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AnAn IntroductionIntroduction toto

RSIRSI InteractiveInteractive DataData LanguageLanguage IDLIDL

M. MesserottiM. Messerotti1,21,2

11INAFINAF--AstronomicalAstronomical ObservatoryObservatory of Triesteof Trieste

22Dept. Of Dept. Of PhysicsPhysics, University of Trieste , University of Trieste 
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SchemeScheme of the of the PresentationPresentation
•• WhatWhat isis RSI IDL ?RSI IDL ?

•• SupportedSupported PlatformsPlatforms

•• The IDL The IDL DevelopmentDevelopment EnvironmentEnvironment (IDLDE)(IDLDE)
–– UsingUsing IDLDE (IDLDE (LaunchingLaunching & Menu, & Menu, UsingUsing the Online Help)the Online Help)

–– SettingSetting IDLDE IDLDE PreferencesPreferences

–– CreatingCreating,, CompilingCompiling andand RunningRunning ProceduresProcedures

–– CreatingCreating,, CompilingCompiling andand RunningRunning ProjectsProjects

•• AA PrimerPrimer on IDL on IDL ProgrammingProgramming
–– StructuringStructuring ProgramsPrograms

–– DefiningDefining ProceduresProcedures andand FunctionsFunctions

–– IncludingIncluding CommentsComments

–– UsingUsing ConstantsConstants andand VariablessVariabless (System and (System and UserUser DefinedDefined))

–– UsingUsing ArraysArrays andand StructuresStructures

–– CallingCalling ExternalExternal ProceduresProcedures andand FunctionsFunctions

–– ControllingControlling Program Program FlowFlow ((BranchingBranching && CyclingCycling))

–– GraphingGraphing ResultsResults

•• AcknowledgementsAcknowledgements
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WhatWhat isis RSI IDL ?RSI IDL ?
•• AA metameta--languagelanguage

–– InstructionsInstructions embedembed setssets of basic of basic instructionsinstructions i.e. a single i.e. a single symbolicsymbolic
instructioninstruction performsperforms aa complexcomplex set of set of actionsactions

•• AA nonnon--compiledcompiled languagelanguage
–– A set of A set of instructionsinstructions isis compiledcompiled toto anan intermediateintermediate pseudopseudo--codecode,,

whichwhich isis executedexecuted atat runrun--timetime,, butbut nono executableexecutable programprogram isis
generatedgenerated thethe interpreterinterpreter mustmust alwaysalways bebe runningrunning toto executeexecute thethe
pp--codecode

•• AA nonnon--declarativedeclarative languagelanguage
–– ItIt isis notnot requiredrequired toto explicitlyexplicitly declaredeclare thethe typologytypology ofof constantsconstants andand

variablesvariables

•• AnAn effectiveeffective software package software package forfor imageimage processing,processing,
numericsnumerics, data handling, , data handling, graphinggraphing andand analyzinganalyzing

•• A commercial software packageA commercial software package

•• AA ““de factode facto”” standard in space and standard in space and groundground--basedbased datadata
analysisanalysis
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SupportedSupported PlatformsPlatforms

•• AllAll

–– WindowsWindows

–– MacMac OS XOS X

–– LinuxLinux

–– UnixUnix

•• DetailedDetailed informationinformation RSI web siteRSI web site

http://www.rsinc.comhttp://www.rsinc.com
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The IDL The IDL DevelopmentDevelopment EnvironmentEnvironment

IDLDEIDLDE
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WhatWhat isis IDLDE?IDLDE?

•• IDLDEIDLDE isis aa GraphicalGraphical UserUser Interface (GUI) Interface (GUI) 
thatthat allowsallows toto interactivelyinteractively buildbuild andand runrun
IDLIDL codescodes, i.e., i.e.

–– EditingEditing IDLIDL proceduresprocedures

–– CompilingCompiling IDLIDL proceduresprocedures

–– DebuggingDebugging IDLIDL proceduresprocedures

–– RunningRunning IDLIDL proceduresprocedures

•• IDLDEIDLDE allowsallows alsoalso directdirect commandcommand lineline
control over control over mostmost IDLIDL featuresfeatures
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LaunchingLaunching IDLDEIDLDE

•• At the At the commandcommand promptprompt typetype

>> idldeidlde <Return><Return>

OROR

•• IdentifyIdentify the program the program withwith the GUI and click the GUI and click 

onon itit

OROR

•• Click on the Click on the relevantrelevant icon on the Desktopicon on the Desktop
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EDITOR WINDOW

OUTPUT WINDOW

VARIABLES WINDOW

COMMAND LINE

PROJECT

WINDOW
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SettingSetting IDLDEIDLDE PreferencesPreferences
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WhyWhy IDLIDL PreferencesPreferences SettingSetting??

