Size

Height: |334

V' Always On Top

—* Backing store
' None [direct-draw) RETAIN =0
& System buffered RETAIN =1
" Bitmap buffered RETAIN =2
— True Type Font:
Size of glyph cache (in glyphs): |258
— Default object graphics renderer:
& Hardware [OpenGL)
 Software
“Will take effect in the nest session Beset |
QK I Cancel | Apply

Figure 3-4: Graphics Preferences Dialog
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When backing store is enabled, a copy of each Graphics window is kept in memory.
The copy of the window is used to refresh the window when it has been covered and
uncovered. IDL’s performance increases for no backing store, since the amount of
memory required to save files can affect the speed at which IDL will run.

See “Backing Store” in Appendix B of the IDL Reference Guide for more

information.
None (direct-draw), RETAIN =0

This option does not keep a copy of the window, allowing the highest
performance in terms of speed.

System buffered, RETAIN = 1

This option requests the backing store from the Windows server. Thisoptionis
the default.

Bitmap buffered, RETAIN =2

This option specifies to have IDL maintain the backing store.

Customizing IDL
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True Type Fonts

Enter the number of TrueType characters for which to save triangul ation information.
Saving the triangulation information for TrueType characters meansthat 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
 Hardware (Open GL)
» Software

See “Window Objects’ in Chapter 28 for information about the differences between
the two rendering systems.

Editor Preferences

Thistab allows you to control the appearance and performance of the built-in IDL
Editor, and also to set the way in which IDL compilesfiles.

For more information, see “Using the IDL Editor” in Chapter 9 of Building IDL
Applications.

t | Graphi

General I L

Editor |Startup| Forts I Path I

V¥ Enable Open on debug

¥ Backup on save

— Compiling
& Ask to save changes before compiling
' Automatically save changes before compiling
€ Compile from memany [don't save before compiing]
— Tab:
Mumber of spaces to indent for each tab: |4
@ Use tabs ' Use spaces
= Eorvertatstspanes ot saye

— Color

ey Fizecelizs Foreground:  Background:

Uszer Functions I vl I vl
System Procedures - :l
§y_stem Functions LI
Beset |
QK I Cancel | Apply |

Figure 3-5: Editor Preferences Dialog
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Startup Preferences

Thistab allows you to control the location of the main IDL directory and any startup
fileto be run.

IDL Main Directory

Thisfield shows where the main IDL directory islocated. The default isthe location
you specified when you installed IDL. Thereis no reason to change this entry. The
location of the home IDL directory is shown primarily for informational purposes.
Click Browse next to the Home directory: field to access the Select Directory
diaog.

Working Directory

Thisfield allows you to set the initial working directory for future IDL sessions. The
General Preferences tab contains an option, described in “ Change Directory on
Open” on page 88, which also affects the Working Directory.

Startup file

Use thisfield to specify the name of an IDL batch file to be executed automatically
eachtime IDL isrun. The startup file specifies the startup path for the next session of
the IDLDE. Your entries are appended to the system variable |PATH. Click Browse
next to the Startup file: field to access the Select File dialog.

For example, to execute the commands in a batch file named MY BATCH.PRO,
located in the C:\DATA directory, use:

C:\DATA\MY BATCH.PRO

Note
Startup files are executed one statement at atime. It is not possible to define
program modules (procedures, functions, or main-level programs) in the startup
file.

See “ Startup File” in Chapter 2 for more information.
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Preferences E

Generall Layoutl Graphicsl Editor : Fonts I Path I

1DL Main directory:
|CARSINDLET Browse...

‘working Directory:
|CARSINDLET Browse...

Startup file:
I Browse...

e

d

Beset

QK I Cancel | Apply |

Figure 3-6: Startup Preferences Dialog
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Fonts Preferences

Thistab alows you to specify individual font descriptions for the Editor window, the
Command Input Line and the Output Log.

Preferences

[ ]
AP |
Window: Font name:
E ditor Covirier
Command |nput
Output Log B Colonna MT =
B Coric: Sars MS =
B Courier |
Sk Style: Sige:
IHeguIar |1 1]
IBoId 12 =

¥ Use Default Fants

Beset |
QK I Cancel | Apply |

Figure 3-7: Font Preferences Dialog

Path Preferences

Thistab allows you to control where IDL looks for procedures, functions, and help
files.

Search Path

Thisfield tells IDL whereto look for procedures and functions. The search path
specifies alist of directoriesto search.

e Subdirectory checkboxes

To specify adirectory tree that includes all of that directory’s subdirectories,
add acheck to the box in front of the entry. Clicking on a checked box, thereby

un-checking it, specifies that the subdirectories of the directory will not be
searched.

Using IDL Customizing IDL
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Add

To add a path to the Search Path, click on Add to start the Select Directory
dialog. The new path isinserted before a selected path. If none of the paths are
selected, the new path is appended to the end of thelist.

Remove
Click on Removeto delete the selected path.
Expand

Click on Expand to list a selected path’s subdirectories directly beneath the
path. The expanded path is then un-selected and any newly listed
subdirectories are selected so you can cancel the expansion by immediately
clicking “Remove’. Theinitial path and any expanded subdirectories are
automatically unchecked to prevent subdirectory searching.

Move Up and Move Down

You can move the selected path up or down through the list by clicking on
Move Up or Move Down. You can scroll through the list by pressing the up
and down arrows on your keyboard after selecting one of the paths.

The default path isthe IDL directory and all of its subdirectories. See
“Executing Program Files’ in Chapter 2 for more information.
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Preferences

Generall Layoutl Graphicsl Editor I Startupl Fontz

Search path:
[w]C:ARSIMDLET Add
Femove |
E=pand |
Move Up |
ove Qownl
A preceding check means “search subdirectories."
Beset |

QK I Cancel | Apply |

Figure 3-8: Path Preferences Dialog
Message-of-the-Day File

A message-of-the-day file can be used to display the contents of an ASCII text file
each time IDL isrun. To create a message-of the-day file for IDL for Windows,
simply name the desired text file MOTD.TXT or WIN32.TXT and placeit intheMOTD
subdirectory of the HELP subdirectory of the main IDL directory.

Note
The MOTD fileissimply an ASCII text file—not an IDL program or batch file. To
execute aseries of IDL commands, select a startup file as described in “ Startup
File" in Chapter 2.

If you don’'t wish to see the message-of-the-day file each time you start IDL, simply
remove or rename the WIN32.TXT or MOTD.TXT file.

Using IDL Customizing IDL
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Windows IDL Differences

The Windows version of IDL implements most of the functionality of other versions.
There are a number of differences, however, as described bel ow.

A Note about Microsoft Windows Displays

We recommend that you use a graphics driver that provides at |east 800 by 600 pixel
resolution with 256 colors. This mode is supported by most VGA (Video Graphics
Array) cards that have 512K of memory. VGA cards with 1 Megabyte of memory
support 1024 by 768 pixel resolution with 256 colors.

Note
EGA (Enhanced Graphics Adapter) cards provide only 16 colors no matter what
resolution they support.

Getting Information About Your Graphics Device

Under Windows 95 and Windows NT 4.0, click on
My Computer—>Control Panel—>Display—>Settings and click the Device Type
button to access the device information.

Using a Two-Button Mouse with IDL

File

IDL supports the use of mice with up to three buttons. However, many mice used
with Microsoft Windows systems have only two buttons. Control+left mouse
button simulates a middle mouse-button press.

Manipulation

Filenames

Under Windows 95/98 and Windows NT, long filenames are supported by IDL.
Names can be up to 255 characters long including extensions. Names can contain any
uppercase or lowercase characters (including spaces) except those shown above.
Windows 95/98 and Windows NT preserve the case of filenames, but the names are
not case sengitive (that is, FileName is the same as filename).

While the names of IDL Library files have been truncated to 8 characters, the names
of the actual routines remain unchanged.

Windows IDL Differences Using IDL
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Save/Restore Files

SAVE/RESTORE files generated with the Windows version of IDL are saved in the
XDR format. Thisformat allows data files saved under UNIX, VMS, Windows, and
MacOS systems to be easily exchanged.

Positioning File Pointers

Under Windows, the current file pointer can be positioned arbitrarily. Moving thefile
pointer to a position beyond the current end-of-file causes the file to grow out to that
point. Under Windows, the file is padded with arbitrary data.

Running IDL with Fewer than 256 Colors

Using IDL

We recommend that you use a graphics card and driver that support high-resolution
and 256 colors. Support for fewer than 256 colorsis provided mostly for portable
computers. Portables often have LCD displays that can display only between 16 and
64 shades of gray.

If your graphics card and Windows driver support fewer than 256 colors, IDL will
run but the results may not be acceptable.

The Windows Palette

Windows reserves the first 20 colors out of al the available colors for its own use.
These colors are the ones used for title bars, window frames, window backgrounds,
scroll bars, etc. If your graphics driver supports fewer than 20 colors, any windows
application that you run, including IDL, must use those reserved colors. Thistype of
color map is called a static color map. IDL can still display graphics, but when it
reguests a color, Windows supplies the closest available system color. Often, this
color choiceis not very close to the one you want.

If your driver supports more than 20 colors, the quality of graphics output from IDL
improves. Any colors beyond the 20 that Windows needs to reserve can be
customized by IDL to be the exact color requested. If you have a 256 color driver,
IDL has (by default) 236 colors to work with.

You can display the Windows system colors by opening My Computer —

Control Panel — Display — Settings and click the Color Palette dropdown list.
For Win95 and NT 4.0, click on the Appear ance tab and select the Color dropdown
list to show the 20 colors reserved by Windows.

Windows IDL Differences
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The following topics are covered in this chapter:
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IDL for UNIX and VMS platforms can be used with one of two different interfaces.
Starting IDL with the command idl beginsatraditional IDL session using asimpletty
(text) command line interface. If you are running the X Window system, however,
IDL can also be started with the command idide (or idl/de under VMS), which invokes
a convenient multiple-document interface called the IDL Development Environment
(IDLDE). This chapter describes the IDLDE.

See “Starting IDL” on page 24 and “ Environment Variables Used by IDL” on
page 30 for details on running IDL with its command-line interface.

Using IDL



Chapter 4: The IDL for Motif Interface 103
The Main IDL Window

When you start IDL, the main IDL window appears (shown in the figure below). The
components of this window are described below.

Menu Bar BH DL Development Environment t
\File Edit Search Run Project Macros Window Help
Tool Bars————— (Dl = & = = & & o 2 3 Sl=l & &l wl ol 2 2 8l 2 &1 5 & &[0 % 5 8 W~ @
Contr0| Panel gﬂ (L UntitledO .
Buttons —— L
Project
Window |
Gr‘DupSlE i rder a
Multiple /Aﬁﬂi _Fi .
Document i
Window
Output Log ————
=] ) =
Hame | Type | Value 3
VariabIeWEmh/_ L
Window |
Lucalsl F'ar'amsl Eummomsl Sgsteml
[ 1oL> |1
CommW
Line
Status Bar . . .
Figure 4-1: The Main IDL Window
Menu Bar
The menu bar, located at the top of the main IDLDE window, is used to control
various IDLDE features.
Tool Bars

You can choose any combination of threetool bars. Standard, Run & Debug, and
Macros. To change the toolbars displayed, use the Window menu to access the
Toolbar pulldown menu and select or de-select any combination of the three
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toolbars. In addition, when you open a GUIBuilder window, its associated toolbar is
displayed.

When you position the mouse pointer over a Toolbar button, the Status Bar displays
abrief description. If you click on aToolbar button which represents an IDL
command, the IDL command issued is displayed in the Output L og.

Control Panel Buttons

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; see “Tool Bar” on page 120 for more
information. The buttons displayed as well as the commands they issue are
completely configurable (see “Modifying the Control Panel” on page 142). When
you position the mouse pointer over a Control Panel Button, the Status Bar
displays a brief description. The Control Panel Buttons can be made invisible by
selecting Window—>Configure—>Hide Control.

Project Window

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 devel opers,
colleagues, or users. The Project Window can be made invisible by selecting
Window—>Configure->Hide Project. For further information on the Projects
Window, refer to Building IDL Applications.

Multiple Document Window

The top-right section of the main IDL window is where one or more IDL Editor
windows are displayed. The M ultiple Document Window can be made invisible by
selecting Window—>Configure—>Hide View.

Output Log

Output from IDL isdisplayed in the Output L og window, which appears by default
when IDLDE isfirst started. The Output Log area can be sized by moving the sash
located above the Output Log scroll bar and can be made invisible (as can the
Command Input Line) by selecting Window—>Configure—>Hide L og. If you click
the right mouse button while positioned over the Output L og, a popup menu appears
allowing you to move to a specified error or clear the contents of the Output Log.
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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. The
Variable Watch Window can be made invisible by selecting Window—
>Configure—>Hide Variable Watch. For more information about the Variable
Watch Window, see “The Variable Watch Window” in Chapter 18 of Building IDL
Applications.

Command Input Line

The Command Input Lineisasingle IDL prompt where you can enter |DL
commands. The text output by IDL commandsis displayed in the Output Log
window. The Command I nput Line can be made invisible by selecting
Window—>Configure->Hide Command.

If you click the right mouse button while positioned over the Command Input Line,
apopup menu appears displaying the command history, with amaximum buffer of 20
entries. You can specify the number of linesin the recall buffer with the General
Preferences tab from the File menu. If you enter HELP, /RECALL_COMMANDS at
the Command Input Line, you will see the same results, except that the number of
saved lines are changed by specifying the environment variable 'EDIT_INPUT inthe
IDL startup file.

You can aso open and compile files from the Command I nput Line. See “Open
[Ctrl+Q]” on page 107 and “ Compile filename.pro [Ctrl+F5]” on page 113 for more
information.

Status Bar

When you position the mouse pointer over a Control Panel button or select an
option from amenu item in IDLDE, the Status Bar displays a brief description. The
Status Bar can be made invisible by selecting Window—>Configure—>Hide Status.
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IDLDE Windows

Two types of windows can be created and manipulated with IDLDE: IDL Editor, and
IDL Graphics windows.

IDL Editor Windows

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.

The Multiple Windows/Single Window toggle option under the Window menu
allows you to either display one file at atime inside the IDLDE main window, or to
work with multiple Editor windows outside the main window. See “Using the IDL
Editor” in Chapter 9 of Building IDL Applications for more information on the IDL
Editor.

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 Building IDL Applications for
more on IDL’s debugging commands.

IDL Graphics Windows

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

When an IDL Graphics window is minimized (iconized), the icon for that window
consists of the X motif icon titled with the name of the IDL window iconized. This
icon appears on the desktop, not in the Multiple Document Panel.

Warning
If awindow isiconized, it will not be refreshed upon return if system or IDL
backing store is not enabled.
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The Menu Items

File

Using IDL

Seven menus (File, Edit, Search, Run, Macros, Window, and Help) allow you to
control the operation of the IDLDE. These menus are described below. You can
cause each menu to float on the desktop by clicking on the dotted line at the top of
each menu listing. Each menu becomes a tear-off.

Keyboard accelerators are shown in square brackets.
Menu

New [CTRL+N]

Select this option to create a new, empty IDL Editor window. Each window istitled
Untitled until saved. This option is also accessible by clicking the New Document
button from the Toolbar (first button).

Open [CTRL+O]

Select this option to open atext file for editing. The Open dialog appears. Use the
filter to search a specific directory. To open afile, either double-click on thefile you
want to open or type the file name in the Selection field and click OK. If the
Multiple Windows option isin effect, anew IDL Editor window is created outside
the main window to contain each text file. If the Single Window optionisin effect,
the new file is displayed and all others are listed in the Window menu.

You can aso open files from the Command Input Line. Enter the following at the
IDL prompt:

EDIT filey [file, ... file]]

where file is the name of the file you want to open. If the path is not specified in the
Paths Preference from the File menu, you must enter the full path for file. See
.EDIT inthe IDL Reference Guide for more information.

Close

Select this option to close the currently-selected IDL Editor window. If you have
made changes in 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.
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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
Asdiaog 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 saving and re-compiling
simply re-runs the previously-compiled version, without incorporating recent
changes.

Select Run—Compile to return to the main program level and re-compile the
routine. Select Run—>Compile from Memory to compile the |ast-saved version of
the file without saving or implementing recent changes.

Save As... [CTRL+W]

Select this option to save the contents of an IDL Editor window to a specified
filename. The Save Asfile selection dialog box appears.

Revert to Saved

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

Warning
Unsaved changes are lost without warning.

Print... [CTRL+P]

Select this option to print the contents of the currently-selected window to the
currently-active printer. The Print dialog appears.
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Print Setup

Select this option to change the printer and printing options. The Printer Setup dialog
appears. For further information on Printer Setup, see “ Setting Up a Printer in IDL”
on page 40.

Recent Files

Select this option to view or open recently opened or created files. This menu item
lists the last ten opened or created files. To open afile on thislist, select it.

To change the maximum number of files displayed from ten to another number,
modify the idlde.numRecentFiles resource in your resource file called .idide, which is
located in your home directory.

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

Select this option to display adialog box containing five tab selections with which
you can customize your interaction with the IDLDE environment.

Tab Description
Genera This tab allows you to set the look of the IDLDE interface.
Layout This tab allows you to specify the location and size of the

main window on the screen. You can also designate the
appearance of the IDLDE’s components.

Graphics This tab allows you to specify graphics window dimensions
and also to select how to handle IDL’s backing store.

Edit Thistab alows you to specify how to compilefilesin IDL.

Startup This tab allows you to specify IDL’s main directory, working

directory, and the startup file. The startup file specifies the
startup path of IDLDE for the next session. It is also possible
to disable the use of the startup file.

Fonts This tab allows you to specify the fonts used in document
windows.
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Tab Description

Paths This tab allows you to specify the IDL Files Search Path.
Your entries are appended to the system variable | PATH.

Table 4-1: Preference Dialog Tabs

Exit [CTRL+Q]

Select this option to exit IDLDE. All IDL Editor windows are closed before exiting.
If text in an Editor window has changed, you are asked if you want to save it before
exiting.

Edit Menu

Undo [ALT+Z]

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, this option will not
be accessible.

Redo [ALT+Y]

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

Cut [ALT+X]

Select this option to remove currently-selected text from an IDL Editor window to
the Motif clipboard.

Copy [ALT+C]

Select this option to copy currently-selected text from an IDL Editor window to the
Motif clipboard.

Paste [ALT+V]

Select this option to paste the contents of the Motif 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-sel ected text. The deleted text is not placed
on the clipboard.
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Select All

Use this option to select all of the text in an IDL Editor window. The entire contents
of the window are highlighted.

Clear All
Use this option to erase al of the contentsin the current IDL Editor window.
Clear Log [CTRL+Y]

Use this option to erase the contents of the Output Log window.
Search Menu

Find... [ALT+F]

Select this option to find text in the currently-active IDL Editor window. The
Find/Replace dialog appears. The attributes available for the Find dialog are
described below:

¢ Find: — Enter text to search for in thisfield.

e Case Sensitive or Non-sensitive — Specify if the search should reflect the
case of the text entered in the Find field.

e Search Forward or Backward — Specify the direction in which you would
like to begin the search.

e Start at: Top, Current or Bottom — Specify where to begin the search. For
Top and Bottom, the Search automatically moves Forward or Backward,
respectively. After aword is found, the Search begins at Current.

*  Wholewordsonly: — Select this check box so that the search applies only to
the entire designated word, instead of finding the word within other words as a
sub-string.

» Files: — You can specify an open file in which to search or that all open files
be searched. By default, the search will take place in the currently-selected
window. You can also create a Tear-off from the pulldown menu (click on the
dashed line at the top), which remains open aslong as the Find/Replace dialog
is open.

To replace text, use the Replace dialog [Alt+R].
Find Again [ALT+G]
Select this option to repeat the most recent text search.
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Find Selection [ALT+I]

Select this option to find the next occurrence of the currently selected text.

Enter Selection [ALT+T]

Select this option to enter selected text in the Find field of the Find/Replace dialog.
Replace... [ALT+R]

Select this option to find text in an IDL Editor window and replace it with new text.
The Find/Replace dialog appears. See “Find... [Alt+F]” on page 111 for a
description of most of the attributes for the Replace dialog; the differing attributes
available for the Replace dialog are described bel ow:

* Replace: — To replace an occurrence of the text specified in the Find field,
enter the replacement text in thisfield. Click Replace to change the found text.
Click Replace & Find to change the found text and find the next occurrence of
the text specified. You can only click Replace or Replace & Find if aword
has been found, i.e. if it is highlighted in the relevant Editor window.

* Replaceall: — Click this check box to specify that all occurrences of the word
in the Find field be replaced by the word in the Replace field. Click Replace
to change al the words in the specified file(s).

Replace & Find [ALT+P]
Select this option to repeat the most recent search-and-replace operation.
Go To Line [CTRL+G]

Use this option to jump directly to a specified line number in an IDL Editor window.
The Go To Line dialog box appears. Enter the line number in the Goto Line: fied.

Go To Definition [CTRL+T]

Use this option to display the definition of the currently selected procedure or
function, which must have been compiled during the current IDLDE session.

Run Menu

Run Menu items are enabled when an IDL program is loaded into an IDL Editor
window. 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. See Chapter 18, “ Debugging an IDL Program” in Building
IDL Applications for more detailed information.
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Compile filename.pro [CTRL+F5]

Select this option to compile filename.pro. The currently selected file is only
recognized as an IDL procedure or function if suffixed with .pro. Selecting this
option isthe same as entering .COMPILE at the Command Input Line, with the
appropriate Editor window selected in the Multiple Document Panel.

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

COMPILE filey [file, ... file;]

where file is the name of the file you want to open. IDL opens your files in Editor
windows and compiles the procedures and functions contained therein. If the pathis
not specified in the Paths Preference from the File menu, you must enter the full
path for file.

See .COMPILE in the IDL Reference Guide for more detail.
Compile from Memory filename.pro [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 .COMPILE -f at the Command Input Line. See .COMPILE inthe
IDL Reference Guide for amore detailed explanation.

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

Select this option to execute thefile, filename, contained in the currently active Editor
window. Selecting this option is the same as entering the procedure name at the
Command Input Line or using the .GO executive command at the Command | nput
Line. If thefileisinterrupted while running, selecting this option resumes execution;
it isthe same as entering .CONTINUE at the Command Input Line. For more
information, see . CONTINUE and .GO in the IDL Reference Guide.

