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CATIA V5 Automation



About this course



Student Notes:



Objectives of the course Upon completion of this course, you will be able to create automation scripts, programs, and macros in CATIA V5, using Visual Basic and other automation tools available in CATIA V5.



Targeted audience Application developers



Prerequisites
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Students attending this course should have knowledge of CATIA V5 Interactive and Visual Basic
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8 hours
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CATIA V5 Automation Student Notes:
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CATIA V5 Automation Student Notes:
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Introduction to CATIA V5 Automation



Student Notes:
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You will be introduced to various tools and capabilities related to CATIA V5 Automation.
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CATIA V5 Automation



CATIA V5 Automation & Scripting: Presentation



Student Notes:



On both Windows and UNIX The scripting allows you to program CATIA in a very simple way with macros on both Windows and UNIX platforms. CATIA uses the common part on MS-VBScript to have the same macros running on both the platforms.
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On Windows platforms Automation allows CATIA to share objects with other external applications such as Word/Excel or Visual Basic programs. CATIA can use the Word/Excel objects as well as Word/Excel can use the CATIA Objects.
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CATIA V5 Automation



Knowledgeware, VB Automation, and CAA



Student Notes:



VB Automation Knowledgeware Needs CATIA licenses Low interaction with final user (no window interface) Based on geometry May be integrated to VB Automation
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CAA V5 Need licenses High skills in programming (C++) Usually for specific-domain solution
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CATIA V5 Automation



Skills Required for CATIA V5 Automation



Student Notes:



VBA (Visual Basic for Applications) or Visual Basic 6 basics Basic language Object programming Event programming Knowledge of the CATIA workbench in which you are going to program
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Infrastructure Surfaces Analysis etc.
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CATIA V5 Automation: Presentation (Windows only)



Student Notes:



Automation allows communication between several process.



Visual Basic Script (for Macros) CATIA V5 On Windows



Interfaces COM



Visual Basic For Applications (for ex:Word/Excel) Visual Basic



COM (Component Object Model) is the “Microsoft” standard to share objects between several applications. Automation is a “Microsoft” technology to use COM objects in an interpreted environment.
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ActiveX component is a “Microsoft” standard to share objects between several applications even in an interpreted environment. OLE (Object Linking and Embedding) means that the document can be linked in the document of an other application OLE and can be edited in that other application (In place editing).



Copyright DASSAULT SYSTEMES



11



CATIA V5 Automation



Language Used for Automation



Student Notes:
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Three possible languages: Visual Basic 6 VBA VB Script / CATScript
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CATIA V5 Automation



VB Script (1/2)



Student Notes:



VBScript (Visual Basic Script) is a subset of VBA. It is a simple interpreted Basic language Only Windows/Unix « compatible » language Can call CATIA Objects Directly launchable from a saved macro
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Weak help to programming Very ‘light’ internal editor No type is used. The system tries dynamically to call methods and properties of objects. Sequential programming Poor User Interface tools
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VB Script (2/2)



Student Notes:



Copyright DASSAULT SYSTEMES



Poor User Interface : Examples Message box Input box File Selection Box No more …
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CATIA V5 Automation Student Notes:



VBA VBA (Visual Basic for Applications) is a subset of Visual Basic. VBA is hosted in applications such as Word, Excel or CATIA. Programming help « Event » Programming CATIA drive from another VBA application (Excel, Word …) Rich User Interface (buttons, lists, …)
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Weak protection Not easy to export program No « InstallShield » tool
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CATIA V5 Automation



Visual Basic



Student Notes:



Visual Basic is the full version All the advantages of VBA + … More extended set of instructions Code protection (compiled program) Can create ActiveX and Servers provides an added documentation called “Books on line” (VB 5.0) Packaging and deployment assistant
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Needs an additional installation Microsoft licensed software
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CATIA V5 Automation Student Notes:



Communication Chart on Windows



Macros (VBScript) Panels in ActiveX (Windows) CATIA V5
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*.VBS or *.JS



Visual Basic In-Process Out-Process
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HTML-WSH Internet/IIS (VBScript- JavaScript)



Word/Excel (VBA)
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CATIA V5 Automation Student Notes:



Documentations



Journaling guides for each workbenches



Architecture Concepts, rules, samples ...