TheThe useruser cancan tunetune the way IDLDE the way IDLDE isis
performingperforming inin allall thethe phasesphases of code of code 
developmentdevelopment and code and code runningrunning toto makemake allall
thethe phasesphases moremore suitablesuitable toto hishis//herher way of way of 
operatingoperating andand toto the hardware/software the hardware/software 
platformplatform byby specifyingspecifying the way the the way the 
environmentenvironment isis managingmanaging e.ge.g.:.:

–– the editorthe editor

–– thethe graphicsgraphics

–– the access the access toto file and file and externalexternal librarieslibraries..
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LaunchLaunch

thethe PreferencesPreferences

PopPop--upup WindowWindow
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SetSet

Work DirectoryWork Directory

on Openon Open
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SetSet

GraphicGraphic ContentContent

PreservationPreservation



M.M. MesserottiMesserotti IntInt’’ll AdvancedAdvanced SchoolSchool on Space on Space WeatherWeather, 2, 2--19 19 MayMay 2006, ICTP2006, ICTP 15

SetSet

AutomaticAutomatic

FileFile SavingSaving
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EnableEnable

AdditionalAdditional FileFile

SearchSearch PathsPaths
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The IDLDE GUI and MenuThe IDLDE GUI and Menu
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IDLDE Menu IDLDE Menu OrganizationOrganization

The IDLDE Menu GUI The IDLDE Menu GUI isis providedprovided withwith::

•• SelectionSelection TABSTABS MouseMouse operatedoperated Open subOpen sub--menumenu

•• SelectionSelection ICONSICONS MouseMouse operatedoperated ActivateActivate processesprocesses

•• InteractiveInteractive WindowsWindows Mouse and Mouse and KeyboardKeyboard texttext entryentry

•• Console Window Console Window Display IDL Display IDL messagesmessages & code & code printoutsprintouts

•• DiagnosticDiagnostic WindowWindow Display System and Code Display System and Code VariablesVariables

•• CommandCommand LineLine KeyboardKeyboard operatedoperated CommandCommand entryentry
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Open a NewOpen a New

InteractiveInteractive

Editor WindowEditor Window
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InteractiveInteractive

TextText EditorEditor

WindowWindow
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UsingUsing the Online Helpthe Online Help
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CallCall

InteractiveInteractive

Help WindowHelp Window
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CreatingCreating ProceduresProcedures
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StepsSteps inin CreatingCreating ProceduresProcedures

AnyAny IDL procedure IDL procedure isis just a just a texttext filefile mademade of IDL of IDL 
statementsstatements andand itit isis createdcreated byby::

1.1. EnteringEntering IDLIDL statementsstatements via the via the embeddedembedded
editoreditor

2.2. SavingSaving thethe texttext filefile withwith thethe prescriptionsprescriptions::
–– TheThe filefile namename mustmust bebe thethe samesame asas thethe procedureprocedure’’ss

namename..

–– The file The file extensionextension mustmust bebe ““propro””..

e.g.e.g. procedurename.proprocedurename.pro
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IDLIDL StatementsStatements

AreAre EnteredEntered inin

Editor WindowEditor Window
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NewlyNewly CreatedCreated

ProcedureProcedure isis

SavedSaved toto FileFile
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FileFile NameName:: SAME ASSAME AS

ProcedureProcedure’’ss NameName

FileFile ExtensionExtension:: ““propro””
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CompilingCompiling ProceduresProcedures
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IconIcon

thatthat launcheslaunches

thethe CompilerCompiler
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SuccessfulSuccessful

CompilationCompilation

MessageMessage
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RunningRunning ProceduresProcedures
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IconIcon

thatthat launcheslaunches

thethe ExecutionExecution
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PrintoutPrintout

fromfrom

the Programthe Program
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CreatingCreating ProjectsProjects
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WhyWhy ProjectsProjects ??

