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with a good understanding of the different ways to automate tasks using CATIA
macros and Visual Basic programming. Using hands-on practices, you will use
VB pro-gramming to work with parts, assemblies, drawings, selections,
parameters and formulas, graphic properties, and to exchange data with
Microsoft Excel.

Topics Covered:

« CATIA V5 Object Model

« Creating Part Design and Shape Design features

« Working with Product Structure and Assembly Design

» Scripting Drawing Views, Frames, and Title Blocks

» Deleting, Cutting, Copying, Pasting CATIA objects

 Interactive Selections

« Communication with MS Office

Note on Software Setup

This learning guide assumes a standard installation of the software using the de-

fault preferences during installation. Lectures and practices use the standard soft-
ware templates and default options for the Content Libraries.

© 2020, ASCENT - Center for Technical Knowledge® Vi
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The following images highlight some of the features that can be found in this

guide.

Link to the practice files

Learning Objectives for
the chapter

—
L

1. Type the URL shown below into the address bar of your Intermet browser. The
URL must be typed exactly as shown. If you are using an ASCENT ebook,
you can click on the link to download the file.

/Addressbar
O e e

* File Edit View Favorites Tools Help

2. Press <Enter> to download the .ZIP file that contains the Practice Files.

3. Once the download is complete, unzip the file to a local folder. The unzipped
file contains an .EXE file.

4. Double-click on the EXE file and follow the instructions to automatically install
the Practice Files on the C:\ drive of your computer.

Do not change the location in which the Practice Files folder is installed. Doing
S0 can cause errors when completing the practices in this student guide.

http://www.ASCENTed.com/getfile 2id=xxxxxxxx

Stay Informed! ELsE
Interested in receiving information about upcoming promotional offers, educational g
events, invitations to complimentary webcasts, and discounts? If so, please visit: =

www. ASCENTed.com/updates/

Help us improve our product by completing the following survey: |Of--AD]
. ASCEN Ted.com/feedback P
You can also contact us at: feedback@ASCENTed.com O}

In this chapter you learn how to start the AutoCAD® software, become familiar
with the basic layout of the AutoCAD screen, how to access commands, use your
pointing device, and understand the AutoCAD Cartesian workspace. You also
learn how to open an existing drawing, view a drawing by zooming and panning,
and save your work in the AutoCAD software.

Learning Objectives in this Chapter

+ Launch the Auto basic initial setup of

« Identify the basic layout and features of AutoCAD interface incluing the Ribbon, Drawing
Window, and Application Menu.

« Locate commands and launch them using the Ribbon, shortcut menus, Application Menu,
and Quick Access Toolbar

- Locate points in the AutoCAD Cartesian workspace.

- Open and close existing drawings and navigate to fle locations.

~ Move around a drawing using the mouse, the Z0om and Pan commands, and the
Navigation Bar.

- Save drawings in various formats and set the automatic save options using the Save
commands.

Practice Files

The Practice Files page tells
you how to download and install
the practice files that are
provided with this guide.

Chapters

Each chapter begins with a brief
introduction and a list of the
chapter’s Learning Objectives.

© 2020, ASCENT - Center for Technical Knowledge®
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Getting Started

1.3 Working with Commands

Starting |  The main way to access commands in the AutoCAD software is

o use the Ribbon. Several of the file commands are available in
Commands |  the Quick Access Toolbar or in the Application Menu. Some
commands are available in the Status Bar or through shortcut
menus. There are additional access methods, such as Tool
Palettes. The names of all of the commands can also be typed in
the Command Line. A table is included to help you to identify the
various methods of accessing the commands.

Whei g 6 R ofa Gofmand i atier e Garinard Instructional Content

Line or Dynamic Input, the AutoComplete option automatically
completes the entry when you pause as you type. It also

B e mahed s oo e o Each chapter is splitinto a
You can then scroll through the list and select a command. Series Of Sections Of

1 . instructional content on specific
— I topics. These lectures include
’* the descriptions, step-by-step

You can also click To set specific options for the AutoComplete feature, right-click
on the Command Line, expand Input Settings, and select from

(Customize) to the various options, such as the ability to search for system proced ures 5 ﬂg ures y h | ntS, and
display the Input variables or to set the delay response time, as shown in . . .
L RetoCompite s, | 7O information you need to achieve
' the chapter's Learning

Objectives.