Copyright DASSAULT SYSTEMES



Understand
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CATIA V5 Automation Student Notes:



Interface Documentation (1/2) Public Interfaces
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Use
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CATIA V5 Automation



Interface Documentation (2/2)



Student Notes:
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Additional Information The documentation is also available in the CATIA code installation directory. Look for …\Bxx\intel_a\code\bin\V5Automation.chm and create a shortcut on your Desktop. In the documentation, you will find helpful ‘Use cases’.
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CATIA V5 Automation



CATIA V5 Association with File Extension



Student Notes:



A double-click in Windows Explorer on a ”.CATPart” file opens it in CATIA V5. On Windows, If CATIA V5 is not running, it is launched automatically.
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Double-click, Open, or press Enter



In the Windows Explorer, the “Details” section shows a preview for all CATIA Documents.
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CATIA V5 OLE (Object Linking and Embedding)



Student Notes:
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Drag and Drop in an OLE container
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A double-click on the picture lets you edit the bolt in CATIA V5
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CATIA V5 Scripting Capabilities



Student Notes:



IN process application: This is done from the Tools + Macro in CATIA menu. When the Macro is running, CATIA is deactivated. You cannot store variables in a macro between two calls. Access with VBScript (Microsoft) and VBA on Windows, and with VBScript (Winsoft) on Unix.



OUT process application (Windows only)
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This is based on AUTOMATION. A foreign process can call CATIA, create or modify geometry, decode, measure or pilot CATIA. CATIA is still running. For each action of the application, we have to check if CATIA is in the good state to synchronize the two processes. This kind of applications can be developed in: Visual Basic Windows Scripting Host (VBScript , JScript) Windows Explorer HTML (VBScript , JScript) or Any other COM applications.
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In-Process Macros



Student Notes:
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You will learn how to record and run the In-Process macros.
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CATIA V5 Automation



What is an ‘In-Process’ Macro



Student Notes:
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We call In-process because the script interpretation is performed in the same process as CATIA.



A list shows the Macro available. We can run, edit, rename or delete existing script, or create a new one. The list of libraries of script proposed into the panel above is modifiable through the window of libraries.
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CATIA V5 Visual Basic Editor



Student Notes:
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With CATIA Visual Basic Editor, We can edit existing macro or create a new one, Insert graphic form, debug and Run VBA project.
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Macro Libraries



Student Notes:
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The interface of the dialog “Tools + Macro + Macros…” allows to choose a library of macro (a directory of macro or a VBA project) or a document on which we wish to work.



From this window, we can close an already opened library, open a library, or create a library. Libraries are shown by type (directory, VBA project...). Every type of library supports different languages. VBA supports only the language MS-VBA, while in a directory we can write in MS-VBScript or in CATScript.
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Recording a Macro



Student Notes:
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The panel of recording VBA allows to choose the container in which we are going to record, the used language and the name of the macro to be recorded. The syntax of the recorded script is going to differ according to the menu chosen.



Recording a Macro generates a script corresponding to the creation or modification of the objects in the recorded sequence. After stopping the recording, we can store, edit or replay this script (called macro). As a rule, recording a macro helps you to learn how to program something.
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Running a Macro (1/2)



Student Notes:



You can execute a macro as soon as CATIA is started :



CNEXT CNEXT-macro -macroE:\Users\Macros\MacroToRun.CATScript E:\Users\Macros\MacroToRun.CATScript



You can start CATIA in batch mode to execute a macro



CNEXT CNEXT-batch -batch-macro -macroE:\Users\Macros\MacroToRun.CATScript E:\Users\Macros\MacroToRun.CATScript
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You can run a macro interactively from the “Macro” menu You can run a macro interactively from an icon in a toolbar
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CATIA V5 Automation Student Notes:



Running a Macro (2/2) The syntax to execute macros in text files using the CNEXT -macro command line, has been expanded to allow replaying macro which are in VBA projects, in V5 documents, and are written in VBScript, CATScript or VBA. Here is a complete summary of the Supported Syntax: Previously available options: CNEXT -macro X.CATScript // Replays file X.CATScript (CATScript file) CNEXT -macro X.catvbs // Replays file X.catvbs (pure VBScript file)