Note
In order for the Run option to reflect the correct procedure name in the Run menu,
the .pro filename must be the same as the main procedure name. For example, the
file named squish.pro must include: pro squish.
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Resolve Dependencies [ALT+F5]

Select this option to iteratively compile al uncompiled IDL routines that are
referenced in any open and compiled files. Selecting this option is the same as
entering RESOLVE_ALL, /QUIET at the Command Input Line. The QUIET
keyword suppresses informational messages. See RESOLVE_ALL inthelDL
Reference Guide for amore detailed explanation.

Profile

Select this option to access the Profile diadlog. 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, see “ The IDL Code Profiler” in Chapter 14 of Building IDL
Applications.

Break [CTRL+C]

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 I nput
Line:

RETALL

WIDGET_CONTROL /RESET

CLOSE, /ALL
HEAP_GC, /VERBOSE

See RETALL, WIDGET_CONTROL, CLOSE, or HEAP_GC, dl contained 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 the IDL Reference Guide 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. If 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
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entering .STEP at the IDL Command Input Line. See .STEP in the IDL Reference
Guide 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 being stepped over calls
another IDL procedure or function, statements from that procedure or function are
executed to the end without interactive capability. Selecting thisitem is the same as
entering .STEPOVER at the IDL Command Input Line. See . STEPOVER inthe IDL
Reference Guide for amore detailed explanation.

Step Out [CTRL+F8]

Select this option to continue processing until the current program returns. Selecting
thisitem is the same as entering .OUT at the IDL Command Input Line. See .OUT
in the IDL Reference Guide for amore detailed explanation.

Trace ...

Select this option to access the Trace dialog. You can modify the interval between
successive .STEP or .STEPOVER commands, depending on whether the Step Over
option is enabled. The current-line indicator pointsto 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 for a more 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 thisitem is the same as setting a one-time
breakpoint at a specific line. See BREAKPOINT in the IDL Reference Guide for a
more detailed explanation.

Run to Return [CTRL+F7]

Select this option to execute statementsin 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 for a
more detailed explanation.

Set Breakpoint [F9]

Select this option to set a breakpoint on the current line. Selecting thisitem isthe
same as entering the following at the IDL Command Input Line:

BREAKPOINT, [file] index
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where’file isthefilein which to set a breakpoint, and index designates the line
number at which the breakpoint is set.

See BREAKPOINT in the IDL Reference Guide for a more detailed explanation.
Disable Breakpoint
Select this option to access disable a breakpoint in the current line.

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

Edit Breakpoint

Select this option to access the Edit Breakpoint dialog to set a complex breakpoint.
Complex breakpoints may function only once, or may function only after being hit a
specified number of times. Selecting thisitem is the same as setting the AFTER and
ONCE keywords for the BREAKPOINT procedure at the IDL Command Input Line.

Enter the source file in which to set a breakpoint in the File field. The default field is
the one in which the cursor is positioned. Click File..., at the bottom of the dialog, to
search through available directories. Enter the line number at which to place the
breakpoint in the Line field. The default isthe line at which the cursor is currently
positioned. You can specify how many times the line must be hit in order to interrupt
execution. Click Onceto interrupt execution after encountering the line for the first
time or click Break After and enter the number of hits after which execution should
be interrupted into the given field. Click on Condition to specify an expression that
will be evaluated each time the breakpoint is encountered. If and when the condition
istrue, program execution is interrupted.

See BREAKPOINT in the IDL Reference Guide 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 current 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 for a more detailed
explanation.

The Menu Iltems Using IDL



Chapter 4: The IDL for Motif Interface 117

Project Menu
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For more information on the following menu items, see Chapter 13, “Creating IDL
Projects’ in Building IDL Applications.

Add/Remove Files...

Select this option to add or remove files from the current project.

Remove Selected

Selecting this option removes the currently selected file from your IDL Project.
Move To

Selecting this option moves the currently selected file to the group you specify in
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 Optionsdialog
displays.

Compile

Select this option to compile filesin a project. You can choose either All Filesto
compile all the source filesin a project or M odified Filesto compile only thefiles
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.
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Macros Menu

Macros allow you to access frequently used IDL commands from a menu. You can
add your own macros to the macros menu by editing your .idlde resource file. See
“Modifying the Macros Menu” on page 152 for more information. The following
macros are installed by default. (UNIX syntax is shown; similar macros are installed
under OpenVMS.)

Edit...

Select this option to access the Edit Macros dialog. The Edit Macrosdialogisa
convenient GUI with which you can modify existing macros or create new ones. The
macros can be applied as either a menu item or atoolbar button. Click on amenu or
toolbar macro to view its attributes. You can specify different attributes for a macro,
some of which are required. You can also rearrange the order of the menu or toolbar
macros with the up and down arrows located at the bottom of the Macro Attributes
section.

Print Var

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

Help On Var

Select this option to list attributes of the selected variable. Selecting thisitemisthe
same as entering HELP, x, /STRUCTURES at the IDL Command I nput Line, where x
is the selected variable.

Import Image

Select this option to import an image fileinto IDL. For more information, see “Using
Macros to Import Image Files’ on page 193.

Import Ascii

Select thisoption to import an ASCII fileinto IDL. For more information, see“Using
Macrosto Import ASCII Files” on page 197.

Import Binary

Select this option to import abinary fileinto IDL. For more information, see “Using
Macros to Import Binary Files” on page 203.
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Import HDF

Select this option to import an HDF fileinto IDL. For more information, see “Using
Macros to Import HDF Files’ on page 210.

IDL Demo
Select this option to start the IDL Demo application.

Window Menu

Read 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 [F11]

Select this option to shift IDL’s focus to the next numbered editor window.
Previous [ALT+F11]

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

Select this option to arrange all open windows in a staggered, overlapping fashion.
Tile

Select this option to arrange all open windows in a non-overlapping fashion.
Close All

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

Configure

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 “The Main IDL Window” on page 103.

« HideControl (Show Control)

e HideView (Show View)

e HideLog (Show Log)

e Hide Variable Watch (Show Variable Watch)
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e Hide Command (Show Command)
» Hide Status (Show Status)
» HideProject (Show Project)

Tool Bar

Select this option to access a pulldown menu with the three Windows toolbars; Hide
Standard Tools (Show Standard Tools), Hide Run & Debug Tools (Show Run &
Debug Tools), and Hide M acr os (Show Macros).

Multiple Windows (Single Window)

Select this option to toggle between two available window arrangements. Selecting
Multiple Windows opens windows outside the IDLDE interface. By default, all
windows are staggered. Selecting Single Window displays the most recent window
within the main window and lists the others as menu items in the Window menu.

Open Windows

The 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. If the Single Window
menu item is active, the selected file will be displayed in the main window. If the
Multiple Windows menu item is active, the selected item’s window will be brought
to the foreground.

Help Menu

Help on IDL...

Select this option to display the IDL Online Help Viewer.

Find Topic...

Select this option to access the Search dialog for IDL Online Help.
Help on IDE...

Select this option to display this chapter of Using IDL.

Help on Help

Select this option to learn about how to use Help.

About IDL

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

Many of the menu options can be accessed from the keyboard as well as by selecting
from the menus. The following table below 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.
Keyboard Shortcut Function
Alt+C Copy selected text
Alt+F Find
Alt+G Find Again
Alt+l Find Selection
Alt+P Replace and Find
Alt+R Replace
Alt+T Enter Selection
Alt+V Paste
Alt+X Cut selected text
Alt+Y Redo
Alt+Z Undo
Alt+F5 Resolve dependencies
Alt+F11 Previous numbered editor window
Ctrl+C Interrupt program execution / Break
CtrI+G Go To Line
Ctrl+N New editor window
Ctrl+O Open IDL Editor window
Ctrl+P Print contents of editor window
Ctrl+Q Exit IDL
Ctrl+S Save contents of editor window

Table 4-2: Keyboard Shortcuts

Using IDL Keyboard Shortcuts



122

Chapter 4: The IDL for Moatif Interface

Keyboard Shortcut Function

Ctrl+T Go To Definition

Ctrl+W Save contents of editor window to another
file name

Ctrl+Y Erase contents of Output Log

Ctrl+F5 Compile program in current window

Ctrl+F6 Compile program from memory

Ctrl+F7 Run to Return

Ctrl+F8 Step Out

Ctrl+1 (Up arrow) Up stack

Ctrl+: (Down arrow) Down stack

Delete Deletes selection

F5 Run

F6 Continue stopped program in current
window

F7 Run to cursor

F8 Step Into

F9 Set/Clear Breakpoint

F10 Step Over

F11 Next numbered editor window

Keyboard Shortcuts

Table 4-2: Keyboard Shortcuts
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Using Preferences to Customize IDLDE

The IDLDE can be customized in two ways. By editing the resource files or by
selecting Preferences from the IDL File menu. The Control Panel buttons and the
Menu items are two common areas of customization. For further information about
editing resource files, see “Using Resources to Customize IDL” on page 135.

The IDL Preferences dialog box contains five tab selections with which you can
customize your interaction with the IDLDE environment. The seven categories are:
General, Layout, Graphics, Edit, Startup, Fonts, and Paths.

Note

It isimportant to understand the distinctionsin application that occur throughout the
Preferences Dialog, as described in the table below.

Button

Effect

OK

Changes are applied to the current session and the Preferences
dialog is dismissed.

Apply

Changes are applied to the current session but not saved. The
Preferences dialog remains visible.

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.

Cancel

Any unapplied changes are ignored and the Preferences dialog is
dismissed.

Using IDL

Table 4-3: Application Button Distinctions
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General Preferences

General Lagmut] Graphica] Edit] Startup] FDmtE] Paths]

Frogram:

J7 *Show Splash Screen

7 Save Preferences on Exit
7 Confirm Exit

Log & Command Window:
*Lines to Sawve: EEOO #Delete on Limit: E125

Lines saved in the recall buffer: !20

Files:

J7 Change Directory on Open

J7 Open Files Read Only

k — will take effect in the next session

oK | Apply Save Cancel Help

Figure 4-2: The General Preferences dialog
Program

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 IDL’s splash screen on
startup. IDL must be restarted for this option to take effect.

» Save Preferenceson Exit — Select this option to save all the settings—as
specified in the seven Preference tabs—from the current IDL session to be
applied to future IDL sessions.

» Confirm Exit
Log and Command Window

The performance of IDL can depend upon the number of saved lines. The amount of
memory required for greater numbers of saved lines can affect the speed at which
IDL will run. Click in the field next to each description and enter your adjusted value.

Linesto Save — Thisfield controls the minimum number of lines retained by

the Output Log window. The default is 500 lines. IDL must be restarted for
this option to take effect.

Using Preferences to Customize IDLDE Using IDL
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Files

Delete on limit — Thisfield controls the number of linesto delete at atime
until the limit is reached again. The default is 125. IDL must be restarted for
this option to take effect.

Linessaved in therecall buffer: — Thisfield controls the maximum number
of lines saved in the recall buffer. There are three ways to access the contents
of the recall buffer, al of which are limited by thisfield. After locating the
cursor inthe Command Input Line, you can pressyour up arrow key to scroll
through your last entries.You can aso enter HELP, /RECALL in the Command
Input Line or click on your right mouse button while positioned over the
Command Input Line to display your entries up to the limit specified by the
recall buffer. The default is 20.

You can specify how files are opened within the IDLDE:

Change Directory on Open — Click on this check box to change the working
directory to the directory of the most recently opened file.

Open Files Read Only — Click on this check box to open files so that they
are not writable.

Using Preferences to Customize IDLDE
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Layout Preferences

GEnEr‘al] Layout Graphica] Edit] Startup] FDmtE] Paths]

#Main Window:

 Default Left (5

~Bpecify  Top B Height BEG

“* Remember

Windows:
Editor Layout: _{Multiple

Hide: _IControl _|%iew _|Log _IWatch
Hide: _|Command _|Status _|Froject
Separate: _I Command _| Control _fLog _|Watch _fProject

Control Panel:
Hide Tools: I Standard I Run&Debug _I User

Number of Rows: li VYertical _|

k — will take effect in the next session

Ok

Cancel Help

Figure 4-3: The Layout Preferences dialog

Thistab allows you to control the look of the main IDL window.

Main window

By default the size of the window is 1/4 of the screen size (i.e., 1/2 the screen width
and 1/2 the screen height). The window is positioned such that the upper-left corner
of the window is at the upper-left corner of the screen. Click on Default to use these

settings.

To change the layout, click on Specify, which allows you to adjust the positioning of
the window with the L eft and Top fields and to adjust the size of the window with

the Width and Height fields.

» Left — The horizonta location of the upper-left corner of the main IDL
window (in pixels) relative to the left side of the screen. The default is 75.

» Top — Thevertical location of the upper-left corner of the main IDL window
(in pixels) relative to the top of the screen. The default is 25.

e Width — The width of the main IDL window in pixels. The default is 1/2 the
screen width. The valuein this entry reflects the current width of themain IDL

window.

Using Preferences to Customize IDLDE
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Height — The height of the main IDL window in pixels. The default is 1/2 the
screen height. The value in this entry reflects the current height of the main

IDL window.

Click Remember to apply the settings to future IDL sessions. This option—as
indicated by the asterisk before Main Window— is unavailable until IDL has been
restarted.

Windows

These options are also contained in the Window menu of the IDLDE. The difference
between the Windows section of the L ayout Preferences and the Window menuis
that any changes to the Preferences are appliesto future IDL sessions.

Note

Editor Layout — Click on Multiple to display open Editor windows
separately from the main IDLDE window. The Editor Layout islisted as
Multiple Windows/Single Window in the Window menu.

Hide— Click on any of the sections of the IDL DE window to hide them from
view. If the check box is marked, the section is hidden. By default, none of the
sections are hidden. The Hide options are found in the pulldown menu
accessed with the Configur e option from the Window menu.

Separate — Click on the available sections to separate them from the main
IDLDE window. If the check box is marked, the section can be found on the
desktop in a separate window. If you dismiss a window, the Hide option for
that section, as described above, is enabled. To view a dismissed window, un-
hideit and click OK or Apply.

If the Multiple Windows option is enabled, the choice to hide or view the Editor
windows is not available.

Control Panel

You can specify how you would like to display the Control Panel buttons:

Hide Tools— Click on any of the available toolbars. Standard,

Runé& Debug, and User to change their visibility. If abox is checked (it will
appear darker), the toolbar with which it is associated is hidden on the main
IDLDE window.

Number of Rows— Enter the number of rowsto usein displaying any visible
toolbars. You can select from 1 to 3 rows. If the window has been separated, as
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described in Separ ate above, number entered is reflected in the separated
window.

» Vertical — If the Control Window has been separated, you can specify if the
Toolbars should be displayed horizontally or vertically. If the Vertical check
box is marked, the toolbars are displayed vertically in a separate window. By
default, separated toolbars are displayed horizontally. This option is available
only when the Control Panel has been separated.

Graphics Preferences

Gener'al] Laguut] Edit] Startup] Fomts] F'aths]

Windows Size:

Default Width: [B40 Default Height: 312

Use 7 1/4 the screen size

*Backing Store:

«~ None (RETAIN = 0)
4 System (RETAIN = 1)
 Pixmap (RETAIN = 2)

Graphics Attributes:

Size of TrueType Font Cache (in glyphs): W
Object Graphics Renderer:

#* Hardware Rendering (OpenGL)

~ Zoftware Rendering

k — will take effect in the next session

OK | Apply Save Cancel Help

Figure 4-4: The Graphics Preferences dialog

Windows Size

This section of the Graphics Preferences tab allows you to specify the appearance of
an IDL graphics window.

» Default Width — The width of IDL graphics windows, in pixels. The default
is 1/4 of the total screen width.

» Default Height — The height of IDL graphicswindows, in pixels. The default
is 1/4 of the total screen height.

* Usel/4thescreen size— If thisbox is checked, the Graphics windows are set
to 1/2 the screen size in both width and height. If this box is unchecked, the
Graphics windows are sized according to content.
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Backing Store

When backing storeis enabled, a copy of each Graphics window is kept in memory.
The copy of the window is used to refresh the window when it has been covered and
uncovered. IDL’s performance increases for no backing store, since the amount of
memory required to save files can affect the speed at which IDL will run.

See “Backing Store” in Appendix B of the IDL Reference Guide for more
information.

None, RETAIN =0

Click None to disable backing store. This option does not keep a copy of the
window, allowing the highest performance in terms of speed.

System, RETAIN =1
Click this option to request backing store from the server.
Pixmap, RETAIN =2

Click this option (the default) to have IDL maintain backing store. Most users
should keep this value set to 2.

Graphics Attributes

Size of TrueType Font Cache (in glyphs) — Enter the number of TrueType
characters whose triangulation information will be saved. Saving the
triangulation information for TrueType characters meansthat 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.

Object Graphics Renderer — Select either Har dware Rendering
(OpenGL) or Software Rendering. See Chapter 28, “Window Objects’ for
information about the differences between the two rendering systems.

Using Preferences to Customize IDLDE
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Edit Preferences

GEnEr‘al] Lagmut] Graphica] Startup] FDmtE] Paths]

W Make backup copy of source file

Compiling:

“# nsk to save changes before compiling
~ Automatically save changes before compiling

~ Compile from memory (don’t save before compiling)

k — will take effect in the next session

oK | Apply Save Dismiss Help

Figure 4-5: The Edit Preferences dialog

This tab allows you to set the way in which IDL compilesfiles. By default, IDLDE
asks if you would like to save changes. You can also set IDLDE to make a backup

copy of the sourcefile.
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%( Preferences
Gemerall Lagnut] Gr‘aphi:s] Edit] FDntS] F’atha]

*Select IDL Main Dir...”j

Select Working Directory.. | I

Startup File:

#Select Startup File...'ﬁ

I *Don”’t Use Startup File

* — will take effect in the next session

K | Apply Save Cancel Help

Figure 4-6: The Startup Preferences dialog

Thistab allows you to specify the location of afile to be run when IDLDE starts.
Select IDL Main Dir ...

Click on this button to start the Select IDL Main Dir diaog, which shows you where
the main IDL directory islocated. 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 purposes. You must restart IDL for
any changesto take effect.

Select Working Directory

Click on this button to start the Select Working Directory dialog. You can specify
theinitial working directory for future IDL sessions. The General Preferences tab
contains a“ Change Directory on Open” option, described under “Files’ on page 125,
which also affects the working directory.

Select Startup File

Click on this button to start the Select Startup File dialog. You can specify the name
of an IDL batch file to be executed automatically each time IDL isrun. For example,
to execute the commands in a batch file named MYBATCH.PRO, located in the
/nome/user directory, use:
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/home/user/MY BATCH.PRO

Disable the use of the startup file by selecting the Don’t Use Startup File button.

Warning

Startup files are executed one statement at atime. It is not possible to define
program modules, (procedures, functions, or main-level programs) in the startup
file. See “ Startup File” on page 58 for more information.

Font Preferences

GEnEr‘al] Lagmut] Graphica] Edit] Startup] Paths]

Default. .. |j9x15
Menubar. . . I:Eixi'ﬁ
Control... |§9><15

Edit... |i4 —k-helvetica-medium=1i508859
Log... |i4 —k-helvetica-medium=1i508859

Command. .. |§9><15

*® - will take effect in the next session

OK | Apply Save Cancel Help

Figure 4-7: The Font Preferences dialog

Thistab 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:

» Default — dialog boxes

* Menubar — menuitems

» Control — the Control Panel
» Edit — editor windows

e Log— the Output Log

» Command — the Command Input Line

Using Preferences to Customize IDLDE
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Path Preferences

rences
Gemerall Lagnut] Gr‘aphi:s] Edit] Star‘tup] FDntS]

IDL Files Search Path (x means search subdirectories):

& /home/usr_local/rsisicl ¢ &
B /home/usr_local/rsisidl_E

=

H H Insert...| Remove| Expand

* — will take effect in the next session

K | Apply Save Cancel Help

Figure 4-8: The Paths Preferences dialog

Thistab allows you to control where IDL looks for procedures and functions. Entries
into the IDL Files Search Path are appended to the system variable | PATH.

Note
You must restart IDLDE for changes to take effect.

IDL Files Search Path
Thisfield tells IDL whereto look for procedures and functions.

Select one of the paths by clicking on it; it becomes highlighted. You can select more
than one path at atime by clicking once with your left mouse button on thefirst path,
and dragging the mouse down to the last path you want to select.

e Subdirectory check boxes — To specify adirectory tree that includes al of
that directory’s subdirectories, click on the check box to the |eft of a path,
placing an x in front of the entry.

e Upand Down Arrow buttons — You can move the selected path up or down
through the list by clicking on the up or down buttons located directly below
the IDL Files Search Path list. A second click on a selected path causesit to
become outlined, but not selected. You can also scroll through the list by

Using IDL Using Preferences to Customize IDLDE
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pressing the up and down arrows on your keyboard after either selecting or
outlining one of the paths.

Insert... — To add a path to the IDL Files Search Path list, click on Insert...
to start the Select Path 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.

Remove — Click on Remove to delete the selected path.

Expand — Click on Expand to list a selected path’s subdirectories directly
beneath the path. The expanded path is then deselected and any subdirectories
are selected so you can cancel the expansion by immediately clicking Remove.
Theinitial path and any expanded subdirectories are automatically unchecked
to prevent subdirectory searching.

See “Executing Program Files” in Chapter 2 for more information.
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X Resources in Brief

The component widgets of an X Window application each have two names, a class
name that identifiesitstype (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 all 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.
Thisalows avery small set of resource specifications to affect alarge number of
widgets.

Editing Resource Files

Using IDL

There are two resource files used to customize IDLDE. An installation-wide resource
filecaled Idl islocated in $IDL_DIR/resource/X 11/lib/app-defaults, and a user resource
file caled .idide islocated in your home directory.

Modifying the global 1dl resource file effects an install ation-wide customization.
Changesto the Idl file will be lost with a new installation.

The user resourcefile, .idlde, customizesindividual versions of IDLDE and isdivided
into two sections. The first section contains user-defined customization resources.
You can place comments starting with “!” or “!!” in the first section of .idide. When
newer versions of .idlde are written, system comments are prefixed with “!!1!”. The
second section of .idlde is used to store preferences; it is modified when preferences
are saved and shouldn’t be modified externally.

Using 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 the entry Idl.colors existsin the Idl 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 set the Idl.colors resource
equal to a negative number. This causes IDL to try to use the shared colormap,
alocating al but the specified number of colors. For example:

Idl.colors=-10

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

The IDLDE application itself uses between 10-15 colors. On startup, the IDLDE will
attempt to use colorsin 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 -colors 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 the idide.colors resource
in the Idl resource file or in your personal .idlde file accordingly.
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Command Line Options
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IDLDE can aso be customized from the command line using the command line flags
described below. Command line flags are given precedence over global resourcefiles
(1dl) and user resourcefiles (.idide). For more information about resources, see“Using
Resources to Customize IDL” on page 135. Under VMS, command line switches are
preceded by a/ rather than a-.