Side notes

Side notes are hints or
additional information for
the current topic.

Figure 1-13
If you need to stop a As you work in the AutoCAD software, the software prompts you
command, press <Esc> for the information that s required to complete each command,
to cancel. You might These prompts are displayed in the drawing window near the
need to press <Esc> cursor and in the Command Line. It is crucial that you read the
more than once. command prompts as you work, as shown in Figure 114,

© 2015, ASCENT - Center for Technical Knowledge® 1-9

Getting Started

Practice 1c Saving a Drawing File
Practice Objectives

Practice Objectives

+ Open and save a drawing

+ Modify the Automatic Saves option. Pra ctices

Estimated time for In this practice you will open a drawing, save it, and modify the
completion: under Automatic saves option, as shown in Figure 1-51.

Sminuog Practices enable you to use the
software to perform a hands-on
review of a topic.

[

Some practices require you to
use prepared practice files,
which can be downloaded from

e the link found on the Practice
Open Building Valley-M.dwg from your class files folder. F | IeS page .

In the Quick Access Toolbar, lick Il save). inthe
Command Line, _QSAVE displays indicating that the
AutoCAD software has performed a quick save.

N

In the Application Menu, click L%%] to open the Options
dialog box.

»

od

In the Open and Save tab, change the time for Automatic
save to 15 minutes.

X © 2020, ASCENT - Center for Technical Knowledge®



Fundamentals

Learning Topics in this Chapter

» Visual Basic Evolution

« VBA

» VBScript and CATScript

+ VB.NET

* In-process and Out-of-process Applications
* Registering CATIA Libraries
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1.1 Visual Basic Evolution

Each incarnation of Visual Basic has had a substantially different
syntax, as shown in Figure 1-1

BASIC == |VES €1C:| s VB.NET

VBScript

Figure 1-1

+ The B.A.S.I.C. (Beginner's All-purpose Symbolic
Instruction Code) is a programming language that was
originally designed in 1963.

» Visual Basic is Microsoft's dialect of BASIC including
controls, events, and IDE. It was very popular in 1980s
and 1990s. CATIA V5 Automation was originally designed
for VBScript, VBA, and VB6.

* VB.NET is a completely reworked version of VB. It
replaces VB6, which Microsoft no longer officially
supports. However, it does not replace VBA or VBScript,
both of which are still supported by Microsoft. Therefore,
VB.NET does not make VBA or VBScript scripts or
macros obsolete.

CATIA
Programming
Platforms

Power

‘ VBScript/CATScript ‘

y

v

Complexity
Figure 1-2

1-2 © 2020, ASCENT - Center for Technical Knowledge®



1.2 VB6

Event-driven
Programming

Platform

Visual Basic 6 (VB6) is an event-driven programming platform

and an associated integrated development environment (IDE) for
building graphical user interfaces (GUI) in the Microsoft
Component Object Model (COM) programming model.

In event-driven programming, the flow of the program is
determined by user actions (i.e., mouse clicks, key presses,
etc.), or messages from other programs, as shown in Figure 1-3.

——

Pr

ivate Sub Command3 Click()

On Error Resums Next

" Gsccing a ZD Lins

Sat x5e]l = CATIA.ActiveDocument.Selection

Set xLinel = xSel.FindObject ("CATIALine2D"™)

If Exrr = 0 Then
Text3 = xLinel.Name=

End If

End Sub

Figure 1-3

© 2020, ASCENT - Center for Technical Knowledge®
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In contrast, in sequential programming the flow of the program is
determined by the programmer using conditional statements
(If...Else If ...Else, etc.), as shown in Figure 1-4.

Sub CAIDTw Create()
'MsgBox “Creaving FIBs...”

‘mm= Init Drawing-scope public variables
0o Error Resume Next

FIBIA InitDocument

1f Err.Mumber <> 0 Then Exit Sub

On Error Goto O

'--- Set Drawing parameters
FIBIA SetDrwParams

Dim DrwSheetCur As DrawingSheet
St DrwinestCur = poDrwlhests. fotiveshest ' mRmorize last active sheeo
‘=== Loop over all sheets
For piSheet = 1 To poSheet
"MagBex "Creating FTE: Sheer ™ § piSheet & " of " & poSheet
Set poDewSheser = pobrwShests, Item(piSheet)
polrwShest. Rerivare
FIBIA CreatsShest

Hext

DrwSheetCur.Activate * return to the last active sheet

End 3ub

Figure 1-4

IDE (|nteg rated IDE (Integrated Development Environment) is a type of computer
software that assists computer programmers in developing
Development applications. It includes a source code editor, compiler or
i interpreter, build-automation tools, debugger, and objec
browser, as shown in Figure 1-5.