// Replays macro Y in the VBA project X.catvba // Replays macro Y in the V5 document X.CATPart
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New options: CNEXT -macro X.catvba Y CNEXT -macro X.CATPart Y
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CATIA V5 Automation



Execution of a Macro from another Macro



Student Notes:



CATIA V5 offer the capability through an Automation function to execute a Macro from another Macro. The function lets the user invoke another scripted function, contained in another macro library, potentially written in another scripting language. A support enum CATSysLibraryType is used to let the developer describe the kind of library the function to call is contained in. (Example from VBScript) To call an Add function that is defined in a “E:\Macros\Math” directory library, in a file “IntegerMath.catvbs”, one would write:
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Dim Dimargs2(1) args2(1) args2(0) args2(0)==33 args2(1) args2(1)==22 Dim DimaddResult addResult addResult addResult==CATIA.SystemService.ExecuteScript CATIA.SystemService.ExecuteScript( ("E:\Macros\Math", "E:\Macros\Math", catScriptLibraryTypeDirectory, catScriptLibraryTypeDirectory,"IntegerMath.catvbs", "IntegerMath.catvbs","Add", "Add",args2 args2) ) MsgBox MsgBoxaddResult addResult To call an PrintReport() sub that is defined in a “E:\Parts\Part1.CATPart” V5 document library, in a file “Statistics.catvbs”, one would write: Dim Dimargs() args() CATIA.SystemService.ExecuteScript CATIA.SystemService.ExecuteScript"E:\Parts\Part1.CATPart", "E:\Parts\Part1.CATPart",catScriptLibraryTypeDocument, catScriptLibraryTypeDocument, "Statistics.catvbs", "PrintReport", args "Statistics.catvbs", "PrintReport", args
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Execution of a Macro which Require Parameters



Student Notes:



CATIA V5 gives the possibility to add parameters to the CATMain function. When the function is executed, an interactive window pops up which lets the user value the parameters by selecting V5 objects or typing the values directly. Parameters of type string, int, float, boolean and object can be entered. If the user writes the following VBScript macro: Sub SubCATMain(sketch, CATMain(sketch,height) height) Set partDocument1 Set partDocument1==CATIA.ActiveDocument CATIA.ActiveDocument Set Setpart1 part1==partDocument1.Part partDocument1.Part Set SetshapeFactory1 shapeFactory1==part1.ShapeFactory part1.ShapeFactory Set pad1 Set pad1==shapeFactory1.AddNewPad(sketch, shapeFactory1.AddNewPad(sketch,height) height) part1.Update part1.Update End EndSub Sub
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and runs it, the following window pop up automatically to let him/her enter the value of the sketch and height parameters.
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CATIA V5 Automation



Adding a Macro as a command in a Toolbar



Student Notes:



Select the macro you want to add in Tools + Customize + Commands Tab page + Macros: Drag and Drop the macro name to the toolbar you wish :
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To select another icon than the default one, click on Show Properties...
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CATIA V5 Automation



Macros Options Interface



Student Notes:
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The panel of the dialog “Tools + Options + Macros” allows to choose according to the language, the Editor who will be launched to edit a macro, and to specify external typelibs to take into account in the replay of scripts.



With the new interface, all the typelibs V5 of the runtime view are automatically taken into account. This option serves only for declaring typelibs except runtime view (Excel for example).



Copyright DASSAULT SYSTEMES



34



CATIA V5 Automation



Out-Process Programs



Student Notes:
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You will learn methods to create and execute Out-Process programs for CATIA V5 Automation.
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CATIA V5 Automation



Running Out-Process Programs (On Windows only)



Student Notes:



The script is running in another application running in another process, such as: Visual Basic VBA (in Excel or Word) Using WSH (Windows Scripting Host) with VBScript or JavaScript Using HTML with VBScript or JavaScript
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CATIA can be scripted from any other COM Application.
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Running Out-Process from VBA or Visual Basic (1/3)



Student Notes:
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VBA and Visual Basic provide useful tools : For this, you can declare all the typelib files (*.tlb) provided by Dassault Systemes. The typelib files contain the declarations of all the objects, methods and properties of the Exposed objects.
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Running Out-Process from VBA or Visual Basic (2/3)



Student Notes:
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Type definition allows type checking and “early binding”. Helpful completion gives you all the properties and methods of an object and gives you the argument types of a method. Browser Object describes all the exported objects.
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Running Out-Process from VBA or Visual Basic (3/3)



Student Notes:



Here are the statements to launch CATIA V5 from VBA or Visual Basic. If CATIA is already running : [...] [...] Dim DimCATIA CATIAas asObject Object Set CATIA = GetObject(, Set CATIA = GetObject(,“CATIA.Application”) “CATIA.Application”) [...] [...]