Example

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

; On UNIX:
idlde -multi
;oron VMS:
IDLDE /MULTI

The available command line flags follow:

-efile[-efile, -efiley..]
[EDIT=(file [, filey, file,...])

Opens specified files at startup.

-colorsn
/COLORS=n

If specified, IDL attempts to allocate n colors specified from the shared colormap. If
there aren’t enough colors available, a private colormap with n colorsis used instead.

Specifying a negative value for the colors flag causes IDL to attempt to use the
shared colormap, allocating all but the specified number of colors. For example:

idlde -colors-15

alocates all but 15 of the currently available colors for the IDLDE. This allows other
applications that might need their own colors to run in tandem with IDL.

The related resource is idlde.colors.
-nocommand
INOCOMMAND

Hides the Output L og window and Command Input Line at startup. The related
resource is |di*idlde* hideCommand: True.

Command Line Options
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-command
/[COMMAND

Displays L og window and Command Input window at startup. Therelated resourceis
IdI*idlde* hideCommand: False.

-nocontrol
/INOCONTROL

Hides the Control panel buttons at startup. The related resourceis
IdI*idlde* hideControl: True.

-control
/CONTROL

Displays the Control Panel buttons at startup. The related resource is
IdI*idlde* hideControl: False.

-nolog
/INOLOG

Hides the Output Log at startup. The related resourceis
IdI*idide* hideLog: True.

-log
/ILOG

Displays the Output Log at startup. The related resourceis
IdI*idlde* hidelog: False.

-nostartup
INOSTARTUP

Does not execute startup file on startup (including IDL_STARTUP). The related
resource is Idi*idlde.noStartupFile: True.

-startup
ISTARTUP

Executes startup file on startup (including IDL_STARTUP). The related resourceis
IdI*idlde.noStartupFile: False.

Command Line Options Using IDL
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-startupfile "file"
ISTARTUPFILE="file"

Executesfile at startup (overrides IDL_STARTUP environment variable). If
startupfile is not specified, the environment variable IDL_STARTUP is used as the
startup file (if defined). The related resource is Idi*idlde.startupFile: file where fileis
the full path name of the startup file.

-nostatus
INOSTATUS

Hides the Status Bar at startup. The related resourceis
IdI*idlde* hideStatus: True.

-status

ISTATUS

Displays the Status Bar at startup. The related resource is Idi*idlde* hideStatus: False.
-path "path"

IPATH="path"

Append path to the IDL path (defined using IDL_PATH environment variable). The
related resource is Idi*idide.path: path where path is the full path to be appended.

-quiet

IQUIET

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

/READONLY

Opensfiles as read-only. The related resource is Idi*idlde.readOnly: True.
-readwrite

/READWRITE

Open files as read-writeable. The related resourceis
Idi*idlde.readOnly: False.
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-single
ISINGLE

Displays filesin a single window, which is a child of the main IDLDE window. The
related resource is Idi*idlde* multiwindowEdit: False.

-multi
/MULTI

Displays files in multiple windows, each one in a separate main level window. The
related resource is Idi*idlde* multiWindowEdit: True.

-view
IVIEW

Displays the Multiple Document Panel in single window mode at startup. Therelated
resource is IdI*idlde* hideView: False.

-noview
/INOVIEW

Hides the Multiple Document Panel at startup. The related resourceis
IdI*idlde* hideView: True.

-title "Title"

[TITLE="Title"

Use Title asthetitle of the main IDLDE window. The related resource isididetitle.
IVAX_FLOAT

Thisoption isavailable only in IDL for VMS. Set this qualifier to change the default
value of the VAX_FLOAT keyword of the CALL_EXTERNAL and OPEN
proceduresto be TRUE. Starting IDL with this qualifier allows old code that is
written to assume IDL reads and writes VAX format floating-point numbers to
continue reading and writing that format without requiring changes to the IDL code.
There are three caveats:

1. Internaly, IDL isstill using |EEE floating-point numbers.

2. This option should be used as atransitiona aid prior to converting the code to
work with |EEE math. It is not a good long term strategy to use IDL in this
mode.
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3. Thereisno such support for LINKIMAGE routines, which must be rebuilt to
use the |EEE floating-point standard.

You can also change this default at run-time using the VAX_FLOAT function in the
IDL Reference Guide.

Note

You should read the warnings on this topic found in the OPEN and
CALL_EXTERNAL routinesin the IDL Reference Guide.

Using IDL Command Line Options
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Modifying the Control Panel

The Control Panel, with the resource name control, is located below the 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 with either the idIButtonsUser resource,
or, for the Macros toolbar only, by clicking Edit in the M acros menu.

The idIButtonsUser resource supplies each button’s resource name. The resource
name details button attributes, such asitslabel or pixmap, its associated IDL
command, and its status bar message.

To add a Control Panel button, make the following modifications to the .idide file:

e Add anew nameto theidlButtonsUser list. The buttons are created in the order
specified.

» AddlabelString or label Pixmap resources. These resources define the button text
or image.

e Add anidiCommand resource. Thisis the text of the IDL command to execute.

» Add astatusString resources. Thisisthetext that appearsin the Status Bar when
the cursor is positioned over the new button.

Bitmaps for Control Panel Buttons
Bitmaps for control panel buttons must conform to the following:

1. The bitmap must bein either XBM (X11 bitmap file) or XPM (X11 system
pixmap file) format, with the file extension .xbm or .xpm.

2. The bitmap must be located in one of the following directories:
Under UNIX:

» $IDL_DIR/resource/X11/lib/app_defaults
* $IDL_DIR/resource/X11/lib/app_defaults/bitmaps

+ $HOME

*  $HOME/bitmaps

Under VMS:

* |IDL_DIR:[RESOURCE.X11.LIB.X11.APP-DEFAULTS.BITMAPS)
*+ SYSSLOGIN

Modifying the Control Panel Using IDL
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3. The bitmap must be defined in the resource file (1dl, .idlde), for example:
idlde* control* mybutton* [abel Pixmap: mybutton

Examples

» Toadd abutton called Reset All to the Control Panel with color pixmap
stored in the file resetall.xpm located in your home directory add the following
resources to your .idlde:

IdI*idlde* control*idIButtonsUser: resetall

IdI*idlde* control* resetal |* |abel Pixmap: resetall.xpm
IdI*idlde* control* resetalI*1abel String: Reset All
IdI*idlde* control* resetal I* idl Command:\

RETALL & WIDGET_CONTROL,/RESET
IdI*idlde* control* resetal I* statusString:\

Stop execution of the current code and return to\

the main programming level

e To specify apixmap located in particular directory, specify the full file path of
the pixmap file, for example:

IdI*idlde* control* resetal I* | abel Pixmap:\
/home/user/bitmaps/resetall. xpm

* To create two rows of the Control Panel from the default of one row, set the
numColumns resource to 2:

IdI*idlde* control* numColumns; 2

* Touselabel (text) buttonsin the Control Panel set label Type to XmSTRING.
To use icon (graphics) buttons set label Type to XmPIXMAP.

IdI*idlde* control* |abel Type: XmPIXMAP
Command Stream Substitutions

The idlCommand resource specifies the IDL command that is entered into the input
command stream when the respective button is clicked. You can use % substitutions
to include certain types of information into the command:

% Symbol Substitution

%S The text of the current selection.

Table 4-4: Command Stream Substitutions
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% Symbol Substitution

%F or %P The filename associated with the current
IDL Editor.

%N The base name of the filename (without
path and suffix).

%B The base name of the filename (without
path, but with a suffix)

%L Theline number with the current insertion
point.

%% Inserts “%".

Table 4-4: Command Stream Substitutions
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Action Routines
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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 the idlAction resource.

The following action routines can be used in the same manner as the IDL commands
specified in an idlCommand resource. The syntax to add an action routine to a control
panel button is:

IdI*idlde* control* button name*idl Action: action

where button name is the name of the button and action is the name of the action
routine.

IdIBreakpoint

Use IdIBreakpoint 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
Table 4-4 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 al currently set breakpoints

Table 4-5: Breakpoint Arguments

IdIClearLog
Use IdIClearLog to erase the contents of the Output Log.
IdIClearView

Use ldiClearView to clear the contents of the currently-active file in the Multiple
Document Panel.

Action Routines
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I[diIiCommandHide

Use IdiCommandHide 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

Use IdiCompile to compile the file in the currently-active editor window. One of the
arguments from the following table must be set:

Argument Action

FILE Compilesthe currently-active
file

TEMPORARY Compilesthe currently-active
fileinto atemporary file

RESOLVE Resolves all referenced and
uncompiled IDL routines

Table 4-6: Compiling Arguments

IdIControlHide

Use IdIControlHide to hide or expose the Control Panel. One of the following
arguments must be set: Show, Hide, or Toggle.

ldIEdit

Use IdIEdit 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.
CUT Remove currently-selected
text to Motif clipboard.

Table 4-7: Editor Window Editing Arguments

Action Routines Using IDL
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Argument Action
CoprY Copy currently-selected text
to Moitif clipboard.
PASTE Paste contents of Motif
clipboard at current insertion
point.

SELECTALL Select all of thetext in the
currently-selected editor
window.

GOTODEF Display the definition of the
currently-selected procedure
or function.

GOTOLINE Movedirectly to the specified
line number.

Table 4-7: Editor Window Editing Arguments

IdIEditMacros
Use IdIEditMacros to display the Edit Macros dialog.
IdIEXit

Use IdIExit to cause IDLDE to act as though the EXIT command has been entered.
Note that thisisusually tied to amenu accelerator (Ctrl-Q in this case), so thisroutine
israrely called directly.

IdIFile

Use IdIFile to manipulate the currently-sel ected 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.

Table 4-8: Editor Window Arguments

Using IDL Action Routines
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Argument

Action

SAVE

Saves the contents of the
currently-selected editor
window.

PRINT

Prints the contents of the
currently-selected editor
window.

Table 4-8: Editor Window Arguments

IdIFileReadOnly

Use IdIFileReadOnly 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-selected editor
window.
READWRITE | Enables editing of the
currently-selected window.

Table 4-9: Read/Write Arguments

IdIFunctionKey

Use IdIFunctionKey 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>F5:1dIFunctionKey("print, 'F5 pressed™)\n

IdlInterrupt

Use Idlinterrupt to cause IDLDE to receive an interrupt. Note that thisis usualy tied

to Ctrl-C as a menu accelerator.
IdIListStack

Use IdiListStack to display the current nesting of procedures and functions (calling

stack).

Action Routines
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IdILogHide

Use IdiLogHide to hide or expose the Output Log. One of the following arguments
must be set: Show, Hide, or Toggle.

IdIRecallCommand

Use IdIRecallCommand to recalls previously entered commands into the command
widget. Either the BACK or the FORWARD argument must be specified to indicate
the direction of the recall. For example:

<Key>osfUp:ldIRecall Command(BACK)\n
IdIReset
Use IdIReset to reset the IDL environment.
IdIRun
Use IdIRun to execute the currently-activefile.
IdISearch

Use IdISearch to call the Find dialog for a search of the current M ultiple 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.
FINDSELECTION Finds next occurrence of the current
selection.

ENTERSELECTION | Entersthe current selection as the
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 4-10: Find Dialog Arguments
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IdIStatusHide

Use IdiStatusHide to hide or expose the Status Bar. One of the following arguments
must be set: Show, Hide, or Toggle.

IdIStep
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Use IdiStep 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.

SKIP Skips one statement and executes following
statement.

CONTINUE Continues execution of an interrupted program.

TOCURSOR Executes file until encountering the cursor.

TORETURN Executes file until encountering the return.

IdITrace

Table 4-11: Debugging Arguments

Use IdITrace to display a dialog box to control program tracing.
IdIViewHide

Use IdIViewHide to hide or expose the M ultiple Document Panel. One of the
following arguments must be set: Show, Hide, or Toggle.

Action Routines

Using IDL



Chapter 4: The IDL for Motif Interface 151

IdIWindows

Use IdIWindows to manipul ate 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 al windowsin a
non-overlapping fashion.

MULTI Open windows outside the
IDLDE interface.

SINGLE Display the most recent
window on the Multiple
Document Panel.

Table 4-12: Editor Window Display Arguments

Using IDL Action Routines
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Modifying the Macros Menu

You can adjust the M acros menu. IDLDE looks for a resource named macrosList. If
macrosList is found, its value supplies the resource names of the additional buttonsto
be added to the M acr os menu. This allows system-dependent commands to be added
to IDLDE, which simplifies the process of calling external editors such as emacs or
Vi.

Example

To add the menu item Filein Big Vi to the M acr os menu add the following resources
to .idide:

:Define anew menu item:

IdI*idlde* menubar* macrosM enu* macrosListUser: bigViXterm
;Assign text to the defined menu item:

1dI*idlde* menubar* macrosM enu* bigViXterm®* | abel String:\
Filein Big Vi

;Define a procedure to call up the vi editor:

IdI*idlde* menubar* macrosM enu* bigViXterm* idl Command:\
SPAWN,'xterm -geometry 80x50 -e vi -c %L %F &

;Assign text for the status string:

IdI*idlde* menubar* macrosM enu* bigViXterm* statusString:\
Run vi in the Big Xterm window

Modifying other resources:

You can modify other resourcesin your user resource file. Check the Idl resource file
for available resources.

Example

To set your own IDLDE default font:

Idi*idide* fontList: -*-Prestige-Medium-R-* -* -*-
110-100-100-*-*-| SO8859-1

Modifying the Macros Menu Using IDL
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CDE File Manager Support

This section provides information on setting up the IDL Development 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 .profiles can be dragged and dropped from the CDE File Manager onto
the IDLDE.

« Double-clicking on an IDL .pro file opens the filein the IDLDE.

During installation, the CDE Action File, 1dl.dt, isinstalled in /etc/dt/appconfig/types/C/
on the local machine, if this directory has write permissions. Thisfile provides the
necessary support for the CDE File Manager on that machine. However, if IDL is
installed 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
letc/dt/appconfig/types/C/ directory did not have write permissions at installation time.
If the local machine does not contain the Idl.dt file in the /etc/dt/appconfig/types/C/
directory, do the following:

1. Locatetheldl.dt fileinthedirectorylDL_Dir/bin, where IDL_Dir isthe directory
inwhich IDL isinstalled (such as /usr/local/rsi/IDL_5.4).

2. Copy Idl.dt to the /etc/dt/appconfig/types/C/ directory on thelocal machine. If the
letc/dt/appconfigitypes/C/ directory does not exist, copy the file to the
{usr/dt/appconfig/types/C/ directory.

3. Intheldl.dt file, verify that the path to theRS_Dir/bin directory in the
ACTION Idl section is correct for the local machine. For example, if IDL is
located in the /usr/local/rsi/ directory, the ACTION Idl section should look like

this:
ACTION Idi
{
LABEL Idl
TYPE COMMAND
EXEC_STRING  /bin/sh-c". /ust/local/rsi/idl_setup.ksh;idl -c -e %Arg_1%'
ICON Dtactn

WINDOW_TYPE NO_STDIO
DESCRIPTION = Start Idl Development Environment

}
4. Logout and log back in to the CDE.

Using IDL CDE File Manager Support
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The IDL for
Macintosh Interface

IDL for Macintosh includes a built-in editing and debugging environment called the IDL
Development Environment (IDLDE). This chapter describes the IDLDE.

The following topics are covered in this chapter:

TheMainIDL Windows .............. 156 CustomizingIDL .................... 175
IDL Document Windows ............. 159 Macintosh IDL Differences ............ 186
TheMenus ...........ccouiiiiinunn. 163
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The Main IDL Windows

When you start IDL, the IDL Output L og, the Command Input and the Variable
Watch Window appear.

Output Log

The Output L og window displays output from IDL and echoes commands input to
IDL. Only one Output L og window can exist at atime.

Command Input Line

The Command I nput window is either anchored at the top or bottom of your screen
(depending on the setting in the General Preferences dialog) or is free-floating and
movable like any other window. An unanchored Command I nput window can be
moved, resized, or hidden.

The Command Input window containsasingle IDL prompt; thisiswhere you enter
IDL commands. The commands you type and any output from IDL are displayed in
the Output Log.

O Output Log a8

IDL Wersion 5.4 (Beta £/208/88) (Mac0S PowerMac). {c) 2088, Resear
Helecome to IDL for Macintosh.
10L technical support con be reached at:

Phone: {383) 7S6-9988

Fax: {383} 7296-0089

E-mail: supportiResearchSystems . com

il [a]»

Figure 5-1: The IDL Output Log Window

The Main IDL Windows Using IDL
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O
B o |

Command Input
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Figure 5-2: The Command Input Window
Variable Watch Window

The Variable Watch Window appears by default when you start the IDLDE. It
keepstrack 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 Building IDL Applications.

Variable Watch Window ——FHH
Locals ]

-

narmne type walu

<]

Sl

| »

Figure 5-3: The Variable Watch Window
Project Window

The IDL Project Window allows you to manage, compile, run, and create
distributions of al 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

Using IDL The Main IDL Windows
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other developers, colleagues, or users. For further information on the Project
Window, refer to Building IDL Applications.
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Figure 5-4: The Project Window
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IDL Document Windows

IDL 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. If you
select File—>0Open Recent or double-click on a. pr o file, that file appearsin an
Editor window. Editor windows can also be created by selecting New or Open from
the File menu.

The Editor window has a button bar with a path box and an icon which indicates
whether the file is writable or read-only. The buttons on the button bar from left to
right are Save, Print, Compile, and Run and are provided for ease of access during
editing. The path box issimply an informational box, it isnot editable. Theicon at the
right side of the button bar shows a pencil to indicate the file iswritable, or alock to
indicate thefileis read-only.

Multiple Panes in the Editor Window

You can create multiple editing panes within the Editor window enabling you to edit
multiple sections of the program without having to scroll back and forth. To open a
second pane, click on the button at the top of the vertical scroll bar on the right and
drag it until a second horizontal base is seen. When you release the mouse button a
second pane with the same program appears. More than two panes are possible in an
Editor window, as long as each pane exceeds the minimum size necessary.

The Breakpoint Column

On the left side of each pane in the Editor window is a border used to display break
points, flag compiler errors, and the current executing line of code. Rows with tick
marks indicate program lines with executable IDL statements. You can set and unset
breakpoints on these lines by clicking on the tick mark or breakpoint. Click on the
tick mark to set the breakpoint, and click on the breakpoint to display the tick mark

again.
The Line Box

The line number button box at the bottom left of an IDL Editor window displays the
line number of theinsertion point in the active pane. To relocate the cursor on another
line in the same pane, click in the box and specify the line number inthe Go To Line
field of the new dialog box. Clicking the line number box is a shortcut for the Go To
Line option from the Search menu for the active pane in the Editor window.

IDL Document Windows
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Function Drop Down List

The button with parentheses and a down arrow to the right of the Line box brings up
adrop down list containing the functions and procedures defined in the current . pr o
file. Choosing a function or procedure from the list moves the cursor to that function
or procedure definition in the active pane of the Editor window.

O dicom_example.pro ==
IE IE‘ Path: |Speedy RE1:IDL 5.4 :examnples :data_access dicom_example pro | 7
RO Dicom_ExampleEventHdlr, event =]
i This iz the ewvent processing routine that takes care of the events being
3 sent to it from the XManager. =
WIDGET_COMTROL, GETWMALUE=control, event.id i
CASE control OF %
EIDES
FRO Dicom_ExampleEventHdlr, ewvent |
i This iz the ewvent processing routine that takes care of the events being
3 sent to it from the XManager.
WIDGET_COMTROL, GETWMALUE=control, event.id E
CASE control OF
"INFO": Dicom_Examplelnfo, ewent.top Z
-
EIDES
PRO Dicom_ExampleEventHdlr, ewvent .
i This iz the ewvent processing routine that takes care of the events being
3 sent to it from the XManager.
WIDGET_COMTROL, GETWMALUE=control, event.id
CASE control OF —
"INFO": Dicom_Examplelnfo, ewent.top =
"EXIT": WIDGET_COMTROL, ewent.top, /DESTROY
"PICK": Dicom_Examplelraw, ewent.top ||
-
Line : 167 1]

Figure 5-5: The IDL Editor Window

Running With Breakpoints in The Editor Window

When you set breakpointsina. pr o file and compile and run the program, the Editor
window buttons change to alow you to step through the program using the
breakpoints. The four buttons at the top of the window become step buttons (see the
following figure) which call the various executive commands for stepping through a
program: at the left is Step Out which calls. QUT, next is Step Over which calls

IDL Document Windows Using IDL
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. STEPOVER, then Step In which calls. STEP, and the fourth button is Continue
which calls. CONTI NUE.

demo_draw.pro ==

O
% IE‘ Path: |Speedy:RSI:IDL 5.4 examples :demno :dernosre :dermo_draw pro | 7

3
b prro demo_draw, ollindow, oYiew, debug=debug

[+

H
;Procedure DEMO_DRAM: call olindow->0raw, ofiew
swrapping the call in lexcept=8 if not DEBUG.

H
i10n some platforms, when |DLgrHindow::Drow is invoked, math errors
;ie.g. "¥ Program caused arithmetic error: Floating illegal
joperand" } are printed. DEMO_DRAM exists to supress the printing of
i these errors.

H

iFlush and print any accumulated math errars

H

J|void = check_math{ /print}

H

15ilently accumulate any subsequent math errors, unless we are debugging.

H
dorig_except = lexcept
lexcept = {[8, 2]}[keyword set{debug}]

H

H =

H

| ol indow=>0raw, oV isw

H
;Silently {unless we are debugging} flush any accumulated math errors.
H

]

Line : & 0

Figure 5-6: Running with Breakpoints in the Editor Window

Debug Windows

Using IDL

When IDL encounters a program error or breakpoint, and if the debugger isturned on
by selecting File—>Preferences—>General and marking the Use Debugger check
box (see “Use Debugger” on page 176), the IDL Editor window containing the
routinein question is brought to the front. If the file containing the error is not already
open, anew Editor window is opened to contain it. A current-line indicator is placed
at the line at which the breakpoint or error occurred. You can use standard Macintosh
editing commands to edit and save the program file.

IDL Document Windows
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Error Window

When IDL encounters a program error during compilation, the Error Window will
display and show all of the errors encountered. Clicking on the error displaystheline
of the program that contains the error in the IDL Editor window.