•• AnAn IDL code IDL code isis callingcalling externalexternal proceduresprocedures

andand functionsfunctions,, i.ei.e., IDL ., IDL proceduresprocedures thatthat areare

storedstored

–– in the in the samesame directorydirectory asas thethe callingcalling codecode

–– inin anotheranother directorydirectory

–– inin otherother directoriesdirectories

•• ToTo avoidavoid enteringentering manymany pathpath namesnames viavia

thethe PreferencesPreferences menumenu
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The procedureThe procedure

callscalls

anan externalexternal oneone
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CreateCreate

a Newa New

ProjectProject
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ProjectProject NameName

SAME ASSAME AS

MainMain ProcedureProcedure
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New ProjectNew Project

DirectoryDirectory

StructureStructure
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ExternalExternal

ProceduresProcedures

MustMust bebe addedadded
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The procedureThe procedure

““testtest.pro.pro””

waswas addedadded
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ProcedureProcedure

FIlesFIles ListList

In ProjectIn Project
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CompilingCompiling ProjectsProjects
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CompileCompile

AllAll ProjectProject

FilesFiles
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ProjectProject FilesFiles

CompilationCompilation

SuccessfulSuccessful
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RunningRunning ProjectsProjects
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LaunchLaunch

TheThe MainMain

ProcedureProcedure
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PrintoutPrintout

FromFrom thethe

ProjectProject
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IDLIDL ProgrammingProgramming

AA PrimerPrimer
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StructuringStructuring ProgramsPrograms

•• AnyAny program MUST program MUST bebe structuredstructured inin

proceduresprocedures aimedaimed atat specificspecific actionsactions

•• AA mainmain procedureprocedure managesmanages thethe secondarysecondary

proceduresprocedures byby properlyproperly callingcalling themthem

MAIN

PROCEDURE

PROCEDURE

A

PROCEDURE

B

PROCEDURE

C
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DefiningDefining ProceduresProcedures

PROPRO namename, var1, var2, , var1, var2, 

var3,var3, ……

((statementsstatements))

ENDEND

PRO test, a, b, cPRO test, a, b, c

c = a * bc = a * b

ENDEND
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DefiningDefining FunctionsFunctions

FUNCTIONFUNCTION namename, var1, , var1, 

var2, var3, var2, var3, ……

((statementsstatements))

RETURN,RETURN, var_namevar_name

ENDEND

FUNCTIONFUNCTION sumsum, a, b, a, b

c = a + bc = a + b

RETURN, cRETURN, c

ENDEND
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IncludingIncluding CommentsComments

FUNCTIONFUNCTION sumsum, a, b, a, b

;; ThisThis functionfunction performsperforms thethe sumsum ofof twotwo inputinput
variablesvariables ““aa”” andand ““bb””

c = a + bc = a + b

RETURN, cRETURN, c

ENDEND
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UsingUsing ConstantsConstants

PRO testPRO test

;; DefineDefine constantsconstants

a = 10Ba = 10B ; Byte ; Byte 

b = 10b = 10 ;; IntegerInteger

c = 10Lc = 10L ; Long ; Long IntegerInteger

d = 10.d = 10. ; Single ; Single PrecisionPrecision FloatingFloating PointPoint

e = 10.De = 10.D ;; DoubleDouble PrecisionPrecision FloatingFloating PointPoint

f  = f  = ‘‘HiHi’’ ;; CharacterCharacter StringString

g = !PIg = !PI ;; GreekGreek PiPi asas predefinedpredefined systemsystem constantconstant

ENDEND
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UsingUsing ArraysArrays

PRO testPRO test

;; DefineDefine arraysarrays

a = BYTARR(10, a = BYTARR(10, 1010,, ……)) ; Byte ; Byte ArrayArray

b = INTARR(10, b = INTARR(10, 1010,, ……)) ;; IntegerInteger ArrayArray

c = LONARR(10, c = LONARR(10, 1010,, ……)) ; Long ; Long IntegerInteger ArrayArray

d = FLTARR(10, d = FLTARR(10, 1010,, ……)) ; Single ; Single PrecisionPrecision ArrayArray

e = DBLARR(10, e = DBLARR(10, 1010,, ……)) ;; DoubleDouble PrecisionPrecision ArrayArray

f = STRARR(10, f = STRARR(10, 1010,, ……)) ;; StringString ArrayArray

ENDEND
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UsingUsing StructuresStructures

AA structurestructure isis anan arrayarray ofof elementselements whichwhich cancan bebe
respectivelyrespectively e.g.e.g.