First arg. is left blank
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If CATIA is not already running :



[...] [...] Dim Dim CATIA CATIA as as Object Object Set Set CATIA CATIA == CreateObject(“CATIA.Application”) CreateObject(“CATIA.Application”) CATIA.Visible CATIA.Visible == True True This macro starts CATIA [...] [...] If the typelib INFITF.tbl is referenced, we can declare CATIA as INFITF.Application.
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Example: Bolt from Excel (1/3)



1 Start a New Excel Document and activate the toolbars: Forms and Visual Basic.



2 Activate the Design mode.



3
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Create a new Button and click on “New” button to “Assign Macro”.
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Example: Bolt from Excel (2/3)



Student Notes:



1 You go automatically in Visual Basic. Insert the Code from the file “BoltFromExcel.txt”



2
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Close Visual Basic and return to Excel. Click on Button1 CATIA will be launched and a bolt will be created.
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Example: Bolt from Excel (3/3)



Student Notes:



Have a look on the code: This tries to retrieve CATIA and if not successful starts it.



Dim DimCATIA CATIAAs AsObject Object 'Get 'GetCATIA CATIAor orstart startititififnecessary. necessary. On Error Resume Next On Error Resume Next Set SetCATIA CATIA==GetObject(, GetObject(,"CATIA.Application") "CATIA.Application") IfIfErr.Number Err.Number 00Then Then Set SetCATIA CATIA==CreateObject("CATIA.Application") CreateObject("CATIA.Application") CATIA.Visible CATIA.Visible==True True End EndIfIf On OnError ErrorGoTo GoTo00
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Both functions GetObject and CreateObject are provided by VBA (as well as Visual Basic).
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Running Out-Process using the Windows Scripting Host



Student Notes:



WSH enables scripts written in different languages such as VBScript and JavaScript.



You can use a standard Editor to write your application. If your program fails, you will be able to use the Windows Development environment. It is possible to develop an application in Visual Basic, then put the types in comment and run it with WSH.
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To run a VBScript (*.vbs) or JavaScript (*.js) file, you can use cscript or wscript commands. Usually, wscript.exe is already associated with those extensions.
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VBScript under Windows Scripting Host



Student Notes:



You can write a VBScript program in a simple ASCII text file with the extension “.vbs” for Visual Basic Script. Under WSH, GetObject and CreateObject are provided by the object Wscript. The following code launches CATIA V5. On On Error Error Resume Resume Next Next Set CATIA = Wscript.GetObject(,"CATIA.Application") Set CATIA = Wscript.GetObject(,"CATIA.Application") If If Err.Number Err.Number 00 Then Then Set CATIA = Wscript.CreateObject("CATIA.Application") Set CATIA = Wscript.CreateObject("CATIA.Application") CATIA.Visible CATIA.Visible == True True End If End If
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VBScript !
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BoltVBSript.vbs Example



Student Notes:



Have a look on the source code. To run the “BoltVBScript.vbs” example , you can double–click on it. To run the example on a Command prompt Window you can also use :



Copyright DASSAULT SYSTEMES



Cscript CscriptBoltVBScript.vbs BoltVBScript.vbs Or Orwscript wscriptBoltVBScript.vbs BoltVBScript.vbs
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JavaScript under Windows Scripting Host



Student Notes:



In the same way as VBScript, you can write a JavaScript program in a simple ASCII text file with the extension “.js” for JavaScript. Under WSH, GetObject and CreateObject are provided by the object Wscript. The following code launches CATIA V5.



CATIA CATIA==WScript.GetObject(,"CATIA.Application"); WScript.GetObject(,"CATIA.Application"); ifif( (CATIA CATIA== ==null) null){ { CATIA CATIA==WScript.CreateObject("CATIA.Application"); WScript.CreateObject("CATIA.Application"); CATIA.Visible CATIA.Visible==true; true; }}
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Java Script !