O IDL Error Window =)=
Error: Procedure header must appear first and only once: TEST
0 File: RS1:DL 5.4 :examples ;project demo_praj.pro
Line: 44  PROtest
Error:  Procedure header must appear first and only once : TESTZ
0 File: RS1:IDL 5.4 :examples ;project demo_praj.pro
Line

: 48 PROtest2

IDL Encountered 2 errors while compiling

Figure 5-7: Error Window

IDL Graphics Windows

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

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

IDL Document Windows Using IDL
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The Menus

File

Using IDL

Six menus (File, Edit, Search, Run, Project, Macros, Window, and Help) allow
you to control the operation of IDL for Macintosh. These menus are described bel ow.
Note that many menu items have Command-key equivalents displayed to the right of
the menu option.

Menu

New
Select this option to create a new, empty IDL Editor window.
New Project...

IDL Project Window allows you to manage, compile, run, and create distributions of
al thefiles 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 devel opers,
colleagues, or users. For further information on the Projects Window, refer to
Building IDL Applications.

Open

Select this option to open atext file or project file for editing. The standard File
Selection dialog box appears. Select the file you want to open and click OK. A new
IDL Editor window is created to display the text file.

Open Selection

Select this option to use whatever text is selected as an argument to the Open
command. If the selected text is not the name of afilein the current folder or avalid
path, no fileis opened.

Open Recent

Select this option to view or open recently opened or created files. This menu item
lists the last ten opened or created files, and it includes two sections for text and IDL
Project files. To open afile on thislist, smply select it from the drop list.

Close / Hide

Select this option to close the currently-selected IDL window. If you have made
changesin the window, you are prompted to save the changes before closing it. If the
currently-selected window is the Output L og, this options changesto Hide Output
L og. If the currently-selected window is the Variable Watch Window, this option

The Menus
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changesto Hide Variable Watch Window. You can re-display a hidden window by
selecting Output Log or Variable Watch from the Window menu.

Hold down the Close option and hit the Command key to close down al open Editor
windows with a single command.

Save

Select this option to save the contents of an IDL Editor window. If the window is
untitled, you are prompted for a filename for the new file. If the window is already
associated with a filename, the contents of the window are saved over the old file.

Hold down the Save option and hit the Command key to save all open Editor
windows with a single command.

Note
Changes made to a previously-compiled program or function are not noticed by the
IDL session until that file is re-compiled. Calling the routine simply re-runsthe
currently-compiled version. Select the Compile option under the Run menu to re-
compile the routine before running the newly saved program.

Save AsS...

Select this option to save the contents of an IDL Editor window to a specified
filename. A file selection dialog box appears.

Revert to Saved

Select this option to discard any changes made in the current window and restore the
last saved version of thefile.

Page Setup...

Select this option to define page orientation and other print characteristics for the
currently-selected window.

Print

Select this option to print the contents of the currently-selected IDL window, text
widget, or graphics widget to the currently-active printer.

Preferences

Select this menu item to display a cascading menu of preference options: General,
Graphics, Edit, Startup, Path, Syntax Coloring, Preferences Sets, and Projects.
See “Customizing IDL” on page 175 for more information.

Using IDL
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Working Folder...

Select this option to modify the current folder for reading and writing files. Note that
the current folder is searched first when IDL looks for program files.

Quit
Select this option to exit IDL for Macintosh. All IDL Editor windows are closed

before exiting. If text in an Editor window has changed, you are asked if you want to
save it before exiting.

Edit Menu

Using IDL

Undo

Select this option to undo the most recent editing action. If the most recent action is
not undo-able, this option will be shown as Can’t Undo.

Cut

Select this option to cut the currently-sel ected text from an IDL Editor window or the
IDL Command Input line and place it on the clipboard.

Copy

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

Paste

Select this option to paste the contents of the clipboard at the current insertion point.
You can paste into the IDL Command Input and IDL Editor windows, but not the
Output L og window.

Clear

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

Select All

Usethis option to select al of thetext in an IDL Editor or Output L og window. The
entire contents of the window are highlighted.

Shift Left
Select this menu item to shift the selected text one tab stop to the left.

The Menus
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Shift Right
Select this menu item to shift the selected text one tab stop to the right.
Comment Line

Select this menu item to insert a semi-colon at the beginning of the line with the
cursor init. You can also select multiple lines to be commented out by highlighting
them and using this menu item.

Uncomment Line

Select this menu item to remove a semi-colon from the beginning of the line with the
cursor init. You can also select multiple lines to be uncommented by highlighting
them and using this menu item.

Search Menu

The Menus

Find...

Select this menu item to search for atext string in the currently-selected IDL Editor
window, Output L og window, or text widget.

Find Again
Select this option to repeat the most recent text search.
Find Selection

Select this menu item to search for occurrences of the currently-selected text in the
currently-selected window.

Enter Selection

Select this menu item to enter the currently-selected text into the Find dialog as the
search string. For example, you can enter the selection and then select Find Again to
find the next occurrence.

Replace...

Select this menu item to search for atext string in the currently-selected IDL Editor
window or text widget and replace it with another text string you specify.

Replace & Find Again

Select this option to repeat the most recent search and replace operation.

Using IDL
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Go To Routine Definition

Select this menu item to find and display the definition of the selected IDL library or
user-written routine. The routine must already be compiled.

Go To Line...

Select this option to specify aline on which to locate the cursor in the currently-
selected IDL Editor window or text widget.

You can also use the line number button box at the bottom left of an IDL Editor
window, which displays the number of the line on which the cursor islocated. To

rel ocate the cursor on another line, click in the box and specify the line number in the
Go To Linefield.

Run Menu

Using IDL

Run menu items are enabled when an IDL program is loaded into an IDL Editor
window and compiled. See Chapter 18, “Debugging an IDL Program” in Building
IDL Applications for more detailed information.

Note
You must have the Use Debugger optioninthe IDL General Preferences dialog
checked for the Debug menu to appear.

Compile

Select this option to compile the current editor window from memory. The currently-
selected file is only recognized as an IDL procedure or function if suffixed with

. pr o. Selecting this option is the same as entering . COVPI LE at the Command
Input line, with the appropriate Editor window selected. See .COMPILE inthe IDL
Reference Guide for amore detailed explanation.

Compile from Memory

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 for a more detailed explanation.

Compile All

Select this option to compile all currently open *. pr o files.
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Run

Select this option to execute the file contained in the currently-active Editor window.
Selecting this option is the same as entering the procedure name at the Command
Input line.

Resolve Dependencies

Select this option to iteratively compile all uncompiled IDL routinesthat 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 QUIET keyword
suppresses informational messages. See RESOLVE _ALL inthe IDL Reference
Guide for amore detailed explanation.

Profile...

Select this option to start the IDL Code Profiler, which helps you analyze the
performance of your applications. See “ The IDL Code Profiler” in Chapter 14 of
Building IDL Applications for more information about the Profiler.

Continue

Select this option to continue a stopped program or start a main-level program from
the beginning. Selecting this option is the same as entering .CONTINUE at the
Command Input line. See .CONTINUE in the IDL Reference Guide for amore
detailed explanation.

Break

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

Clear IDL

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_GC, /VERBOSE

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

Select this option to completely reset the IDL session. This option executes
.RESET_SESSION. See the IDL Reference Guide for more information.

Step Over

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 is the same as
entering . STEPOVER at the IDL Command Input Line. See .STEPOVER inthe IDL
Reference Guide for amore detailed explanation.

Step Into

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 into calls
another IDL procedure or function, statements from that procedure or function are
executed in order by successive Step commands. Selecting thisitem isthe same as
entering . STEP at the IDL Command Input line. See .STEP in the IDL Reference
Guide for amore detailed explanation.

Step Out

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

Trace

Select this option to point to program lines as they are executed. Selecting thisitemis
the same as entering . TRACE at the IDL command prompt. See . TRACE in the IDL
Reference Guide for amore detailed explanation.

Run to Cursor

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

Run to Return

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-
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time breakpoint at a specific line. See .RETURN in the IDL Reference Guide for a
more detailed explanation.

Set Breakpoint

Select this option to set a breakpoint on the current line. Selecting thisitem isthe
same as entering the following at the IDL Command | nput line:

BREAKPOI NT, ['File',] Index

whereFi | e isthefile to set a breakpoint within, and | ndex designates the line
number at which the breakpoint is set.

See BREAKPOINT in the IDL Reference Guide for a more detailed explanation.
Disable Breakpoint
Select this option to access disable a breakpoint in the current line.

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

Edit Breakpoints ...

Select this option to access the Edit Breakpoint dialog to set a complex breakpoint.
Complex breakpoints may function only once, or may function only after being hit a
specified number of times. Selecting thisitem is the same as setting the AFTER and
ONCE keywords for the BREAKPOINT procedure at the IDL Command I nput line.

Enter the source file in which to set a breakpoint in the File: field. The default fileis
the one in which the cursor is positioned. Click Choose File ... to search through
available directories. Enter the line number at which to place the breakpoint in the
Line: field. The default is the line at which the cursor is currently positioned. You
can also specify how many times the line must be hit in order to interrupt execution.
Click One-Time Breakpoint to interrupt execution after encountering the line for
thefirst time or click Break After: and enter the number of hits after which
execution should be interrupted into the given field.

See BREAKPOINT in the IDL Reference Guide for a more detailed explanation.
Clear All Breakpoints
Select this option to clear al breakpoints.
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List Breakpoints

Select this option to list all breakpoints currently set, in all compiled programs.
Selecting thisitem is the same as entering HELP, / BREAKPQO NTS at the IDL
Command Input line.

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 for a more detailed
explanation.

Project Menu

Using IDL

For more information on the following menu items, see Chapter 13, “Creating IDL
Projects’ in the Building IDL Applications.

Add Window

Select this menu item to add the current file in the Editor window to the current
project.

Add Files...

Selecting this option brings up the Add Files To Project dialog box from which you
can select files to add to the current project.

Remove Selected Items

When an item in the Project window has been selected, it may be removed from the
project by using this option from the Project menu.

Project Options...

Select this option to change the options for a project. The Project Optionsdialog
displays.
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.

Compile Modified Files

Select this option to compile only the files that have been modified since the last
compile.
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Compile All Files

Select this option to compile al the sourcefilesin a project.

Build

Select this option to build your project.

Run

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

Select thisitem to run the selected GUIBuilder file under test mode.

For more information on running . pr ¢ filesin test mode, see Running the
Application in Test Mode in the Building IDL Applications manual.

Export...

Select this option to export your project.

Macros Menu

The Menus

Edit Macros...

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

Import Image

Select this option to import an image file into IDL. For more information, see “Using
Macros to Import Image Files” on page 193.

Import Ascii

Select thisoption to import an ASCII fileinto IDL. For more information, see“Using
Macros to Import ASCII Files’ on page 197.

Import Binary

Select this option to import abinary fileinto IDL. For more information, see “Using
Macros to Import Binary Files’ on page 203.

Import HDF

Select this option to import an HDF fileinto IDL. For more information, see “Using
Macros to Import HDF Files’ on page 210.
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Demo

Select this option to access IDL’s Demo application.

Window Menu

Using IDL

Stagger

Select this option to stagger all the Output Log and IDL Editor windows on the
desktop.

Tile

Select thisoption to tile all the Output Log and IDL Editor windows side-by-side on
the desktop.

Command Input Anchored

Select this option to anchor or unanchor the Command I nput window pane. If the
window is anchored, a check will appear next to this menu item.

Command Input

Select this menu item to give the Command I nput window the input focus.
Output Log

Select this menu item to bring the Output L og to the front.

Variable Watch

Select this option to give the Variable Watch Window the input focus.
Macro Editor

Select this option to bring the Macro Editor to the front.

Profile

Select this option to bring the Profile dialog to the front. See “ The IDL Code
Profiler” in Chapter 14 of Building IDL Applications for more information about the
Profiler.

Profile Results

Select this option to bring the Profile Report dialog to the front. See “The IDL Code
Profiler” in Chapter 14 of Building IDL Applications for more information about the
Profiler.
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Breakpoints

Select this option to bring the Edit Breakpoint window to the front.
Error Window

Select this option to bring the Error Window to the front.

Open Editor Windows

If any files and/or projects are currently open, they are listed at the bottom of the
Window menu. Select any of these menu items to make that window the current
window and give it the input focus.

Help Menu

The Menus

The Help menu islocated at the far right of the menu bar.
About Balloon Help...

IDL for Macintosh supports balloon help. Select this menu item to learn more about
balloon help.

Show Balloons

Select Show Balloons to activate help balloons. This menu item changesto Hide
Balloons when balloons are enabled.

IDL Online Help
Select this menu item to display the IDL Online Help Viewer.
Help on Selection

Select thismenu item to display the help topic in IDL Online Help for the highlighted
item The Index dialog appears if the topic is ambiguous or does not exist.
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Customizing IDL

Various defaults for IDL can be customized using the IDL Preferences dialog box.
Select Preferencesfrom the IDL File menu to display a cascading list of preferences.

Select an item from the list to display a Preferences dialog box. Enter new values
and click on OK to use the preferences in the current IDL session. Select the Save
Settings on Exit option (a checkmark appears by the item the next time you select
Preferences) to save the preferences for use with future IDL sessions.

General Preferences

—General Preferences

Lines to Save in Log Window:
Number of Recent Files: -
Command Recall Buffer Size:
Anchor Command Window at of Screen

Default Text Format For:

Editor Windows...
Text and List Widgets...
Other Widgets...

[ Use Debugger

[ Ask to Save Files on Compile

[4 Confirm Quit

[ Change Working Directory on Open
[ Save Command History

[4 Auto Complete Command Line

[ Interpret Unix/D0S Paths

4 Save Breakpoints on Quit

[ Confirm reset_session

Figure 5-8: The General Preferences Dialog

These preferences control the general appearance and behavior of IDL.
Lines to Save in Log Window

Enter the number of lines you wish to save in the IDL Output Log window. By
default, 200 lines are saved.
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Number of Recent Files

Enter the number of files most recently used to be saved for easy access from the
File— Open Recent menu. The default setting is 10 files.

Command Recall Buffer Size

Enter the number of commands to save in the recall buffer. The default setting is 20
commands.

Anchor Command Window

Use this option to select whether you want the IDL Command Input window to be
anchored at the top or bottom of your screen when it is anchored. You can unanchor
the Command Input window by unchecking Command Input Anchored in the
Window menu.

Default Text Formats

These three buttons allow you to set the default font, font size, and tab size to be used
in:

e |DL Editor windows,

e Textand List widgets,

» Buttons, menus, titles, and other widget objects.
Note

To set the text formats for the current window only, select For mat from the Edit
Preferences option.

Use Debugger

If this box is checked, the Debug menu appears in the menu bar and the IDL for
Macintosh debugger automatically opens an edit window containing the program
module in question when an error occursin an IDL program.

Ask to Save Files on Compile

If this box is checked, a query dialog box appears when you try to compile your
program asking if you want to save your file before compiling.

Confirm Quit

If selected, this brings up a Confirm Quit? dialog box before exiting IDL. The
dialog must be accepted before the IDL session can quit.
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Change Working Directory on Open
If selected, the working directory path is changed to the selected directory.
Save Command History

This option enables the content of the command buffer to be saved from one launch
to the next of IDL.

Auto Complete Command Line

If checked this option enables IDL to compare commands as they are being typed at
the command line prompt against the commands in the recall buffer. IDL auto
completes the command when a unique match to a previous command is found. This
is particularly useful for commands used quite often, such as Print.

Interpret Unix/DOS Paths

If checked, this enables IDL to correctly interpret the use of UNIX or DOS path
syntax idiosyncrasies.

Save Breakpoints on Quit

If selected, all IDL program breakpoints are saved from session to session until this
check box is deselected. When this option is deselected, all saved breakpoints are
cleared upon exiting IDL.

Confirm reset_session

If selected, a Warning dialog appears upon areset_session request which lists what
occurs when a session reset is performed. The dialog must be accepted before the
Session reset occurs.
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Graphics Window Settings

Graphics Window Settings

Number of Colors Used (startup setting): 220

Default Window Width: Height: [312 |
Backing 5Store:

Startup Depth: [Screen Depth ¥ ]

[ Dither to Lower Depth Screens
Size of TrueType Font Cache (in Glyphs): 256
Object Graphics Renderer
@ Native OpenGL Rendering

[ Use Hardware Acceleration

) IDL Software Rendering

Figure 5-9: The Graphics Preferences Dialog

These preferences control defaults for IDL graphics windows.
Number of Colors Used

The number of colorsalocated for IDL graphics windows. The default is 220. If your
display supports 256 colors, amaximum of 254 colors can bereserved for IDL (black
and white are reserved for the System).

Default Window Width

The width of IDL graphics windows, in pixels. The default is 1/4 of the total screen
width.

Default Window Height

The height of IDL graphics windows, in pixels. The default is 1/4 of the total screen
height.

Backing Store

Thisfield controls the default for how IDL handles backing store. When backing
storeis enabled, IDL keeps a copy of each window in memory. This datais used to
refresh the window when it has been covered and uncovered.
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Change thisfield to None to disable backing store. Set thisfield to Pixmap (the
default) to have IDL maintain backing store.

See “Backing Store” in Appendix B of the IDL Reference Guide for more
information.

Startup Depth

This popup menu allows you to specify the color pixel depth you wish to work in,
regardless of the actual depth of your monitor. All operations (saving, printing,
copying to the clipboard, etc.) will be carried out in the depth you select, even if your
monitor does not support that depth.

For example, if you wish to work with 24-bit images but your computer only supports
8-bit video, select 24-bit from the Startup Depth menu. (If you do not select Dither
to Lower Depth Screens, images will not be displayed properly on your monitor.)
Similarly, if you wish to use 8-bit, pseudo-color video even though your machine
supports 24-bit TrueColor, choose 8-bit. Select the screen depth to match the pixel
depth IDL works with to your monitor.

Note
This setting takes effect when IDL isrestarted.

Dither to Lower Depth Screens

Check this box to display high pixel-depth images on alower pixel-depth monitor.
Floyd-Steinberg dithering is used to display, for example, TrueColor images on an 8-
bit-deep screen. This setting takes effect immediately when you click OK—you need
not close and restart IDL.

Size of TrueType Font Cache (in Glyphs)

Enter the number of TrueType charactersfor which to save triangulation information.
Saving the triangulation information for TrueType characters meansthat 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.

Object Graphics Renderer

Select the Native OpenGL Rendering if you have the Apple OpenGL drivers
installed on your system. You can also select Use Hardware Acceleration on ATI
cards.
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Note
Because of Apple'simplementation, there are some current limitations to hardware
rendering with Apple drivers. For example, back-face culling and hidden line
removal will not be performed, and there is no Apple support for hardware
rendering in 8-bit. IDL code will support these operations as these limitations are
addressed by Apple.

If your system is set up with multiple monitors, you can also choose to Accelerate
All Monitors.

Note
All monitors must be capable of Hardware Acceleration.

You can also select IDL Software Rendering. See “Window Objects’” in Chapter 28
for information about the differences between the two rendering systems.

Hardware Font

Click on this button to bring up the Graphics Har dwar e Font dialog, which alows
you to specify the font, font size, and style to be used when hardware fonts are
specified for usein IDL graphics windows.

Note
The !PFONT system variable field must be set equal to zero to use hardware fonts
rather than the default vector fonts.
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Edit Preferences

Using IDL

Output Log Format

Font: | Monaco % I FRO example
FOR i = 1, 10 D0 %
N print, i
Tab Size: _I

(e} (2]

Figure 5-10: Edit Preferences Dialog

These preferences control the look of the IDL windows.
Window Format

The current window—active window, Command I nput, or Output Log—is
reflected in this dialog. You can set the font, the font size, and the tab size. The area
to the right of the pull-down menus shows an example of the settings.

Auto Indent

Check this box to activate auto-indentation as applicable in the current window.
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Startup Settings

Startup Settings

Select IDL Main Dir... |

IDL Main Dir: Speedy:RSLIDL 5.3:

SelectStartup File.. | [ Use No Startup File |

Startup File: No Current Startup File

[ Cancel ] H 0K ]l

Figure 5-11: The Startup Settings Dialog

These preferences control the location of the IDL Home Folder and the IDL Startup
File.

Select IDL Main Dir...

The IDL Main Dir isthe folder in which IDL wasinstalled. It only needsto be
changed if the executable is moved somewhere else (e.g., to aspecia applications
folder). Clicking on this button displays adialog for selecting the folder. The IDL
main directory is displayed below.

Select Startup File

Click this button to specify the name of an IDL batch file to be executed
automatically each time IDL isrun. The startup file is displayed below.

Note

Startup files are executed one statement at atime. It is not possible to define
program modules, (procedures, functions, or main-level programs) in the startup
file.

Use No Startup File

Click this button to not have a startup file executed.

Customizing IDL Using IDL



Chapter 5: The IDL for Macintosh Interface 183

Path Specifications

Path Specification

Preceeding "+" Means Search Subfolders.

+Speedy:RS1IIDL 5.2:0ib:
+Speedy:R5LIDL 5.2:examples:

D

Add... ] [ Remove ] [ Search Subfolders ]

[ Cancel ] H 0K ]l

Figure 5-12: The Path Specification Dialog

This dialog specifies where IDL will look for procedures and functions. To specify a
folder that includes all of that folder’s subfolders, select the entry in thelist and click
the Search Subfolder s button. A + will be shown in front of the path, indicating that
the folder isto be searched recursively. To change the path specification list, click on
either Add or Remove.

The default path isthe IDL folder and all of its subfolders.

Syntax Coloring

Thisdialog specifiesif IDL should use syntax coloring within open editor windows
and inthe Command I nput line. To change the color associated with a context word,
click on the color box next to each type of word. To disable syntax coloring
atogether, un-check the Use Syntax Coloring check box. To disable syntax coloring
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only within the Command I nput line, un-check the Use Syntax Coloring on
Command Line check box.

—— [ Use Syntax Coloring

Strings:
Comments:
Reserved Keyvword:
System Procedure:
System Function:
User Procedure:

User Function:

Il

Yariables/Other:

[ Use Syntax Coloring on Command Line
[ Use Syntax Coloring in Qutput Log

Cancel I 0K I

Figure 5-13: Syntax Coloring Dialog

Setting IDL's Memory Partition

Running large IDL programs or displaying large images may require more RAM than
isautomatically allocated for IDL by the installation program.

In general, the more memory you alocate for IDL, the faster complex programs will
run. Of course, you must balance the size of IDL’s memory partition with the
memory requirements of other applications you use.

To change the memory allocation, first exit IDL. Using the Finder, click onthe IDL
icon. Select Get Info from the Macintosh system File menu to bring up thefile
information dialog. In the Memory Requirements section of the file information
dialog isafield that reads Preferred Size:. Change the value in thisfield to reflect
the amount of memory you wish to allocate to IDL, in kilobytes. Close the IDL Info
window when you are finished. When you restart IDL, the new memory allocation
will bein effect.