–– constantsconstants

–– arraysarrays

–– structuresstructures

DefinitionDefinition

{{structure_namestructure_name, tag_name_1 : tag_definition_1, , tag_name_1 : tag_definition_1, ……,,
tag_name_n : tag_definition_n}tag_name_n : tag_definition_n}

ExampleExample

temptemp = {trieste, = {trieste, latlat : 45., long : 13.}: 45., long : 13.}

PRINT, triestePRINT, trieste.lat.lat,, triestetrieste.long.long

SyntaxSyntax

ToTo AddressAddress

StructStruct ElementsElements



M.M. MesserottiMesserotti IntInt’’ll AdvancedAdvanced SchoolSchool on Space on Space WeatherWeather, 2, 2--19 19 MayMay 2006, ICTP2006, ICTP 58

CallingCalling

ExternalExternal ProceduresProcedures && FunctionsFunctions

PROPRO mainmain

a = 3a = 3

b = 2b = 2

sumsum, a, b, , a, b, resultresult

PRINT, a, b, PRINT, a, b, resultresult

ENDEND

PROPRO sumsum, var1, var2, var3, var1, var2, var3

var3 = var1 + var2var3 = var1 + var2

ENDEND

ProcProc ““mainmain””

CallsCalls

ProcProc ““sumsum””
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ControllingControlling ProgramProgram FlowFlow
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BranchingBranching StatementsStatements: GO TO: GO TO

PRO testPRO test

GOTO,GOTO, labellabel

((statementsstatements))

labellabel::

ENDEND

ProgramProgram

ExecutionExecution

JumpJump HereHere

ProgramProgram

ExecutionExecution

JumpJump toto ““labellabel””

SkippedSkipped

Set ofSet of

StatementsStatements
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BranchingBranching StatementsStatements: IF: IF

PRO testPRO test

IFIF conditioncondition THEN BEGINTHEN BEGIN

((statementsstatements))

ENDIFENDIF

ENDEND

StatementsStatements

ExecutedExecuted IFIF

ConditionCondition TrueTrue
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BranchingBranching StatementsStatements: CASE: CASE

PRO testPRO test

CASECASE variablevariable OFOF

condition1 :  statement1condition1 :  statement1

condition2 :  statement2condition2 :  statement2

ENDCASEENDCASE

ENDEND

StatementStatement

ExecutedExecuted WhenWhen

Condition1Condition1 TrueTrue

StatementStatement

ExecutedExecuted WhenWhen

Condition2Condition2 TrueTrue
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CyclingCycling StatementsStatements: FOR: FOR

PRO testPRO test

FORFOR countercounter = val1, val2, = val1, val2, stepstep DO BEGINDO BEGIN

((statementsstatements))

ENDFORENDFOR

ENDEND

StatementsStatements

ExecutedExecuted NN

TimesTimes
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GraphingGraphing ResultsResults

e.g. Via Direct e.g. Via Direct GraphicsGraphics
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ExampleExample of Direct of Direct GraphicsGraphics

PROPRO graphgraph

DEVICE,DEVICE,
DECOMPOSEDDECOMPOSED = 0= 0

LOADCT, 3LOADCT, 3

WINDOW, 1, XSIZE = WINDOW, 1, XSIZE = 
256, YSIZE = 256256, YSIZE = 256

TV, DIST(256, TV, DIST(256, 256256))

ENDEND



M.M. MesserottiMesserotti IntInt’’ll AdvancedAdvanced SchoolSchool on Space on Space WeatherWeather, 2, 2--19 19 MayMay 2006, ICTP2006, ICTP 66

MORE INFORMATIONMORE INFORMATION

MoreMore informationinformation isis availableavailable on the web site of on the web site of 
RSI at:RSI at:

http://www.rsinc.comhttp://www.rsinc.com

RSI IDL RSI IDL codescodes cancan runrun alsoalso under the under the ““IDLIDL VirtualVirtual
MachineMachine”” package,package, whichwhich doesdoes notnot requirerequire thethe
full RSI IDL package and full RSI IDL package and isis freelyfreely downloadabledownloadable
fromfrom the RSI IDL web site.the RSI IDL web site.
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