Copyright DASSAULT SYSTEMES



46



CATIA V5 Automation



BoltJavaSript.js Example



Student Notes:



Have a look on the source code. To run the “BoltJavaScript.js” example, you can double–click on it. To run the example on a Command prompt Window you can also use :
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Cscript CscriptBoltJavaScript.js BoltJavaScript.js Or Orwscript wscriptBoltJavaScript.js BoltJavaScript.js
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Out-Process in HTML (Windows & Microsoft IE Only)



Student Notes:
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In HTML, you can include VBScript or JavaScript routines. Microsoft explorer provides ActiveXObject (in JavaScript) and CreateObject (in VBScript) functions to Launch Automation Servers. So, it is possible to call CATIA V5 this way. You can access to the Microsoft Development Environment to debug your Application. You can launch the “Microsoft Development Environment from Explorer by : “Script Debugger” “ Open”
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Out-Process in HTML with VBScript



Student Notes:
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Load the “BoltVBScript.html” example in Microsoft Internet Explorer. You will be able to Click on the “Bolt” button to create a Bolt in CATIA V5. You can view the source code by + menus.



Due to security reasons, some warning messages for running the script, may appear depending on the configuration and if the server is local or not.
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Out-Process in HTML with JavaScript



Student Notes:
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Load the “BoltJavaScript.html” example in Microsoft Internet Explorer. You will be able to Click on the “Bolt” button to create a Bolt in CATIA V5. You can view the source code by + menus.
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VBA / VB Programming Basics



Student Notes:
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You will be introduced to the Visual Basic and Visual Basic for Automation programming techniques.
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Programming Generalities (1/5)



Student Notes:
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Sequential Programming The program is read from top to bottom, sometimes with loops and tests. 12 : If A=O then GOTO 67 User interface (windows, buttons, …) has to be « manually » built, with programming instructions Typical of « old » programming languages Fortran, Basic, GWBasic VBScript may be considered as a sequential language
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Programming Generalities (2/5)



Student Notes:
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Event-driven Programming The program execution will depend of events (mouse click on a button, typing characters in a text form…) Graphic interface is drawn using a toolbox. This interface is the program «skeleton» Nowadays programming languages are event-based VBA, Visual Basic, Visual C++ …
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Programming Generalities (3/5)



Student Notes:
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Object Programming In the application, all is Object These Objects have Properties that you can read or set These Objects have Methods which will modify their behavior An example …



Copyright DASSAULT SYSTEMES



54



CATIA V5 Automation



Programming Generalities (4/5)



Student Notes:



An example : Bernard owns a garage in Suresnes … As we have to work with its garage, we need to assign it to a «type», and a «variable name» : Dim myGarage As Garage set myGarage = Bernard.Garage To get its address (Proprerty of myGarage Object), I can get this : myGarage.Address Bernard has a Collection of cars To get one special car : Set myCar = myGarage.Cars.Item(2)
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Set myCar = myGarage.Cars.Item(’Golf_2’)
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Programming Generalities (5/5)



Student Notes:



To select a fuel, I get a Property : myCar.Fuel = ‘Petrol’ If I do not remember its colour : Colour = myCar.Colour To accelerate, I have a method which has the speed I want to reach (the speed is an argument) : myCar.Accelerate (110)
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The same method may return an object or an information (here the fuel consumption) : myConsumption = myCar.Accelerate (110)
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VBA / VB Common Controls



Student Notes:
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You will learn the user-interface related controls of Visual Basic and Visual Basic for Application.
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CATIA V5 Automation Student Notes:



The « userform » Control Icon : Interest : It is your window, on which you are going to insert controls



Useful Properties / Methods frmForm.Caption frmForm.StartUpPosition



to inform the title to control its position
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UserForm_Initialize() is read when project is run (VBA) UserForm_Load() is read when project is run (VB)
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CATIA V5 Automation Student Notes:



The « label » Control Icon : Interest : The text label allows you to display a text that cannot be modified by user



to control the text to control its font to control its dimensions to control its alignment
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Useful Properties / Methods lblText.Caption lblText.Font lblText.Autosize lblText.TextAlign
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The « textbox » Control