Message-of-the-Day File

A message-of-the-day file can be used to display the contents of an ASCI| text file
each time IDL isrun. To create a message-of the-day file for IDL for Macintosh,
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simply name the desired text file MOTD. t xt or MacCS. t xt and place it in the motd
folder inthe help folder in themain IDL folder. Note that the MOTD fileissimply an
ASCII text file—not an IDL program or batch file. To execute a series of IDL
commands, select a startup file as described under “ Startup Settings’ on page 182.

If you don’t wish to see the message-of-the-day file each time you start IDL, simply
remove or rename the MacGS. t xt or MOTD. t xt file.
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Macintosh IDL Differences

The Macintosh version of IDL implements most of the functionality of other IDL
versions. There are a number of differences, however, as described bel ow.

Using the Macintosh Mouse with IDL

IDL supports the use of mice with up to three buttons. However, the Macintosh
mouse has only one button. When pressed, the Macintosh mouse button isinterpreted
by IDL asthe left mouse button. Hold down the Option key while pressing the
mouse button to simulate a middle mouse button press. Hold down the Command
key while pressing the mouse button to simulate a right mouse button press.

Mouse Button Key sequence for Macintosh
left mouse button press

middle Option key+mouse button press

right Command key+mouse button press

Table 5-1: Key Sequences for a Macintosh Mouse

Specifying Paths

Many IDL commands accept a partialy- or fully-qualified filename (i.e., afilename
and the directory path to that file) as an argument. However, the Macintosh uses a
graphical representation of file foldersinstead of adirectory tree. To solve this
problem, the following syntax is used to specify the location of files and folders:

o Partialy- or fully-qualified filenames are specified as a colon-separated list of
drive names and folders.

» Folder and file names can contain spaces and/or commas.

For example, the string to specify the fully-qualified filename of thefile
mypr ogr am pr o, located in the folder named Pr ogr ans which resides on the drive
named Maci nt osh HDwould be;

' Maci nt osh HD: Pr ogr ans: mypr ogram pr o'

e Partially-qualified filenames—filenames specified relative to the current
directory—begin with : (the colon character). For example, to specify the
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filename of mypr ogr am pr o, located in the folder test, which islocated in the
current working folder (whatever that may be), use the following string:

':test: nyprogram pro'

Operating System Commands

File

Using IDL

Changing the Current Working Directory

To change the current working directory, specify avalid Macintosh path to afolder
(as described in “ Specifying Paths’ on page 186) with the IDL CD command. For
example, to change the current directory (folder) to the folder Pr ogr ans, which
resides on adisk called Maci nt osh HD, enter the command:

I DL> CD, ' Maci ntosh HD: Prograns:'
Other Macintosh operations can change the current directory as well:

*  Opening afile with the Open command or by double-clicking on it in the
Finder changes the current directory to the folder where that file resides.

e Saving afilewith the Save As command changes the current directory to the
folder where the saved file resides.

e Choosing anew folder using the Wor king Folder command in the File menu.

Note
The IDL routine DIALOG_PICKFILE does not change the current directory.

Manipulation

Compiling Programs

Because Macintosh filenames allow spaces, the .RUN, .RNEW, and .COMPILE
executive commands cannot be used to compile multiple programs with asingle
command.

For example, on most IDL platforms, the following line compiles three IDL program
filesnamed t est , deno, and pr ogr am

I DL> . RUN test deno program

However, since Macintosh filenames can have spaces in them, the filenames shown
above would be interpreted as a single filename. In IDL for Macintosh, you can only
specify one filename per .RUN command. For example:

I DL> . RUN Maci nt osh HD: Progr ans: t est

Macintosh IDL Differences
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Save/Restore Files

SAVE/RESTORE files generated with the Macintosh version of IDL are saved in the
XDR format. Thisformat allows data files saved under UNIX, VMS, Macintosh and
DOS systemsto be easily exchanged.

Logical Unit Numbers

The three specid file units, 0, —1, and -2, aretied to st di n (the Command I nput
line), st dout (the Output Log) and st der r (the Output L og), respectively.

Positioning File Pointers

Under Macintosh, the current file pointer cannot be positioned past the end of thefile.
Math Error Handling

Integer divide by zero is always trapped. Integer overflow and underflow are not
detected. Improper floating-point operations are trapped.

Macintosh-Specific File Information

When afileis saved on the Macintosh, it is assigned afile type. Text files saved from
IDL are assigned the type TEXT. Binary files saved from IDL are assigned the type
BIN .

Note

The type code is always four characterslong, so the Bl N type code includes an
ASCII space character at the end.

Macintosh IDL Differences Using IDL
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This chapter describes the following topics.

OvErvIeW . ..o 192 Using Macrosto Import Binary Files . ... 203
Using Macrosto Import Image Files .... 193 Using Macrosto Import HDF Files . .. ... 210
Using Macros to Import ASCII Files . ... 197
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Overview

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 acros menu and also
through new IDL Tool Bar buttons.

Ed. E EH IDL 5.3 for Windows Deme

Print Var — File Edit 5Search Hun Projec
Eelp an W ar E ~u Ty
Impart Image |:§b| E L= E % | = =
|mpart Az I

Irpart Birary g E? fﬁ% [“H B ﬁ
|mpart HOE

Dema / \
Import Image Import HDF
File File

Import ASCII File  Import Binary File

Figure 6-1: Importing Data Macros Menu (Left) and Tool Bar Buttons (Right)
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Using Macros to Import Image Files

To import an image fileinto IDL, complete the following steps:

1. Selectthemport Image Filetool bar button. The Select Image Filediaogis

displayed.
Drive:IE:\ 'l
{E1|coRsiDLES

bin'
docsh
examples’,
externalt
helph

lib'
TEsOUNCE",

Flerame[ | Open |
Filter: Ilmage Files 'l Cancel

Freview: | Color =

Farmat:
Channels:

“width:

Height:

Pixel:
F'al:::e: Hﬂnﬂ
Image Eof _

Figure 6-2: 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 amulti-image file. 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.
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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 the file 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 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.

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 — Thegreen color table vectors.
* B — Theblue color table vectors.
* QUERY — Contains information about the image.
*  CHANNELS — The number of channelsin the image.

« HAS PALETTE — Specifiesif the paletteis present. 1 if the paletteis
present, else 0. If your image is n-by-mthe palette is 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 — Theindex of the image of the file. The default is 0,
thefirst image in thefile. If there are multiple images in the file that you
read, thiswill be the number (or index) of the image.

*  NUM_IMAGES — The number of images in the original file.
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e PIXEL_TYPE — TheIDL Type Code of the image pixel format. Valid

types are:

PIXEL_TYPE returned Data Types
1 Byte
2 Integer
3 Longword Integer
4 Floating Point
5 Double-precision Floating Point
12 Unsigned Integer
13 Unsigned L ongword | nteger
14 64-bit Integer
15 Unsigned 64-hit Integer

Table 6-1: 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 Array[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 | 4 | | _DI—I

Figure 6-3: Variable Watch Window Showing MUSCLE_IMAGE Structure
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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:
TV, MJSCLE_| MAGE. | MAGE

This displays the following image:

Figure 6-4: MUSCLE_IMAGE.IMAGE

If you want to know the file type, enter the following:
PRI NT, MUSCLE_| MAGE. QUERY. TYPE

IDL prints:
JPEG
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Using Macros to Import ASCII Files

Using IDL

To import an ASCII fileinto IDL, complete the following steps:
1. Selectthemport ASCII Filetool bar button. The Select an ASCI| fileto

read dialog displays.

Select an ASCII file to read. EHE
Laak in: I 2 data j gl IEE_ EE
@] abriom, dat: clouds3d.dat 2] datatat galaxy.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
al | 0
File name: I Open I
Filez of type: I"." j Cancel |

Figure 6-5: Select an ASCII file to read Dialog

2. Select afileto import. For example, select the

rsi-directory/exanpl es/ dat a/ ascii.txt filewhere
rsi-directory istheinstalation 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 dataiis aligned in columns, or
Delimited which specifies that the data is separated by commas, whitespace,
etc. In this example, the data is 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 this example, if we read thefirst few
lines of thisfile, it defines the % character as the comment character. Enter the
% signinthe Comment String to Ignore: field.
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Next, enter the line number in which the data starts in the Data Startsat Line:
field. In this example, the data starts on line 6 so we'll enter that value in the

field.
Click Next.

&l|STEP 1 of 3: Define Data Type / Range [ %]

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 |

Text I |

wlw|alo|m|w|wlele

Thiz file contains ASCII format weather data in a comma delimited table -
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)

-11&6.9687, 33.9333,
-104._2545, 32.3340,
-114.5225, 37.6073, 66, 35, 0, 0

an 1-106 9415, 47 3ZZZ.
4

50, &, 270
50, 10, 340

57, 8. 140 hd
»

‘ Cancel | < Hack | Mest > | Eitist ”

Figure 6-6: Define Data Type/Range Dialog

4. Inthe Define Ddimiter/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 this example, 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 characters in the field. In this example, we'll select Comma
since the data is delimited by commas.

Using Macros to Import ASCII Files
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5.

Click Next.

Mumber of Fields Per Line:

Delimiter Between Data Elements:
" white Space ¢ Comma ¢ Colon
" Semicolon ¢ Tab € Other: |:|

Selected Records:

199

-94_7500,
-13.6063,

Elefo|-fa|m|e]w]e|~

-116.9667,
-104._2545,
-114.5225,
-106.941%,

-117.1765,
-11&6.0930,
-106 3723 .
4

33,
3z,
37,
47

9333,
3340,
&073,
Izzz.,

31.2335.
433362,

3z,

31.8067.

7335,
44 8833,

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 > | Eitist ”

Figure 6-7: 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 |eft 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' |l specify L ongitude and Floating for
the fields. Continue naming all 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 aso group some or al 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 acustom value. In this example, we'll choose | EEE NaN.

&l|STEP 3 of 3: Field Specification [ %]

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 NaN ¢ l:l

Sample Record:

Longitude Latitude | Elevation IT‘emperatur4 DewPoint | windspeed winDir
1 20,7832 300 &2 64 in &0 -

-
4 3

‘ Cancel | < Back | [EREs | Finizh ”

Figure 6-8: 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 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 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. Thevariable 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

1| ASCI_ASCI STRUCT { <Anonpmouss }

1| LOMGITUDE FLOAT Arnray[15]

1| LATITUDE FLOAT Arnray[15]

1| ELEVATION LOMG Arnray[15]

1| TEMPERATURE LOMG Arnray[15]

1| DEWPOINT LOMG Arnray[15]

1| WINDSPEED LOMG Arnray[15]

1 WINDIR LOMG Arnray[15]

E\Locals {Paramsg Commong System | 4 | | 3

Figure 6-9: 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, ASCII_ASCI|.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|_ASCI | . TEMPERATURE
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The following figure results.

a0+ a

20 -

Figure 6-10: Plot of ASCII_ASCI.TEMPERATURE
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Using Macros to Import Binary Files

Sometimes, datais stored in files as arrays of bytes instead of a known 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 datafrom
filesinto IDL. Such datais comprised of bits that are meaningful — as integers 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 use in 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 datain the file you wish to read.

To import abinary fileinto IDL, complete the following steps:

1. Select the Import Binary Filetool bar button. The Select a binary fileto
read dialog is displayed.

Select a binary file to read. EHE
Look jn: I 24 data j gl IEE_ EE
‘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
al | 0
File name: I Open I
Filez of type: I"." j Cancel |

Figure 6-11: Select a binary file to read Dialog
2. Select afileto import. For example, select the

rsi-directory/ exanpl es/ dat a/ surf ace. dat filewhere
rsi-directory istheinstalation directory for IDL. Click Open.
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3. IntheBinary Template dialog box, specify information about your file.

&l Binary Template [ %]
Template name: |marbelstemplate File's byte: ordering: INative 'l

Fields:

Mame Offset | # Dims Size Type Feturn | Yerify

Mew Field... | ModifyFeld.. | Femove Field

&I Cancel |

Figure 6-12: 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— Thetype of storage method that is native to the machine you are
currently running. Little Endian for Intel microprocessor-based machines
and Big Endian for Motorola microprocessor-based machines. No byte
swapping will be performed.

« LittleEndian — 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 appearsfirst 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 the file. You can have multiple

fields within abinary file. Click the New Field... button in the lower-left
corner of the Binary Template dialog box.

In the 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 — Specifiesthe byte offset or where to begin reading the file. This
is aways a decimal integer unless the Allow an expression for the offset
checkbox is checked. The > symbol specifiesto offset forward from abyte
position, the < symbol specifies to offset backward from a byte position.

e From beginning of file— Specifiesto start reading this field starting with
the first byte of the file plus any Offset specified.

e From initial position in file/From end of previousfield — Thisfield
changes depending upon if thisisthe first field or any other field besides
thefirst. If thisisthefirst field you are defining, this option specifiesto
read from the beginning of the file plus any Offset specified. If thisis not
thefirst field, this option changes to From end of previousfield and
specifies to begin reading the field where the previous field ended plus any
Offset specified.

« Allow an expression for the Offset — If thisis checked, you can enter
any valid IDL expression in the Offset field. You can use any previously
defined field in the expression.

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
are returning in the Verified equal to field. Thisfield isonly available if the
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fieldisascalar. Thiscan beany valid IDL expression that evaluatesto a scalar.
For this example, we won't verify any of the data.

Next, you need to specify the type of datathat isin thisfield. In this example,
the dataisinteger type data so select the Integer (16 bits) at the Type pull-
down menu. The valid values for Type are:

* Byte(unsigned 8-hits)

* Integer (16-bits)

» Long (32-hits)

» Long64 (64 bits)

* Float (32 bits)

» Double-Precision (64-bits)

* Unsigned Integer (16 bits)

* Unsigned Long (32-hits)

* Unsigned Long64 (64-bits)

e Complex (rea-imaginary pair of floats)
* Double-Precision Complex (pair of doubles)

Next, specify the number of dimensions contained in the data in 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 also 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 | ]
Field name: |A |
Offset: bytes ‘when a file iz read with

this template, this field shall be:
¥ Retumed in the result

" From beginning of file

& From initial position in file
I | erified equal b I:I
™ Allow an expression for the offset

Type: | Integer (16 bits) =]

Dimensions: Mumber of dimenzsions: I 2 = l

[ Allow expressions for dimension sizes

st dimensior: W Frvese Stk dimetsian:
2nd dimensior: W Frvese Bth dimetisian:
Srd dimetsian: O Fiaveres 7tk dimersian:
Aty dimersian: Bith dimersion:
()8 | Cancel |

Figure 6-13: 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 fieldsin 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
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are converted to underscores. Any other illegal characters within filename are
removed.

So, the file 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.

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 6-14: 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
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Figure 6-15: Surface.dat displayed using TVSCL
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Using Macros to Import HDF Files

To import a Hierarchical Data Format (HDF), HDF-EOS, or NETCDF fileinto IDL,
complete the following steps:

1. Select the Import HDF Filetool bar button. The Select a valid HDF,
NETCDF or HDF-EOSfilediaog is displayed.

Select a valid HDF, NETCDF or HDF-EOS file HE
Look jn: I 24 data j gl iRt EEE
@] abriom, dat: clouds3d.dat 2] datatat galaxy.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
1 | i
File name: I Open I
Filez of type: I"." j Cancel |

Figure 6-16: Select a valid HDF, NETCDF or HDF-EQOS file Dialog

2. Sedlect afileto import. Click Open.

3. The HDF Browser window is displayed (shown at the end of these example
steps). Inthe HDF Browser window, select the data in the file you want to
import into IDL.

In the Display pull-down menu, select the type of file you are reading. Thetwo

options are:
« HDF/NETCDF
« HDF-EOS
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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

DF24 (24-bit Images)

24-bit images and their attributes

DFR8 (8-bit 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 Global (File) Attributes Image attributes

VGroups Generic data groups
VData Generic data and attributes

Table 6-2: 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 6-3: 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
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you have selected a dataitem 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 acontour plot; or click on the Preview Show3
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 HDF file.

Next, specify a name 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 all dataitems, but may be changed at any time by the user.

&l HDF Browser [x]
Display: |HOF / NETCOF >
Freview
DFRE (&-bit Images] =

FALETTE

8-bit IMAGE ATTRIBUTES

IV Read  Exlract As:[Hydiogen_image

EER"EIT:=3204 ¥ Fit ta window

WIDTH = 204
& Preview Image

€ Preview Surtace
 Preview Contaur

" Preview Show3

aK Calor Table Cancel

Figure 6-17: HDF Browser Window

4. Continue selecting to read and name the data or metadata items you want to
import into IDL.

5. Click OK.
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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.

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.

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_DF.IMAGE1
HYDROGEN_DF.IMAGE2
If you wanted to view IMAGEL, you would enter:
TV, HYDTROGEN DF. | MAGEL

For more information on IDL support of HDF and other scientific data formats, see
the Scientific Data Formats manual.

Using Macros to Import HDF Files



214 Chapter 6: IDL Macros for Importing Data

Using Macros to Import HDF Files Using IDL



Chapter 7:

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................... 216  Accessing Specific Image File Formats . . . 224
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Accessing General Image File Formats .. 223  Accessing Files With Compound Widgets 228
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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
multiplefiles, using the platform's own native
graphical file-selection dialog.

DIALOG_READ_IMAGE A graphical user interface used for reading
imagefiles.

DIALOG_WRITE_IMAGE A graphical user interface used for writing
image files.

Images (Generalized)

QUERY_IMAGE Reads the header of afile and determinesif itis
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 Tests afile 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_PICT Obtains information about a PICT image file without
having to read the image.

QUERY_PNG Obtains information about a PNG image file without
having to read the image.

QUERY_PPM Obtains information about a PPM image file without
having to read the image.

QUERY_SRF Obtains information about a SRF image file without
having to read the image.

QUERY _TIFF Obtains information about a TIFF image file without
having to read the image.

READ _BMP Reads a Microsoft Windows Version 3 device

independent bitmap image (.bmp) and returns a byte
array containing the image.

READ_DICOM Reads an image from a DICOM file along with any
associated color table.

READ_INTERFILE Reads image data stored in Interfile (v3.3) format and
returns a 3D array.

READ_JPEG Reads JPEG (Joint Photographic Experts Group)
format compressed images from files or memory.

READ _PICT Readsthe contents of aPICT (version 2) format image
file and returns the image and col or table vectors (if
present).

READ_PNG Reads the image contents of a Portable Network
Graphics (PNG) image file.

READ_PPM 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 a 2D byte array (for
gray scale images) or a(3, n, m) byte array (for
TrueColor images).

READ_SRF Reads the contents of a Sun rasterfile and returns the
image and color table vectors (if present).
READ_TIFF Reads multi channel image TIFF format files and

returns the image and color table vectors.

Using IDL List of Commands
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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_NRIF Writes an image and its color table vectorsto an
NCAR Raster Interchange Format (NRIF) rasterfile.

WRITE_PICT Writes and image and its color table vectorsto aPICT
(version 2) format imagefile.

WRITE_PNG Writesa 2D or 3D IDL variable into a Portable
Network Graphics (PNG) imagefile.

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 functionisagraphical user interface which is used for
reading image files. Thisinterface simplifies the use of IDL imagefile1/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( )

SiSclectimage Fle |
Drive: I C:h =~ I
| C:himages |
cloud.jpg

Eullens.'EE

File name:|WDrIdtmp_png | Open |
Filter: Ilmage Files vI Cancel |

Prewview: | Color =~ v >
Format: PHG
Channels: 1
wiidth: 360
e
—

Height: 360
Pixel: B¥'TE

- __-ﬁ—‘
Palette: “Yes Hﬂnﬂ
Image of 1

Figure 7-1: 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 7-1: Save Image File Buttons

Accessing Image Files Using Dialogs
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Saving an Image File
The DIALOG_WRITE_IMAGE function is agraphical user interface which is used
for writing/saving image files. Thisinterface simplifies the use of IDL imagefile I/O.

nyi mage = DI ST(100)
result = DI ALOG WRI TE_ | MAGE( nyi mage, FILENAVE=' nyi nage.tif')

@] Save Image File |
Drive:IE:"s VI
(E1]cRsiupLss

hin®,
docsh,
examples’,
external',
helpt,

librt,
resoUrcet,

File name:|m_'r'il'ﬂage.tif | B |
Saveas:I.TIFF,.TIF vI Eancell

Optiohz... |

Figure 7-2: The DIALOG_WRITE_IMAGE dialog

Button Function
Save Savesthe imagefile.
Cancel Cancels the save function.
Options Brings up adialog box of image format save options.

Table 7-2: Save Image File Dialog Buttons
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&l Image Options |

[T Append

100
4 _
# Rezolution

100
4 _
T Resolution

Compression I MHone = I
o]

Figure 7-3: 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 determinesiif it
isrecognized as an imagefile. If it isan image file, an optional structure containing
the information about the image isreturned. The Info structure for all 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 I nteger
TYPE Scalar string

Table 7-3: Info Structure for Images

Reading an Image File

The READ_IMAGE function reads the image contents of a file 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
aspecified type. The WRITE_IMAGE function can write most types of image files.

Using IDL Accessing General Image File Formats
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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 obtain 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_PICT QUERY _TIFF

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 following isalist of the current READ _ routines:

READ_BMP READ_PNG
READ_DICOM READ_PPM
READ_JPEG READ_SRF
READ_PICT READ_TIFF

Accessing Specific Image File Formats Using IDL
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WRITE_* Routines

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. The following isalist of the current WRITE_ routines:

WRITE_BMP WRITE_PNG
WRITE_DICOM WRITE_PPM
WRITE_JPEG WRITE_SRF
WRITE_PICT WRITE_TIFF
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Accessing Files Using Dialogs

File Selection

The DIALOG_PICKFILE function allows the user to interactively pick afile using
the platform’s own native graphical file selection dialog. The user can a so 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 inthe IDL
Reference Guide for details.

Result = DI ALOG PI CKFI LE( )

Pleasze Select a File HE
Laak ir: I £ examples j | i -
data [ object
demo Cltstorm
doc Ridema_proi pri
quibuilder =] readme.t
inzight

migs

File name: Idemu:u_pru:ui.pri Open I
Files of twpe: I"." j Cancel |

Figure 7-4: 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 astring or an array of strings
that contains the full path name of the selected file or files.

Accessing Files Using Dialogs Using IDL
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Result = DI ALOG Pl CKFI LE(/ MULTI PLE_FI LES)

PloaseSoloota Fie ]
Loak jr; |El data j ﬂl

abrormn. dat u:hlrp dat . damp zh.dat m examples. t
alie. dat ] at . b flowedata3,
ascil.dat . dlrt_l,l gire. dat flovedatad.
""" 2 . m elew_tjpg galaxy. dat
j’ avhir.png czcan. dat @ i head.dat
cereb.dat damp_zn.dat m endocell.jpg @ hiezart, duf

« I ol

File name: I"u:u:unveu:.dat" "clouds3d.dat" "data.tet" "elevbi DOpen I
Files of twpe: I"." j Cancel |

Figure 7-5: MULTIPLE_FILES Selection
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Accessing Files With Compound Widgets

Selecting a File

The CW_FILESEL is a compound widget which can be used in a component fashion
aswell as adding multiplefile filter selection. The following example illustrates how
CW_FILESEL could be used to create a widget for opening image files:

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_UVALUE=state, /NO_COPY
END
1. BEG N
IF (state.file NE'') THEN BEG N
img = 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 | nmage', / COLUWN)
filesel = CWFILESEL(base, /I MAGE_FILTER, FILTER="AIl Files")
file=""

state = {file:file}

W DCGET_CONTROL, base, /REALIZE
W DCGET_CONTROL, base, SET_WVALUE=state, /NO_COPY

XMANAGER, 'inmage_opener', base

END

Accessing Files With Compound Widgets Using IDL
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This code opens the following dial og:

&l Open Image _ (O] x|
Drive:lﬁ
|E:'ximages |
cloud.jpg

EDIIEHS.EE

File name:|WDf|'2|tl'ﬂF'-F'nEI | Dpen |
Filter: I.-'l'l.ll Files vI Cancel |

Figure 7-6: CW_FILESEL
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Chapter 8:
Reading and Writing
ASCII| Data

This chapter provides an introduction to reading and writing ASCI| data using the commands and
user interfaces found in IDL.

OVEIVIEW ..ot 232 Advanced File Input/Output ........... 237
Reading an ASCII DataFile ........... 233
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232 Chapter 8: Reading and Writing ASCII Data

Overview

IDL recognizes two 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.
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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 ASCIlI_TEMPLATE Function

The ASCII_TEMPLATE function generates atemplate 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 datafile, 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 ASCII fileusing the ASCII_TEMPLATE function.

tenplate = ascii_tenplate( )

This command assigns the description of the data to a variable named template. IDL
will display adialog box which prompts the user to select afile.

Note

If afilename is specified in the parentheses after the ASCII_ TEMPLATE function,
this screen will not appear.

Pleaze Select a File EHE
Lookin: [ 1d53 =] o ==
|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 8-1: File Selection Dialog Box
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Once afile has been selected, IDL displaysthefirst of three pages of the
ASCII_TEMPLATE diaog.

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 8-2: ASCII Template - Define Data Type / Range
Thefirst page displays a representative sample of lines from the data file with their

numbers on the | eft. 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.
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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

Figure 8-3: ASCII Template - Define Delimiter / Fields
The second page displays the number of fields per linewhichislisted 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.
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EJSTEP 3 of 3: Field Specification

[rata Type

Name: |field01
Type: |Sting A

Shing
fieldd2  Sting
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 8-4: 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 datain 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 advanced file 1/0O capabilities, see Chapter 8, “Files and
Input/Output” in the Building IDL Applications manual.

Using IDL Advanced File Input/Output
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Chapter 9:

Reading and Writing
Binary Data

This chapter provides an introduction to reading and writing binary data using the commands and
user interfaces found in IDL.

OVEIVIEW ..ot 240 Advanced File Input/Output ........... 245
Reading aBinary DataFile............ 241
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Overview

Binary data or binary data files are more compact than ASCI| datafiles and are
frequently used for large datafiles. Binary datafiles are stored as one long stream of
bytesin afile.
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Reading a Binary Data File

To read binary datafiles, define the variables, open the file for reading, and read the
bytes into those variables with the READU command. Each variable reads as many
bytes out of thefile as required by the specified data type and organizational
structure.

Using the BINARY_TEMPLATE Function

A binary template serves as a description of the format of the datain abinary file. A
single template can be re-used for al binary files that are organized in the same way.
The template specifies user defined fields and file byte order.

The byte order in thefile is selected using the Binary Template dialog using the
File'sbyte ordering: pull-down menu. The choices are:

* Native— Thetype of storage method that is native to the machine you are
currently running. Little Endian for Intel microprocessor-based machines and
Big Endian for Motorola microprocessor-based machines. No byte swapping
will be performed.

» LittleEndian — A method of storing numbers so that the least significant
byte appears first in the number. For example, given the hexadecimal number
A02B, the little endian method specifies the number to be stored as 2BAO.
Specify thisif the original file was created on a machine that uses an Intel
Mi Croprocessor.

* 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 a machine that uses a Motorola
Mi Croprocessor.

Each field has a name and an offset. Offsets can be expressed in IDL syntax
expressions, including hex-literal values or expressions involving previously defined
fields. When READ_BINARY is called with atemplate, the resulting fields are
assigned values as the target file is processed. Template-specified fields are returned
in an anonymous structure from a call to READ_BINARY.

Fields can also be read but not returned from READ_BINARY. These fields can be
used in expressions when defining other fields, or used to specify values which must
be matched for the read to be valid (Verify fields). A field offset can be either
absolute or relative.

Using IDL Reading a Binary Data File
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An absolute offset specifies afixed location (in bytes) from the beginning of thefile
(or theinitial file position for an externally opened file).

A relative offset specifies a position relative to the current file position pointer after
the previousfield (if any) is read. Relative offsets are shown in the
BINARY_TEMPLATE user interface with a preceding > or < character, to indicate a
positive (>) or negative (<) byte offset.

The following example creates atemplate for abinary file using the
BINARY_TEMPLATE function. The following command invokes the binary
template dialog.

Result = BI NARY_TEMPLATE (fil enan®e)

The binary template dialog box appears and atemplate for reading a binary file has
now been generated. In the Template Name field, enter the name of the new

template.
Template name: l:l File's byte: ordering: INative 'l
Fields:
Mame QOffset | # Dims Size Type Fetun | Yerify
Mew Field... | ModifpFeld.. | Femove Field
1] | Eancell
Figure 9-1: Binary Template
Note

The template name is optional, thisfield can be left blank.

Fields areread in the order in which they are listed in the main dialog for
BINARY_TEMPLATE with offsets being added to the current file position pointer
before each field is read. Offsets may be specified via expressions or literals. The
user checks a checkbox to allow the input of expressions, if an expression is needed.
Literals are unsigned decimal integers. Expressions can be any legal IDL syntax. If
the user desires to enter a hex value, they can do so by entering it as an expression.

Reading a Binary Data File Using IDL
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Using IDL

Also, an expression may use any previoudly read field asavariablein an IDL
expression.

The Type of each Template-specified field is selected from a droplist or specified via
an expression which yields an IDL type code (the type code is al'so generated viaan
expression which can be afunction of any previously read fields). The droplist offers
the following IDL types: byte, integer, long, float, double, complex, dcomplex, uint,
ulong, long64 and ulong64. Strings are read as an array of bytes for later conversion
to type STRING.

The number of dimensions of afield can be set viaadroplist of values O (scalar) to 8
(which is the maximum number of dimensions that an IDL variable can have.)
Alternately, the size of each dimension can be an expression, which would allow the
dimensions of afield to be determined at file-read time.

Any of thefirst three dimensions of array data can also be specified to be reversed in
order. A Verify field can be any valid IDL expression. Only scalar fields can be
verified. This template can be saved to disk for later access, used to guide
READ_BINARY or passed back to BINARY _TEMPLATE for further editing.

&l New Field
Field name: | |
Offset bytes ‘when  fils is read with
) this template, this field shal be:
 From beginming of fike
[V Rietuned in the result
& Frominitial pasiion in fle
I~ WVerfied equal to
T I
Type, | Byte [unsigned B-bits) =
Dimensians Number of dimensions: | 0 (scalar)
I~ Hllow expressians for dimension sizes
Tstdim " e £t dimesion:
Zndcliersior: e it liersion:
S i " e 7t dimensiorn:
4 dimersiorn Bif liersion:
ok | Cancel

Figure 9-2: Binary Template - New Field
The field name can be any name the user chooses. It does not have to be the template

name. The Number of Dimensionsis a pull-down menu. In the two boxes marked
Size, enter the size of the array. Specify the type of datain the Typefield.

Reading a Binary Data File
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Fields can define themselves in terms of other fields using IDL expressions. Fields
need not be returned to the user at READ_BINARY time, but can be used to define
other fields. Scalar fields can aso be labeled as Verify. All comparisonsin a
verification are based on equality. If a sample datafileis given in the call to
BINARY_TEMPLATE, verified fields are read from the sample data file and
checked against their specified verify value. When READ_BINARY is called with a
template specifying that fields be verified, READ_BINARY reports an error if a
verification fails.

Templates must have at least one field marked yes for return from READ_BINARY.
The valuefor a Verify field can be entered as an expression in IDL syntax, including
hex literal values or expressionsinvolving previously defined fields.

Result = READ_BI NARY(' surface.dat', TEMPLATE=tenpl ate)

il Modity Field =]
Fiekd name: | |
Oifset bytes ‘When a file is read with
) this template, this field shal be:
€ From beginning o il
¥ Retumed in the result
& Frominitial position in fie
I Weified equal to:
Al s o ot it —
Type: [Bute [unsigned B-bits] [ |

Mumber of dimensions: |0 (scalar] >

i = Reverse i i
i dimensior [0 e Etf i
Srd dimension: [T Bisiss ity dirne
dthydimersion: Btf i

Figure 9-3: Binary Template - Modify Field
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Advanced File Input/Output

For information on more advanced file 1/0O capabilities, see Chapter 8, “Files and
Input/Output” in the Building IDL Applications manual.
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Graphics

The following topics are covered in this chapter:

OvErvIeW . ..o 250 IDL Object Graphics ................. 252
IDL Direct Graphics ................. 251
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Overview

Beginning with IDL version 5.0, IDL supports two distinct graphics modes: Direct
Graphics and Object Graphics. Direct Graphics rely on the concept of a current
graphics device; IDL commands like PLOT or SURFACE create images directly on
the current graphics device. Object Graphics use an object-oriented programmers’
interface to create graphic objects, which must then be drawn, explicitly, to a
destination of the programmer’s choosing.

Overview Using IDL
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IDL Direct Graphics

Using IDL

If you have used versions of IDL prior to version 5.0, you are already familiar with
IDL Direct Graphics. The salient features of Direct Graphics are:

Direct Graphics use a graphics device (X for X-windows systems displays,
WIN for Microsoft Windows displays, MAC for Macintosh displays, PS for
PostScript files, etc.). You switch between graphics devices using the
SET_PLOT command, and control the features of the current graphics device
using the DEVICE command.

IDL commands that existed in IDL 4.0 use Direct Graphics. Commands like
PLOT, SURFACE, XYOUTS, MAP_SET, etc. al draw their output directly on
the current graphics device.

Once a direct-mode graphic is drawn to the graphics device, it cannot be
atered or re-used. Thismeans that if you wish to re-create the graphic on a
different device, you must re-issue the IDL commands to create the graphic.

When you add a new item to an existing direct-mode graphic (using aroutine
like OPLOT or XYOUTY), the new item is drawn in front of the existing
items.

IDL Direct Graphics
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IDL Object Graphics

Versions of IDL beginning with version 5.0 include Object Graphics in addition to
Direct Graphics. The salient features of Object Graphics are:

Object graphics are device independent. There is no concept of a current
graphics device when using object-mode graphics; any graphics object can be
displayed on any physical device for which a destination object can be created.

Object graphics are object-oriented. Graphic objects are meant to be created
and re-used; you may create a set of graphic objects, modify their attributes,
draw them to awindow on your computer screen, modify their attributes again,
then draw them to a printer device without reissuing all of the IDL commands
used to create the objects. Graphics objects also encapsulate functionality; this
means that individual objects include method routines that provide
functionality specific to the individual object.

Object graphics are rendered in three dimensions. Rendering implies many
operations not needed when drawing Direct Graphics, including cal culation of
normal vectors for lines and surfaces, lighting considerations, and general
object overhead. As aresult, the time needed to render a given object—a
surface, say—will often be longer than the time taken to draw the analogous
image in Direct Graphics.

Object Graphics use a programmer’s interface. Unlike Direct Graphics, which
are well suited for both programming and interactive, ad hoc use, Object
Graphics are designed to be used in programs that are compiled and run. While
itis till possible to create and use graphics objects directly from the IDL
command line, the syntax and naming conventions make it more convenient to
build a program offline than to create graphics objects on the fly.

Because Object Graphics persist in memory, there is a greater need for the
programmer to be cognizant of memory issues and memory leakage. Efficient
design—remembering to destroy unused object references and cleaning up—
will avert most problems, but even the best designs can be memory-intensiveif
large numbers of graphic objects (or large datasets) are involved.

IDL Object Graphics Using IDL
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Overview

IDL includes severa routines that can be used to display datain avariety of plot
formats, including general x versusy, contour, mesh surface, and perspective plots.
The routines allow users to display information in a manner that can be easily
understood during data analysis.

Optional keyword parameters and system variables enable users to change certain
specifications of the routines, such as scaling, style, and colors, for custom or
specialized plots.

This chapter provides examples of scientific graphicsin which one variable is plotted
as afunction of another. The routines for the display of functions of two variables,
CONTOUR, SHADE_SUREF, and SURFACE, are explained in detail in “Plotting
Multi-Dimensional Arrays’ in Chapter 12.

Running the Example Code

Overview

The examplesin this chapter are all written to take advantage of IDL Direct Graphics.

Some of the example code used in this chapter is part of the IDL distribution. All of
the files mentioned are located in the exanpl es/ doc subdirectory of the IDL
distribution. By default, this directory is part of IDL’s path; if you have not changed
your path, you will be able to run the examples as described here. See |PATH in the
IDL Reference Guide for information on IDL’s path.

Using IDL
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Plotting Keyword Parameters

The IDL plotting procedures are designed to produce acceptable results for most
applications with a minimum amount of effort. The large number of keyword
parameters, described in the IDL Reference Guide, in combination with plotting and
graphic system variables, allow users to customize the graphics produced by IDL.
Most of these keyword parameters pertain to advanced programming. The major
keyword parameters are described and illustrated by example in this chapter.

Correspondence with System Variables

Using IDL

Many of the keyword parameters correspond directly to fieldsin the system variables
IR, X, 1Y, or IZ. When specifying a keyword parameter name and value in acall that
value affects only the current call, the corresponding system-variable field is not
changed. Changing the value of a system-variable field changes the default for that
particular parameter and remains in effect until explicitly changed. The system
variables involving graphics and their corresponding keywords are detailed in
Appendix D, “ System Variables’ in the IDL Reference Guide.

Example—The COLOR Keyword Parameter

The keyword parameter COLOR corresponds to the field COLOR of the system-
variable structure !P and is referenced as 'PCOL OR. To set the color of aplot to
color-index 12, use the following statement:

PLOT, X, Y, COLOR = 12

Future plots are not affected and are drawn with color index |PCOLOR, whichis
normally set to the number of available colors minus one.

The interpretation of the color index varies among the devices supported by IDL.
With color video displays, thisindex selects a color (normally ared, green, blue
(RGB) triple stored in adevice table). You can control the color selected by each
color index with the TVLCT procedure which loads the device color tables.

Other devices have afixed color associated with each color index. With plotters, for
example, the correspondence between colors and color index is established by the
order of the pensin the carousel.

To change the default color of future plots, use a statement such as:
IP.COLOR = 12

which sets the default color to color-index 12. You can override this default at any
time by including the COLOR keyword in the graphic routine call.

Plotting Keyword Parameters
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Direct Graphics Coordinate Systems

You can specify coordinatesto IDL in one of the following coordinate systems:

DATA Coordinates

This coordinate system is established by the most recent PLOT, CONTOUR, or
SURFACE procedure. This system usually spans the plot window, the area bounded
by the plot axes, with arange identical to the range of the plotted data. The system
can have two or three dimensions and can be linear, logarithmic, or semi-logarithmic.
The mechanisms of converting from one coordinate system to another are described
below. See “CONVERT_COORD Function” on page 257.

DEVICE Coordinates

This coordinate system is the physical coordinate system of the selected plotting
device. Device coordinates are integers, ranging from (0, 0) at the bottom-Ieft corner
to (Vi —1, V) —1) at the upper-right corner. Vy and Vy are the number of columns and
rows addressed by the device. These numbers are stored in the system variable |D as
ID.X_SIZE and 'D.Y_SIZE.

NORMAL Coordinates

The normalized coordinate system ranges from zero (0) to one (1) over each of the
three axes.

Almost all of the IDL graphics procedures accept parameters in any of these
coordinate systems. Most procedures use the data coordinate system by default.
Routines beginning with the letters TV are notable exceptions. They use device
coordinates by default. You can explicitly specify the coordinate system to be used by

including one of the keyword parameters /DATA, /DEVICE, or /NORMAL in the
call.

Two-Dimensional Coordinate Conversion

The system variables !D, !P, !X, 1Y, and ! Z contain the information necessary to
convert from one coordinate system to another. The relevant fields of these system
variables are explained below, and formulae are given for conversions to and from
each coordinate system. See Chapter 12, “Plotting Multi-Dimensional Arrays’ for a
discussion of three-dimensional coordinates.

Direct Graphics Coordinate Systems Using IDL
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In the following discussion, D is adata coordinate, N is a normalized coordinate, and
Risaraw device coordinate.

Thefields!D.X_VSIZE and !D.Y_VSIZE aways contain the size of the visible area
of the currently selected display or drawing surface. Let V, and V,, represent these two
Sizes.

Thefield ! X.Sisatwo-element array that contains the parameters of the linear
equation, converting data coordinates to normalized coordinates. ! X.§ 0] isthe
intercept, and ! X.§1] istheslope. IX.TYPE isO for alinear x-axisand 1 for a
logarithmic x-axis. The y- and z-axes are handled in the same manner, using the
system variables!Y and ! Z.

Also, let D, be the data coordinate, N, the normalized coordinate, R, the device
coordinate, V, the device X size (in device coordinates), and X; = ! X.S (the scaling
parameter).

With the above variables defined, the linear two-dimensiona coordinate conversions
for the x coordinate can be written as follows:

ggr?\sgirg?;ﬁ Linear Logarithmic
Data to normal N, = Xo+X,D, N, = X+ X,logD,
Data to device R, = V,(Xy+X;D,) R, = V, (X, + X;logD,)
Normal to device R, = NV, R, = NV,
Normal to data D, = (N, —Xg)/X; D, = 10(N=Xo)/X,
Device to data D, = (R/V,—Xp)/ X, | D, = 10(R/Vx=Xa) X,
Device to normal N, = R/V, N, = R,/V,

Table 11-1: Equations for X-axis Coordinate Conversion

They- and z-axis coordinates are converted in exactly the same manner, with the
exception that there is no z device coordinate and that logarithmic z-axes are not
permitted.

CONVERT_COORD Function

The CONVERT_COORD function provides a convenient means of computing the
above transformations. It can convert coordinates to and from any of the above
systems. The keywords DATA, DEVICE, or NORMAL specify theinput system. The

Using IDL Direct Graphics Coordinate Systems
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output coordinate system is specified by one of the keywords TO_DATA,
TO_DEVICE, or TO_NORMAL. For example, to convert the endpoints of aline
from data coordinates (0, 1) to (5, 7) to device coordinates, use the following
statement:

D = CONVERT _COOR([O, 5], [1, 7], /DATA, /TO DEVICE)

On completion, the variable D isa (3, 2) vector, containing the x, y, and z coordinates
of the two endpoints.

X Versus Y Plots—PLOT and OPLOT

This section illustrates the use of the basic x versus y plotting routines, PLOT and
OPLOT. PLOT produces linear-linear plots by default, and can produce linear-log,
log-linear, or log-log plots with the addition of the XLOG and YLOG keywords.

Data used in these examples are from afictitious study of Pacific Northwest Salmon
fisheries. In the example, we suppose that data were collected in the years 1967,
1970, and from 1975 to 1983. The following IDL statements create and initialize the
variables SOCKEY E, COHO, CHINOOK, and HUMPBACK, which contain
fictitious fish population counts, in thousands, for the 11 observations:

SOCKEYE=[ 463, 459, 437, 433, 431, 433, 431, 428, 430, 431, 430]
COHO=[ 468, 461, 431, 430, 427, 425, 423, 420, 418, 421, 420]
CHI NOOK=[ 514, 509, 495, 497, 497, 494, 493, 491, 492, 493, 493]
HUVMPBACK=[ 467, 465, 449, 446, 445, 444, 443, 443, 443, 443, 445]
; Construct a vector in which each el enent contains

; the year of the sanple:

YEAR = [1967, 1970, | NDGEN(9) + 1975]

If you prefer not to enter the data by hand, run the batch file pl ot 01 with the
following command at the IDL prompt:

@l ot 01
See “Running the Example Code” on page 254 if IDL does not find the batch file.

The following IDL commands create a plot of the population of Sockeye salmon, by
year:
PLOT, YEAR, SOCKEYE, $

TI TLE=' Sockeye Popul ation', XTITLE= Year', $
YTI TLE=' Fi sh (thousands)’

The PLOT procedure, which produces an x versus'y plot on a new set of axes,
requires one or two parameters: a vector of y values or avector of x values followed
by avector of y values. Thefirst attempt at making a plot produces the figure shown

Direct Graphics Coordinate Systems Using IDL
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below. Note that the three titles, defined by the keywords TITLE, XTITLE, and
YTITLE, are optional.

Sockeye Popolotion
T
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Fish {thausonds)

100

1985 1970 1975 1980 1985
“ear

Figure 11-1: Initial Population Plot

Axis Scaling

Thefluctuationsin the data are hard to see because the scores range from 428 to 463,
and the plot's y-axisis scaled from 0 to 500. Two factors cause this effect. By default,
IDL setsthe minimum y-axis value of linear plotsto zero if they dataare al positive.
The maximum axis value is automatically set by IDL from the maximum y data
value. In addition, IDL attempts to produce from three to six tick-mark intervals that
areinincrements of an integer power of 10 times 2, 2.5, 5, or 10. In this example, this
rounding effect causes the maximum axis value to be 500, rather than 463.

The YNOZERO keyword parameter inhibits setting the y-axis minimum to zero
when given positive, nonzero data. The figure below illustrates the data plotted using

Using IDL Direct Graphics Coordinate Systems
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this keyword. The y-axis now ranges from 420 to 470, and IDL creates tick-mark
intervals of 10.