Student Notes:



Icon : Interest : The textbox allows user to enter a text
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Useful Properties / Methods txtBox.Text to get the text txtBox.Font to control its font
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The « commandbutton » Control



Student Notes:



Icon : Interest : The command button allows user to run an action by selecting a button
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Useful properties / methods cmdButton.Caption to control the button text
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The « image » Control



Student Notes:



Icon : Interest : The image control allows you to display a bitmap image
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Useful properties / Methods imgImage.Picture to select the image to display imgImage.Autosize to resize it automatically
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The « listbox » Control Icon :
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Interest : The listbox control allows you to display a list, from which an element can be selected



Useful Properties / Methods lstBox.Additem “Text” lstBox.Clear lstBox.RemoveItem (lstBox.ListIndex) lstBox.ListCount lstBox.Text lstBox.List(i)
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to add an item to clear the list to remove an item to get the item count to get the selected item to get item #i
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The «checkbox» and «optionbutton» Controls



Student Notes:



Icons : Interest : The checkbox allows the user to pick an option. The optionbutton allows the user to pick only one among a set of options.



Copyright DASSAULT SYSTEMES



Useful Properties / Methods chkBox.Caption to control the text lstBox.Value to get its value (true/false)
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Managing Data/Variables (1/3)



Student Notes:



Naming variables It must be less than 255 characters Special characters are forbidden : space ‘.’ & ... It must not begin with a number ‘myCar’ and ‘intRadius3’ are ok ‘my Car’ and ‘2Radius’ are not ok Declaring variables with “Dim” is helpful for programming (it allows ‘completion’), and saves memory at running Dim myCar as String Dim myCar$ Dim A1 as Integer
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Dim A1%
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CATIA V5 Automation Student Notes:



Managing Data/Variables (2/3) Main types of Data



Non/Numeric



Range



Decl. Suffix



Boolean



Non-numeric



True or False



Integer



Numeric



-32768 to 32767



%



Long



Numeric



-2 147 483 648 to 2 147 483 648 (integer)



&



Double



Numeric



-1.79769313486232e+308 to -4.94065645841247E-324 for ‘-’ values 4.94065645841247E-324 to 1.79769313486232e+308 for ‘+’ values



#



String



Non-numeric



Variable



$



Variant



both



-
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Type
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Managing Data/Variables (3/3)



Student Notes:



Initializing Variables Variable = expression
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Set variable = expression (you need set if ‘variable’ is an object) Examples A = 150 myCar = “Scenic” A = B + 100 A = A + 100 Set myObject = CATIA.ActiveDocument
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CATIA V5 Automation



Standard VBA/VB window: « msgbox »



Student Notes:



Syntax #1 msgbox message To display a single message (or variable) example : msgbox “This is a message”



Syntax #2 value = msgbox (message,[param.],[Title])
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To ask a question, and get the result example : a1=msgBox("Are you sure?",vbOKCancel+vbCritical,"Question")
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Standard VBA/VB window: « inputbox »



Student Notes:



Syntax Value = Inputbox (message,title,def. val.)
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To ask a question, and get an information (text or value) Example : Width = InputBox("Enter the width :", "Part creation", 200)
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VB Programming Techniques



Student Notes:
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You will learn Visual Basic Programming Techniques which are required for CATIA V5 Automation and Scripting.
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Testing with ‘If … then … else ... End if’



Student Notes:



Syntax #1 If (condition is true) Then ... End If Example If Int_Diam >= Ext_Diam Then msgbox “Wrong values” End If
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Syntax #2 If (condition is true) Then ... Else ... End If
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Testing with ‘Select Case’



Student Notes:



Syntax Select Case variable Case value1 (or expression1) … Case value2 (or expression2) … … End Select Example : Select myResult.Text Case “A” lblResult.Caption = “xxx”
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Case “B” lblResult.Caption = “yyy” End Select
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Loops with ‘For… Next and Do’…Loop



Student Notes:



Syntax For i = x To y [Step z] ... Next [i] Example : For incr = 0 to 10 msgbox “Increment is ” + incr Next
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Syntax Do While (condition is true) ... Loop Example : Do While i 
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