Sockeye Population
T
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Figure 11-2: Properly Scaled Plot

: Define vari abl es:

@l ot 01

PLOT, YEAR, SOCKEYE, /YNOZERO, $
TI TLE=' Sockeye Popul ation', XTITLE= Year', $
YTl TLE=' Fi sh (thousands)’

Multiline Titles

The graph-text positioning command !C, starts a new line of text output. Titles
containing more than one line of text are easily produced by separating each line with
this positioning command.

In the above example, the main title could have been displayed on two centered lines
by changing the keyword parameter TITLE to the following statement:

TI TLE = ' Sockeye! CPopul ati on'

Direct Graphics Coordinate Systems Using IDL
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Note
When using multiple line titles you may find that the default margins are
inadequate, causing thetitlesto run off the page. In this case, set the [ XY]MARGIN
keywords or increase the values of I X.MARGIN or 'Y.MARGIN.

Range Keyword

Using IDL

The range of the x, y, or z axes can be explicitly specified with the [ XY Z] RANGE
keyword parameter. The argument of the keyword parameter is a two-element vector
containing the minimum and maximum axis values.

As explained above, IDL attempts to produce even tick intervals, and the axis range
selected by IDL may be dlightly larger than that given with the RANGE keyword. To
obtain the exact specified interval, set the axis style parameter to one (YSTYLE = 1).

The effect of the YNOZERO keyword isidentical to that obtained by including the
keyword parameter YRANGE = [ M N(Y), MAX(Y)] inthecall to PLOT. You can
make /Y NOZERO the default in subsequent plots by setting bit 4 of ' Y.STYLE to
one(! Y. STYLE = 16).

See STYLE inthe IDL Reference Guide for details on the STYLE field of the axis
system variables !X, 1Y, and ! Z. Briefly: Other bitsin the STYLE field extend the
axes by providing a margin around the data, suppress the axis and its notation, and
suppress the box-style axes by drawing only left and bottom axes.

Direct Graphics Coordinate Systems
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For example, to constrain the x-axis to the years 1975 to 1983, the keyword
parameter XRANGE = [ 1975, 1983] isincludedinthecall to PLOT. Thefollowing
figureillustrates the result.

Sockeye Populotion
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Figure 11-3: Plot with X-Axis Range of 1975 to 1983

Note that the x-axis actually extends from 1974 to 1984, as IDL elected to make five
tick-mark interval's, each spanning two years. If, as explained above, the x-axis style
is set to one, the plot will exactly span the given range. The call combining all these
optionsis as follows:

;. Define variabl es:
@l ot 01
PLOT, YEAR, SOCKEYE, /YNOZERO, $
TI TLE=' Sockeye Popul ation', XTITLE = 'Year', $
YTI TLE = ' Fish (thousands)', XRANGE = [1975, 1983], /XSTYLE

Note
The keyword parameter syntax / XSTYLE is synonymous with the expression
XSTYLE = 1. Setting akeyword parameter to 1 is often referred to as simply
setting the keyword.

Direct Graphics Coordinate Systems Using IDL
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Overplotting

Additional data can be added to existing plots with the OPLOT procedure. Each call
to PLOT establishes the plot window (the rectangular area enclosed by the axes), the
plot region (the box enclosing the plot window and its annotation), the axis types
(linear or log), and the scaling. Thisinformation is saved in the system variables ! P,
IX, and 'Y and used by subsequent callsto OPLQOT.

Frequently, the color index, line style, or line thickness parameters are changed in
each call to OPLOT to distinguish the data sets. The IDL Reference Guide contains a
table describing the line style associated with each index.

Thefigure below illustrates a plot showing all four data sets. Each data set except the
first was plotted with a different line style and was produced by a call to OPLQOT. In
this example, an (11, 4) array called ALLPTS is defined and contains all the scores
for the four categories using the array concatenation operator. Once thisarray is
defined, the IDL array operators and functions can be applied to the entire data set,
rather than explicitly referencing the particular sample.

Salmon Populolions
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Figure 11-4: Overplotting Using Different Linestyles

First, we define an n-by-4 array containing all four sample vectors. (Thisarray isalso
defined by the pl ot 01 batch file.)

ALLPTS = [[COHO, [SOCKEYE], [HUWMPBACK], [ CHI NOXK]]
The plot in the preceding figure was produced with the following statements:
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; Define vari abl es:
@l ot 01
; Plot first graph. Set the y-axis nmin and nax
fromthe min and max of all data sets. Default linestyle is O.
PLOT, YEAR, COHO, YRANGE = [M N(ALLPTS), MAX(ALLPTS)], $
TI TLE=' Sal non Popul ations', XTITLE = 'Year', $
YTI TLE = 'Fish (thousands)', XRANGE = [1975, 1983], $

/| XSTYLE
; Loop for the three remaining scores, varying the linestyle:
FOR |1 =1, 3 DO OPLOT, YEAR, ALLPTS[*, 1], LINE =1

Direct Graphics Coordinate Systems Using IDL
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Annotation — The XYOUTS Procedure

An obvious problem with the previous figure is that each line should be labeled
showing what it depicts. The XYOUTS procedure is used to write graphic text at a
given location. The call to XYOUTS to write a string starting at location (X, y) isas
follows:

XYQUTS, X, Y, STRING

See XYOUTS in the IDL Reference Guide for a complete list of keywords available
when adding graphic text to a plot.

The next figure illustrates one method of annotating each graph with its name. The
plot was produced exactly as was the previous figure, except that the x-axisrange was
extended to the year 1990 to allow room for thetitles. To accomplish this, the
keyword parameter XRANGE = [ 1967, 1990] was added to thecall to PLOT. A
string vector, NAMES, containing the names of each sample population aso is
defined.

Salmeon Populations

290 — T T T T T — T T T T T
500 Tl -
r T T~ .-—.- Chinook 7
480 —
Sl :
g i Humpback 1
440 —|
i Sockeye ]
4920 __ Coho __
ool 0 oo L ]
1965 1870 1875 1980 1983 1980

Figure 11-5: Example of Annotating Each Line

First, we define an array containing names for each of the lines plotted. (Thisarray is
a so defined by the pl ot 01 batch file)

Annotation — The XYOUTS Procedure
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NAMES=[ ' Coho' , ' Sockeye', ' Humpback' , ' Chi nook"' ]
The plot was produced with the following statements:

Defi ne vari abl es:
@l ot 01
I ndex of |ast point:
N1 = N_ELEMENTS(YEAR) - 1
Plot first graph. Set the y-axis mn and max
; fromthe min and max of all data sets. Default linestyle is O.
PLOT, YEAR, COHO, YRANGE = [M N(ALLPTS), MAX(ALLPTS)], $
TI TLE=' Sal non Popul ations', XTITLE = 'Year', $
YTI TLE = 'Fish (thousands)', XRANGE = [1965, 1990], $
| XSTYLE
Loop for the three renmining scores, varying the linestyle:
FOR | =1, 3 DO OPLOT, YEAR, ALLPTS[*, 1], LINE =1
; Append the title of each graph on the right:
FOR 1 = 0, 3 DO XYQUTS, 1984, ALLPTS[N1, 1], NAMES[I]

Font Selection

The previousfigure a so illustrates the use of a PostScript font (Times-Roman, in this
case) for thetitles and annotations. Note that PostScript fonts can only be used when
the current graphics devicesis set to PostScript.

Thisfont was selected by first setting the default font, controlled by the system
variable 'PFONT, to the hardware-font index of zero, and then calling the DEVICE
procedure to set the Times-Roman font. To recreate the plot using this font on your
system, inspect the batch file pl ot 02, located in the exanpl es/ doc subdirectory of
the IDL distribution. Note that running this batch files creates a PostScript file named
pl ot . ps inyour current working directory. See “Running the Example Code” on
page 254 if IDL does not find the batch file.

Warning
Because not all devices have selectable hardware fonts, default hardware fonts vary.
Use of other PostScript fonts and their bold, italic, oblique, and other variantsis
described in Appendix H, “Fonts’ in the IDL Reference Guide.

Annotation — The XYOUTS Procedure Using IDL
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Plotting Symbols

Using IDL

Each data point can be marked with a symbol and/or connected with lines. The value
of the keyword parameter PSY M selects the marker symbol, as described in the IDL
Reference Guide. For example, avalue of 1 marks each data point with the plus sign
(+), 2isan asterisk (*), etc. Setting PSY M to minus the symbol number marks the
points with asymbol and connects them with lines. A value of —1 marks points with a
plus sign (+) and connects them with lines. Note also that setting PSY M to a value of
10 produces histogram style plotsin which a horizontal line is drawn across each x
bin.

Frequently, when data points are plotted against the results of afit or model, symbols
are used to mark the data points while the model is plotted using aline. The figure
below illustrates this, fitting the Sockeye population values to a quadratic function of
theyear. The IDL function POLY _FIT is used to calculate the quadratic.
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Figure 11-6: Plotting with Predefined Marker Symbols

The statements used to construct the above plot are as follows:

Def i ne vari abl es.
@l ot 01
; Use the LINFIT function to fit the data to a |line:

Plotting Symbols
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coeff = LINFIT(YEAR, SOCKEYE)
YFITis the fitted |ine:
YFIT = coef f[0] + coeff[1]*YEAR
Pl ot the original data points with PSYM = 4, for dianonds:
PLOT, YEAR, SOCKEYE, /YNOZERO, PSYM = 4, $
TITLE = 'Quadratic Fit', XTITLE = 'Year', $
YTI TLE = ' Sockeye Popul ati on'
Overpl ot the smpoth curve using a plain line:
OPLOT, YEAR, YFIT

Alternatively, you can run the following batch file to create the plot:
@l ot 03
See “Running the Example Code” on page 254 if IDL does not find the batch file.

Defining Your Own Plotting Symbols

The USERSY M procedure allows you to define your own symbols by supplying the
coordinates of the lines used to draw the symbol. The symbol you define can be
drawn using lines or it can be filled using the polygon filling operator. USERSYM
accepts two vector parameters: avector of x values and a vector of y values. The
coordinate system you use to define the symbol’s shape is centered on each data
point, and each unit is approximately the size of a character. For example, to define
the simplest symbol, use a one character-wide dash centered over the data point:

USERSYM [-.5, .5], [0, O]

The color and line thickness used to draw the symbols are aso optional keyword
parameters of USERSY M. The following code illustrates the use of USERSY M to
define a new symbol—afilled circle:

Make a vector of 16 points, Ali] = 2pi/16:

A = FINDGEN(17) * (!PI*2/16.)
Define the synbol to be a unit circle with 16 points,
and set the filled flag:

USERSYM COS(A), SIN(A), /FILL

Using the variables defined in the above example, we then create the plot, specifying
8 (user-defined) for the PSYM keyword to PLOT:

PLOT, YEAR, SOCKEYE, /YNOZERO, PSYM = 8, $
TITLE = 'Quadratic Fit', XTITLE = '"Year', $
YTI TLE = ' Sockeye Popul ati on'

Overpl ot the smpoth curve using a plain line:

OPLOT, YEAR, YFIT

Plotting Symbols Using IDL
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The following figure shows the result of this code:
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Figure 11-7: Plotting with User-defined Plotting Symbols
See USERSYM in the IDL Reference Guide for additional details.
Histogram Mode

Using the keyword PSY M=10 with the PLOT routines draws graphs in the histogram
mode, connecting points with vertical and horizontal lines. Thisnext figureillustrates
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the comparison between the distribution of the IDL normally distributed random
number function (RANDOMN) to the theoretical normal distribution.
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Figure 11-8: Histogram Mode

The plot was produced by the following IDL commands:

; Two- hundred val ues ranging from-5 to 4.95:

X = FI NDGEN(200) / 20. - 5.

; Theoretical normal distribution, scale so integral is one:
Y = 1/ SQRT(2.*!'Pl) * EXP(-X~2/2) * (10./200)

; Approximate normal distribution with RANDOW,
; then formthe histogram

H = H STOGRAM RANDOWN( SEED, 2000), $

BINSI ZE = 0.4, MN = -5., MAX = 5.)/2000.

; Plot the approxi mation using "histogram node."
PLOT, FI NDGEN(26) * 0.4 - 4.8, H PSYM= 10

; Overplot the actual distribution:

OPLOT, X, Y * 8.

Plotting Symbols Using IDL



Chapter 11: Direct Graphics Plotting 271

Polygon Filling

Using IDL

Many scientific graphs use region filling to highlight the difference between two or
more curves, to illustrate boundaries, etc. The IDL POLY FILL procedurefills the
interior of arbitrary polygons given alist of vertices. Theinterior of the polygon can
be filled with a solid color or with some devices, a user-defined fill pattern contained
in arectangular array.

The figure below illustrates a simple example of polygon filling by filling the region
under the Chinook population graph with a color index of 25 percent the maximum,
then filling the region under the Sockeye population graph with 50 percent of the
maximum index. Because the Chinook populations are always higher than the
Sockeye populations, the graph appears as two distinct regions.
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Figure 11-9: Filling Regions Using POLYFILL

The program that produced this figure is shown below. It first draws a plot axis with
no data, using the NODATA keyword. The minimum and maximum y values are
directly specified with the Y RANGE keyword. Because the y-axis range does not
always exactly include the specified interval (see“X VersusY Plots—PLOT and
OPLQOT” on page 258), the variable MINVAL, is set to the current y-axis minimum,
1'Y. CRANGE] 0] . Next, the upper Chinook population region is shaded with a
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polygon that contains the vertices of the Chinook samples, preceded and followed by
points on the x-axis, (YEAR[ 0] , M NVAL), and (YEAR[ n- 1] , M NVAL). The polygon
for the Sockeye samples is drawn using the same method with a different color.
Finally, the XYOUTS procedure is used to annotate the two regions.

Enter the following IDL commands to create the plot:

Define vari abl es:
@l ot 01
Draw axes, no data, set the range:
PLOT, YEAR, CHI NOOK, YRANGE = [ M N(SOCKEYE), MAX(CH NOOK)], $
/ NODATA, TI TLE=' Sockeye and Chi nook Popul ations', $
XTI TLE=' Year', YTITLE='Fi sh (thousands)'
Make a vector of x values for the polygon by duplicating
the first and | ast points:
PXVAL = [ YEAR[ 0], YEAR, YEAR[N1]]
; Get y value along bottom x-axis:
M NVAL = !Y. CRANGE[ 0]
Make a pol ygon by extending the edges down to the x-axis:
POLYFI LL, PXVAL, [M NVAL, CHI NOOK, M NVAL], $
COL = 0.75 * I D.N_COLORS
Sane with second pol ygon.
POLYFI LL, PXVAL, [M NVAL, SOCKEYE, M NVAL], $
COL = 0.50 * I'D.N_COLORS
Label the polygons:
XYQUTS, 1968, 430, 'SOCKEYE , Sl|ZE=2
XYQUTS, 1968, 490, 'CH NOXX', SIZE=2

Alternatively, you can run the following batch file to create the plot:
@l ot 04
See “Running the Example Code” on page 254 if IDL does not find the batch file.

Bar Charts

Bar (or box) charts are used in business-style graphics and are useful in comparing a
small number of measurements within afew discrete data sets. Although not
designed as atool for business graphics, IDL can produce many business-style plots
with little effort.

The following example produces a box-style chart showing the four salmon
populations as boxes of differing colors or shading. The commands used to draw the
next figure are shown below with annotation. You do not need to type these
commands in yourself; they are collected in the files pl ot 05. pr o, which contains
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the two procedures, and pl ot 06, which contains the found in the exanpl es/ doc
subdirectory of the IDL distribution.

Salmon Populations
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Figure 11-10: Bar Chart Drawn with POLYFILL

First, we define a procedure called BOX, which draws a box given the coordinates of
two diagonal corners:

; Define a procedure that draws a box, using POLYFILL,
; whose corners are (X0, Y0) and (X1, Y1):
PRO BOX, X0, YO, X1, Y1, color
Cal |l POLYFILL:
POLYFI LL, [XO0, X0, X1, X1], [YO, Y1, Y1, YO0], CO. = color
END

Next, create a procedure to draw the bar graph:

PRO BARGRAPH, m nval
; Define variabl es:
@l ot 01
; Wdth of bars in data units:
del = 1./5.
The nunber of colors used in the bar graph is
defined by the nunber of colors available on your system
ncol =! D. N_COLORS/ 5
; Create a vector of color indices to be used in this procedure:
col ors = ncol *1 NDGEN( 4) +ncol
; Loop for each sanple:

Using IDL Polygon Filling
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FOR iscore = 0, 3 DO BEG N
; The y value of annotation. Vertical separation is 20 data
;ounits:
yannot = minval + 20 *(iscore+l)
; Label for each bar:
XYQUTS, 1984, yannot, nanes[i score]
; Bar for annotation:
BOX, 1984, yannot - 6, 1988, yannot - 2, colors[iscore]
; The x offset of vertical bar for each sanple:
xof f = iscore * del - 2 * del
; Draw vertical box for each year's sanple:
FOR iyr=0, N _ELEMENTS(year)-1 DO $
BOX, year[iyr] + xoff, minval, $
year[iyr] + xoff + del, $
all pts[iyr, iscore], $
col ors[iscore]
ENDFOR
END

Enter the following at the IDL prompt to compile these two procedures from the IDL
distribution:

.run ploth.pro
To create the bar graph on your screen, enter the following commands.

; Load a color table:
LOADCT, 39

Asin the previous example, the PLOT procedure is used to draw the axes and to
establish the scaling using the NODATA keyword.

PLOT, year, CHI NOOK, YRANGE = [M N(allpts), MAX(allpts)], $
TITLE = ' Sal non Popul ations', /NODATA, $
XRANGE = [year[0], 1990]

; Get the y value of the bottom x-axis:

m nval = !Y. CRANGE] 0]
Create the bar chart:

BARGRAPH, mi nval

Alternatively, you can run the following batch file to create the plot:
@| ot 06
See “Running the Example Code” on page 254 if IDL does not find the batch file.
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Tick Marks

Using IDL

You have ailmost compl ete control of the number, style, placement, thickness, and
annotation of the tick marks. The following plotting keyword parameters and their
corresponding system variable fields affect the tick marks:

[XYZ]GRIDSTYLE

Theindex of the line style to be used for plot tick marks and grids (i.e., when
TICKLEN issetto 1.0). See[XYZ]GRIDSTYLE inthe IDL Reference Guide for
more information.

[XYZ]MINOR

The number of minor-tick intervals. If set to zero, the default, IDL automatically
determines the number of minor ticks in each major tick-mark interval. Setting this
parameter to 1 suppresses the minor ticks, and setting it to a positive, nonzero
number, n, produces n minor-tick intervals, and n—1 minor-tick marks. See
[XYZ]MINOR in the IDL Reference Guide for more information.

[XYZ]THICK

The thickness of the x, y, or zaxes and their tick marks. This parameter is set with the
field THICK in the axes system variables, !X, 1Y, and !Z (e.g., ' X.THICK controls
the x-axis thickness). There are no keyword parameters affecting the axis thickness.
See [XYZ]THICK in the IDL Reference Guide for more information.

[XYZ]TICKFORMAT

Set this keyword to aformat string or a string containing the name of a function that
returns a string to be used to format the axis tick mark labels. See
[XYZ]TICKFORMAT in the IDL Reference Guide for more information.

TICKLEN

The length of each major-tick mark, expressed as a fraction of the window size in the
tick mark’s direction. The default value is 0.02. A length of 1.0 produces agrid. A
value of -0.02 makes tick marks that extend away from the plot. Individual axisticks
can be controlled with the [ XY Z] TICKLEN keyword. See TICKLEN in the IDL
Reference Guide for more information.

[XYZ]TICKNAME

A string array containing the annotation of each major-tick mark. If omitted or if a
given string element contains the null string, IDL labels the tick mark with its value.

Tick Marks
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To suppressthetick labels, supply a string array of one-character long, blank strings,
i.e, REPLI CATE(' ', N).Null stringsforce IDL to number the tick mark with its
value. See [XYZ]TICKNAME in the IDL Reference Guide for more information.

Note
If there are n tick-mark intervals, thereare n + 1 tick marks and labels.

[XYZ]TICKS

The number of major tick-mark intervals. If set to zero or omitted, IDL produces
between three and six intervals. See [XY Z] TICKSin the IDL Reference Guide for
more information.

[XYZ]TICKV

The data values of each tick mark. You can directly specify these values, producing
graphswith arbitrary tick marks. If you do this, IDL scalesthe axis from the first tick
value to the last unless you directly specify arange. As above, be sureto provide
n+ 1tick values. See [ XYZ]TICKV inthe IDL Reference Guide for more
information.

Example: Specifying Tick Marks

Tick Marks

The following figure shows a box chart illustrating the direct specification of the x-
axistick values, number of ticks, and tick names. Building upon the previous
program, this program shows each of the four scores for the year 1967, the first year
in our data. It usesthe BOX procedure from the previous example to draw arectangle
for each sample.

Salman Populatians, 1967
T T

520 F T T

Coho Snchkaye Humpbaek Chinook

Figure 11-11: Controlling Tick Marks and Their Annotation
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Using the data and variables from above, the following commands create the box
chart:

Enter the following command at the IDL prompt to compile the BOX and BARGRAPH
procedures (discussed in the previous example) from the IDL distribution:

.run plot05. pro
Enter the following commands to create the box chart:

; Define variabl es:

@l ot 01

; Tick x values, 0.2, 0.4, 0.6, O0.8:

XVAL = FINDGEN(4)/5. + .2

; Make a vector of scores fromfirst year, corresponding to
the nane vector from above:

YVAL = [ COH(O 0], SOCKEYE[ 0], HUWMPBACK[ 0], CHI NOOK[ 0] ]

; Make the axes with no data. Force x range to [0, 1],

; centering xval, which also contains the tick val ues.

; Force three tick intervals nmaking four tick marks.

; Specify the tick nanes fromthe nanes vector:

PLOT, XVAL, YVAL, /YNOZERO, XRANGE = [0, 1], XTICKV = XVAL, $
XTI CKS = 3, XTI CKNAME = NAMES, /NODATA, $
TI TLE = ' Sal non Popul ations, 1967

;. Draw the boxes, centered over the tick marks.

; T'Y.CRANGE[ O] is the y value of the bottom x-axis.

FOR1 =0, 3 DOBOX, XVAL[I] - .08, !'Y.CRANGE[O], $
XVAL[I] + 0.08, YVAL[I], 128

Alternatively, you can run the following batch file to create the plot:
@l ot 07

See “Running the Example Code” on page 254 if IDL does not find the batch file.

More Tick Mark Examples

See “Multiple Plots on a Page” on page 280 for more examples of ways you can
control where axes are drawn, tick mark length, and placement.

Using IDL Tick Marks
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Logarithmic Scaling

The XLOG, YLOG, and ZL OG keywords can be used with the PLOT routine to get
any combination of linear and logarithmic axes. The OPLOT procedure uses the
same scaling and transformation as did the most recent plot.

100.00

10.00

1.600

Power

oot oy
8} 20 40 60

80 100 120
Relative Frequency

Figure 11-12: Example of Logarithmic Scaling

Thefigureillustrates using PLOT to make alinear-log plot. It was produced with the
following statements:

; Create data array:
X = FLTARR(256)
; Make a step function. Array elenments 80 through 120 are set to 1:
X[80:120] =1
; Make a filter:
FREQ = FI NDGEN( 256)
; Make the filter symetrical about the value x = 128:
FREQ = FREQ < (256- FREQ
; Second order Butterworth, cutoff frequency = 20.
FIL = 1./(1+(FREQ 20)"2)
; Plot with a logarithm c x-axis. Use exact axis range:
PLOT, /YLOG FREQ ABS(FFT(X 1)), $
XTI TLE = 'Rel ative Frequency', YTITLE = 'Power', $
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XSTYLE = 1
Pl ot graph:
OPLOT, FREQ FIL

Alternatively, you can run the following batch file to create the plot:
@l ot 08
See “Running the Example Code” on page 254 if IDL does not find the batch file.
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Multiple Plots on a Page

Plots can be ganged on the display or page in the horizontal and/or vertical directions
using the system variable field 'PMULTI. IDL sets the plot window to produce the
given number of plots on each page and moves the window to a new sector at the
beginning of each plot. If the pageisfull, it isfirst erased. If more than two rows or
columns of plots are produced, IDL decreases the character size by afactor of 2.

IPMULTI controls the output of multiple plots. Set 'PMULTI equal to an integer
vector in which:

» Thefirst element of the vector contains the number of empty sectorsremaining
on the page. Thedisplay iserased if thisfield is zero when anew plot is begun.

» The second element of the vector contains the number of plots per pagein the
horizontal direction.

e Thethird element contains the number of plots per page in the vertical
direction.

»  Thefourth element contains the number of plots stacked in the Z dimension.

» Thefifth element controls the order in which plots are drawn. Set the fifth
element equal to zero to make plots from left to right (column major), and top
to bottom. Set the fifth element equal to one to make plots from top to bottom,
left to right (row major).

Omitting any of the five el ements from the vector is the same as setting that element
equal to zero.

For example, to set up IDL to stack two plots vertically on each page, use the
following statement:

IP.MULTI = [0, 1, 2]

Note that thefirst element, IPMULTI (0), is set to zero to cause the next plot to begin
anew page. To make four plots per page with two columns and two rows, use the
following statement:

IP.MULTI = [0, 2, 2]

To reset to the default of one plot per page, set the value of 'PMULTI to O, as shown
in the following statement:

'P. MULTI =0

Multiple Plots on a Page Using IDL
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Figure 11-13: Multiple Plots Per Page, Various Tick Marks, and Multiple Axes

This figure shows four plots in a single window. For details, inspect the batch file
pl ot 09 inthe exanpl es/ doc subdirectory of the IDL distribution. Note the
following features of the plotsin the figure:

1

The plot in the upper left has grid-style tick marks. Thisis accomplished by
setting the TICKLEN keyword equal to 1.0

The plot in the upper right has outward-facing tick marks. Thisis
accomplished by setting the TICKLEN keyword to a hegative val ue.

The plot in the lower |eft corner has different axes on left and right, top and
bottom. Thisis accomplished by drawing the top and right axes separately,
using the AXIS procedure.

The plot in the lower right uses no default axes at al. The centered axes are
drawn with calls to the AXIS procedure.

Multiple Plots on a Page
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Specifying the Location of the Plot

The plot-data window is the region of the page or screen enclosed by the axes. The
plot region is the box enclosing the plot-data window and the titles and tick

annotation.

Title: Sarmple Plot

Y Axis Title

&
T

&

s

1975
#Axis Title

Plat Region

Total Device Area

Figure 11-14: The Plot-Data Window, Plot Region, and Device Area

Relationship

Thefigureillustrates the relationship of the plot-data window, plot region, and the
entire device area. These areas are determined by the following system variables and
keyword parameters, in order of decreasing precedence:

POSITION

The POSITION keyword is accepted by the CONTOUR, MAP_SET, PLOT,
SHADE_SURF, and SURFACE routines. Its value is a four-element vector (six
elements for three-dimensional plots) containing the position of the axis endpaints:
[X0, Yo X1, Y1]. Coordinates are specified in normalized coordinates or in device

coordinates if the DEVICE keyword is present.

Specifying the Location of the Plot
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'P.POSITION

IPPOSITION isthe system variable equivalent of the POSITION keyword. Its value
is afour-element vector in the same form as above containing the normalized
coordinates of the plot-datawindow. |PPOSITION isignored if Xy isequal to x4, (that
is, if 1 P. POSI TION[ 0] EQ ! P. POSI TI O\[ 2] ), which isthe defauilt.

'P.REGION

The 'PREGION system variable is another four-element vector in the same form as
above containing the normalized coordinates of the plot region, the rectangle
enclosing the plot-data window and annotation. It isignored if 'PREGION [Q] is
equal to 'PREGION[Z2].

I'P.MULTI

IPMULTI controlsthe number of plots per page. It is described in “Multiple Plotson
aPage’ on page 280.

[XYZ]MARGIN

The [XYZ]MARGIN keywords are accepted by the AXIS, CONTOUR, PLQOT,
SHADE_ SUREF, and SURFACE routines. The value of each of these keywordsisa 2-
element array specifying the margin on the left and right sides (XMARGIN) or the
top and bottom (Y MARGIN) of the plot window, in units of character size. Default
margins are 10 and 3 for the x-axis, and 4 and 2 for the y-axis. The ZMARGIN
keyword is present for consistency and is currently ignored.

IXYZ]MARGIN

IIXYZ]MARGIN are the system variable equivalents of the [XYZ]MARGIN
keywords.

Specifying the Location of the Plot
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Plotting Missing Data

The MAX_VALUE and MIN_VALUE keywordsto PLOT can be used to create
missing data plots wherein bad data values are not plotted. Data values greater than
the value of the MAX_VALUE keyword or less than the value of the MIN_VALUE
keyword are treated as missing and are not plotted. The following code creates a
dataset with bad data values and plots it with and without these keywords:

Make a 100-el enent array where each elenent is
set equal to its index:

A = FI NDGEN( 100)
Set 20 random point in the array equal to 400.
This simul ates "bad" data val ues above the range
of the "real" data.

A( RANDOMUJ( SEED, 20) *100) =400
Set 20 randompoint in the array equal to -10.
This simulates "bad" data val ues bel ow t he range
of the "real" data.

A( RANDOMUJ( SEED, 20) *100) =- 10
Plot the dataset with the bad val ues. Looks pretty bad!

PLOT, A
Pl ot the dataset, but don't plot any val ue over 101.
; The resulting plot |ooks better, but still shows spurious val ues:

PLOT, A, MAX_VALUE=101

This time | eave out both high and | ow spurious val ues.

The resulting plot nore accurately reflects the "real" data:
PLOT, A, MAX_VALUE=101, M N_VALUE=0

The following plotting routines allow you to set maximum and minimum valuesin
this manner: CONTOUR, PLOT, SHADE SURF, SURFACE.

In addition to the maximum and minimum values specified with the MAX_VALUE
and MIN_VALUE keywords, these plotting routines treat the | EEE floating-point
value NaN (Not A Number) as missing data automatically. (For more information on
NaN, see “Special Floating-Point Values’ in Building IDL Applications.)

Plotting Missing Data Using IDL
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Date/Time Plotting

Using IDL

Dates and times are among the many types of information that numerical data can
represent. IDL provides a number of routines that offer specialized support for
generating, analyzing, and displaying date- and time- based data (herein referred to as
date/time data).

Julian Dates and Times

Within IDL, dates and times are typically stored as Julian dates. A Julian dateis
defined to be the number of days elapsed since noon on January 1, 4713 BCE.
Following the astronomical convention, a Julian day is defined to start at 12pm
(noon). The following table shows a few examples of calendar dates and their
corresponding Julian dates.

Calendar Date Julian Date
January 1, 4713 B.C.E., at 12pm 0
January 2, 4713B.C.E.,at 12pm | 1
January 1, 2000 at 12pm 2451545

Table 11-2: Example Julian Dates

Julian dates can also include fractional portions of aday, thereby incorporating hours,
minutes, and seconds. If the day fractionisincluded in a Julian date, it is represented
as a double-precision floating point value. The day fraction is computed as follows:

hour + minute+ seconds
24.d 1440.d 86400.d

dayFraction =

One advantage of using Julian dates to represent dates and timesis that a given
date/time can be stored within asingle variable (rather than storing the year, month,
day, hour, minute, and second information in six different variables). Because each
Julian date is simply anumber, IDL’s numerical routines can be applied to Julian
dates just as for any other type of number.

Date/Time Plotting
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Note

Julian values must be in the range -1095 to 1827933925, which corresponds to
calendar dates 1 Jan 4716 B.C.E. and 31 Dec 5000000, respectively.

Precision of Date/Time Data

The precision of any numerical value is defined as the smallest possible number that
can be added to that value that produces a new value different from the first.
Precision istypically limited by the datatype of the variable used to store the number
and the magnitude of the number itself. Within IDL, the following guide should be
used when choosing a data format for date/time data:

» Time valuesthat require a high precision, and that span arange of afew days
or less, should be stored as double-precision valuesin units of “time elapsed”
since the starting time, rather than in Julian date format. An example would be
the “seconds elapsed” since the beginning of an experiment. In this case, the
data can be treated within IDL as standard numeric data without the need to
utilize IDL’s specialized date/time features.

» Datevaluesthat do not include the time of day may be stored as long-integer
Julian dates. The Julian date format has the advantage of being compact (one
value per date) and being evenly spaced in days. As an example, January 1st
for the years 2000, 2001, and 2002 can be stored as Julian days 2451545,
2451911, and 2452276. The precision of thisformat is 1 day.

» Datevalueswhereit is necessary to include the time of day can be stored as
double-precision Julian dates, with the time included as a day fraction.
Because of the large magnitude of the Julian date (such as Julian day 2451545
for 1 January 2000), the precision of most Julian datesislimitedto 1
millisecond (0.001 seconds).

To determine the precision of a Julian date/time value, you can use the IDL
MACHAR function:

; Set date to January 1, 2000, at 12: 15pm
julian = JULDAY(1, 1, 2000, 12, 15, 0)

; Get machi ne characteristics:
machi ne = MACHAR(/ DOUBLE)

; Multiply by floating-point precision:
preci sion = julian*machi ne. eps

; Convert to seconds:
PRI NT, precision*86400d0

Date/Time Plotting Using IDL
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How to Generate Date/Time Data

Using IDL

The TIMEGEN function returns an array of double precision floating point values
that represent date/time in terms of Julian dates. The first value of the returned array
corresponds to a start date/time, and each subsequent value corresponds to the start
date/time plus that array element's one-dimensional subscript multiplied by a step
size for a given date/time unit. Unlike the other array generation routinesin IDL,
TIMEGEN includes a START keyword, which is necessary if the starting date/timeis
originaly provided in calendar (month, day, year) form.

The following example begins with a start date of March 1, 2000 and increments
every month for afull year:

date time = TIMEGEN(12, UNIT = 'Months', $
START = JULDAY(3, 1, 2000))

where the UNIT keyword is set to 'Months' to increment by month and the START
keyword is set to the Julian date form of March 1, 2000.

The results of the above call to TIMEGEN can be output using either of the following
methods:

1. Using the CALDAT routine to convert the Julian dates to calendar dates:

CALDAT, date_tine, nonth, day, year

FORi = 0, (N_ELEMENTS(date time) - 1) DO PRINT, $
month[i], day[i], year[i], $
FORMAT = " (i2.2, "/", i2.2, "I", i4)

2. Using the calendar format codes:
PRINT, date_tinme, format = '(C(CMO 2.2, "/", CDI2.2, "/", CYl))'
The resulting calendar dates are printed out as follows:

03/ 01/ 2000
04/ 01/ 2000
05/ 01/ 2000
06/ 01/ 2000
07/ 01/ 2000
08/ 01/ 2000
09/ 01/ 2000
10/ 01/ 2000
11/ 01/ 2000
12/ 01/ 2000
01/ 01/ 2001
02/ 01/ 2001

Date/Time Plotting
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The TIMEGEN routine contains several keywords to provide specific date/time data
generation. For more information, see the TIMEGEN in the IDL Reference Guide.

Displaying Date/Time Data on an Axis in Direct Graphics

You can display date/time data on plots, contours, and surfaces through the tick
settings of the date/time axis. Date/time data can be displayed on any axis (X, y or z).
The date/time data is stored as Julian dates, but the LABEL _DATE routine and axis
keywords allow you to display this data as calendar dates. The following examples
show how to display one-dimensional and two-dimensional date/time data.

Displaying Date/Time Data on a Plot Display

Date/time data usually comes from measuring data values at specific times. For
example, the displacement (in inches) of an object might be recorded at every second
for 37 seconds after the initial recording of 59 minutes and 30 seconds after 2 o'clock
pm (14 hundred hours) on the 30th day of March in the year 2000 as follows

nunmber _sanpl es = 37

date_time = TI MEGEN( nunber _sanples, UNITS = ' Seconds', $
START = JULDAY(3, 30, 2000, 14, 59, 30))

di spl acement = SI N(10. *! DTOR* FI NDGEN( nunber _sanpl es))

Normally, this type of data would be imported into IDL from a datafile. However,
this section is designed specifically to show how to display date/time data, not how to
import data from afile; therefore, the data for this example is created with the above
IDL commands.

Before displaying this one-dimensional datawith the PLOT routine, the format of the
date/time valuesis specified through the LABEL _DATE routine as follows

date_l| abel = LABEL_DATE(DATE FORMAT = [' % : %8 ])
where %l represents minutes and %S represents seconds.

The resulting format is specified in the call to the PLOT routine with the
XTICKFORMAT keyword:

PLOT, date_tine, displacenent, /XSTYLE, $
; displaying titles.
TITLE = ' Measured Signal', $
XTI TLE = 'Time (seconds)', $
YTI TLE = ' Di spl acenent (inches)', $
; applying date/tine formats to X-axis | abels.
XTI CKFORVAT = ' LABEL_DATE', $
XTICKUNNTS = 'Tine', $
XTI CKI NTERVAL = 5

Date/Time Plotting Using IDL
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The XTICKUNITS keyword is set to note the tick labels contain date/time data. The
XTICKINTERVAL keyword is set to place the magjor tick marks at every five second
interval. These keyword settings produce the following results:

Meosured Signal
7 —

0.5

Displacerment (inches)
o
=

0.5

B35 59:40 B 45 59:80 EoiEh O8G0 G005
Tirme {seconds)

-1.0 P |

Figure 11-15: Displaying Date/Time data with PLOT

The above display shows the progression of the date/time variable, but it does not
include all of the date/time data we generated with the TIMEGEN routine. This data
a so includes hour, month, day, and year information. IDL can display this
information with additional levels to the date/time axis. You can control the number
of levelsto draw and the units used at each level with the XTICKUNITS keyword.
You can specify the formatting for these levels by changing the DATE_FORMAT
keyword setting to the LABEL_DATE routine:

date_| abel = LABEL_DATE( DATE_FORMAT = $
['%: %8, "%, ' %))

Using IDL Date/Time Plotting
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where %H represents hours, %D represents days, %M represents months, and %Y
represents years. Notice DATE_FORMAT is specified with a three element vector.
Date/time data can be displayed on an axis with three levels. The format of these
levels are specified through this vector.

In this example, thefirst level (closest to the axis) will contain minute and second
values separated by a colon (%l:%S). The second level (just below thefirst level) will
contain the hour values (%H). The third level (the final level farthest from the axis)
will contain the day and month values separated by a space and year value separated
from the day and month values by a comma (%D %M, %Y’). For more information,
see the description of the LABEL_DATE routinein the the IDL Reference Guide.

Besides the above change to the LABEL _DATE routine, you must also change the
settings of the keywords to the PLOT routine to specify a multiple level axis:

PLOT, date_tine, displacenent, /XSTYLE, $
; displaying titles.
TITLE = ' Measured Signal', $
XTITLE = 'Time (seconds)', $
YTI TLE = ' Di spl acenent (inches)', $
; applying date/time formats to X-axis |abels.
PCSITION = [0.2, 0.25, 0.9, 0.9], $
XTI CKFORMAT = [' LABEL_DATE', 'LABEL_DATE , 'LABEL_DATE' ], $
XTICKUNITS = ['Time', 'Hour', 'Day']., $
XTI CKINTERVAL = 5

The POSITION keyword is set to allow the resulting display to contain all three
levels and the title of the date/time axis. The X TICKFORMAT is now set to a string
array containing an element for each level of the axis. The XTICKUNITS keyword is
set to note the unit of each level. These keyword settings produce the following
results:
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Figure 11-16: Displaying Three Levels of Date/Time data with PLOT

Notice the three levels of the X-axis. These levels are arranged as specified by the
previous call to the LABEL_DATE routine.

Displaying Date/Time Data on a Contour Display

Another possible example may be the surface temperature (in degrees Celsius) of
each degree of asingle circle on a sphere recorded at every second for 37 seconds
after theinitial recording of 59 minutes and 30 seconds after 2 o'clock pm (14
hundred hours) on the 30th day of March in the year 2000:

nunber _sanples = 37

date_tinme = TI MEGEN( nunber _sanples, UNITS = ' Seconds', $
START = JULDAY(3, 30, 2000, 14, 59, 30))

angl e = 10. *FI NDGEN( nurber _sanpl es)

tenperature = BYTSCL(SIN(10.*! DTOR* $
FI NDGEN( nunber _sanpl es)) # COS(! DTOR*angl e))

Since the final contour display will be filled, we should define a color table:

Using IDL Date/Time Plotting
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DEVI CE, DECOVPCSED = 0
LOADCT, 5

The call to the DEVICE command with the DECOMPOSED keyword set to zero
allows color tables to be used on TrueColor displays, which may be the default
setting on some systems. The call to the LOADCT routine loads the Standard
Gammall (number 5) color table, which isapart of IDL's libraries.

Aswith the one-dimensional case, the format of the date/time values is specified
through the LABEL_DATE routine as follows

date_| abel = LABEL_DATE( DATE_FORMAT = $
['%:%, "%, 9D W %'])

where %l represents minutes, %S represents seconds, %H represents hours, %D
represents days, %M represents months, and %Y represents years.

Thefirst level (closest to the axis) will contain minute and second values separated
by a colon (%l:%S). The second level (just below thefirst level) will contain the hour
values(%H). The third level (the final level farthest from the axis) will contain the
day and month values separated by a space and year val ue separated from the day and
month values by a comma (%D %M, %Y).

The resulting format is specified by using the CONTOUR routine with the
XTICKFORMAT keyword:

CONTOUR, tenperature, angle, date_time, $
; specifying contour |levels and fill colors.
LEVELS = BYTSCL(| NDGEN(8)), /XSTYLE, /YSTYLE, $
C COLORS = BYTSCL(I NDGEN(8)), /FILL, $
; displaying titles.
TITLE = ' Measured Tenperature (degrees Celsius)', $
XTITLE = 'Angle (degrees)', $
YTITLE = 'Time (seconds)', $
; applying date/time formats to X-axis |abels.
POSITION = [0.25, 0.2, 0.9, 0.9], $
YTI CKFORVAT = [' LABEL_DATE', 'LABEL_DATE', 'LABEL_DATE'], $
YTICKUNNTS = ['Time', '"Hour', 'Day'], $
YTI CKINTERVAL = 5, $
YTI CKLAYQUT = 2
; Applying contour lines over the original contour display.
CONTOUR, tenperature, angle, date_tinme, /OVERPLOT, $
LEVELS = BYTSCL( | NDGEN( 8))

Asinthe plot example, the POSITION keyword is set to alow the resulting display
to contain all three levels and the title of the date/time axis. The Y TICKUNITS
keyword is set to note the unit of each level. And the Y TICKINTERVAL keyword is
set to place the mgjor tick marks at every five second interval.

Date/Time Plotting Using IDL



Chapter 11: Direct Graphics Plotting 293

This example also containsthe Y TICKLAYOUT keyword. By default, this keyword
is set to 0, which provides the date/time layout shown in the plot example. In this

example, YTICKLAYOUT is set to 2, which rotates and boxes the tick labelsto
provide the following results:

Meosured Temperature {degrees Celsius)

Time (=zeconds)
War 30, 2000
14

300

Angle (degreas)
Figure 11-17: Displaying Date/Time Data with CONTOUR
Using System Variables to Display Date/Time Data
The settings we used to display our date/time data could have been specified through

system variables instead of keywords. The following table shows the relationship
between these keywords and their system variables:

Keywords System Variables
[XYZ]TICKUNITS IIXYZ].TICKUNITS
[XYZ]TICKINTERVAL IIXYZ].TICKINTERVAL
[XYZ]TICKLAYOUT I[XYZ].TICKLAYOUT

Table 11-3: Relationship Between Keywords and System Variables
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Usually, keywords are used more frequently than system variables, but system
variables are better when trying to establish a consistent display style. For example,
we could have established a date/time axis style with these system variables before
producing our previous displays:

; Establishing an axis style.
I X. TI CKFORVAT = [' LABEL_DATE', 'LABEL_DATE', 'LABEL_DATE ]
IX.TICKUNNTS = [' Tine', 'Hour', 'Day']
I'X. TICKINTERVAL = 5
I X, TI CKLAYOQUT = 2
; Displaying data.
PLOT, date_tine, displacenent, /XSTYLE, $
TITLE = ' Measured Signal', $
XTITLE = ' Time (seconds)', $
YTI TLE = ' Di spl acenent (inches)', $
POSITION = [0.2, 0.7, 0.9, 0.9]
CONTOUR, tenperature, date_time, angle, /FILL, $
LEVELS = BYTSCL(I NDGEN(8)), /XSTYLE, /YSTYLE, $
C COLORS = BYTSCL(| NDGEN(8)), /NCERASE, $
TITLE = ' Measured Tenperature (degrees Celsius)', $
XTITLE = 'Angle (degrees)', $
YTITLE = 'Time (seconds)', $
POSITION = [0.2, 0.25, 0.9, 0.4