(Bl [3r Yew Prowect Fomat Detug fon Query Duorem [och Adddn pindow el

H-a-DFE @8 ] | HNEFRWRE DT 0 £ 430« 2420

g [ rtsekiiens feemiitede) Om &

) == A o

-
A& Cn ETTor REsune Hext Y Fermi (Form 1 6]

F o

ERiTRES ML Sy : | eritty an cpect.
* = frem wPEL E3 WPE #
Emmcdats = m

Figure 1-5
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GUI (Graphical
User Interface)

COM
(Component
Object Model)

Object A 3
Written in C++

GUI (Graphical User Interface) is a type of user interface that
enables you to interact with the computer using graphical
elements (i.e., toolbars, icons, visual indicators, texts, labels,
etc.), which represent the available information and actions. The
actions are usually performed through direct manipulation of the
graphical elements.CATIA software is GUIl-enabled, as shown in
Figure 1-6.

0%
Start e Edt  Wew [nsert  Tools  Window Help
| [=]fwe= SI[—=I[—Z][% ZI[EFe~ st
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o
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Select an object or | AIAI

Figure 1-6

COM (Component Object Model), shown in Figure 1-7, is a
Microsoft technology designed to enable communication
between software components written in any programming
language. The term COM is often used as an umbrella term that
encompasses OLE, Automation, ActiveX, COM+, and DCOM
technologies.

Ik
< Can talk! > Object B
Written in Java

Figure 1-7

The essence of COM is a language-neutral way of implementing
software components. COM standard permits the reuse of
components with no knowledge of their internal implementation
because it forces software programmers to provide standard
binary interfaces that are separate from the implementation.
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CATIA V5 is COM-enabled software. Codes for COM objects or
components are stored in DLL libraries and registered in the
Windows registry. Therefore, they can be called, initiated, or
created at any time.

A software component can work as either a client, or a server.
For example, if object A calls object B, object A is then the client
and object B is the server (the one that provides services to the
client). The client does not have to know the functions or
methods (i.e., interface) that the server contains in advance.
COM provides for a way to discover the server’s interface when
the program executes. This is called /ate binding. If the client is
made aware of the server's interface before the program begins
executing, this is called early binding.

1-6
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1.3 VBA

The VB6 environment can be hosted in another application, such
as Excel, Word, CATIA, etc. and is event-driven and
GUIl-oriented. It has full IDE (i.e., it contains an editor, debugger,
type checker, object browser, etc.) as shown in Figure 1-8.
However, it cannot run without the host application running. The
source code can only be interpreted (i.e., executed line-by-line),
and might be slower than a compiled VB application.
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= M FileSystemExperin—=]
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Properiies - FolderTreeT ok Conac scrHacroTitle = "FileTresToExcel”

[FolderTreeT. Modie =

I ’ | Dim poExcelSheet As Excel.Workaheet

mFmrﬁTﬂm Dim piSlobCount As Integer ' Row counter

Dim poFilaSy= As Scripting.FileSyscemObiect

"$Conat LOG = True

¥If LOG Then
Dim pologStzeam As Scripting.TextStream
$End If t

Sub CATHMaism|)

'===4Enter zroot folder stzing
Dim scrRoocFolder s String

. scrRootfolder = InputBox("Enter Folder to acart from®, ADPUT

Figure 1-8
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1.4 VBScript and CATScript

VBScript is a subset of full VB syntax (some programming
features are omitted). It is designed to run in Web applications
(i.e., Internet Explorer, etc.) and is an extremely simple and
limited tool. It does not contain IDE, debugging etc., and regular
text editors are used for coding. It is non-GUI-oriented and only a
couple of very simple interactive dialog boxes are available. It is
non-event-driven and its code represents a flow with a sequence
of actions that is determined by the programmer, as shown in
Figure 1-9.
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Figure 1-9

CATScript is a portable version of VBScript. CATScript macros
can run on Unix.

1-8
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1.5 VB.NET

VB.NET is the latest incarnation of the popular Microsoft
programming environment. It is also event-driven, has an
integrated development environment (IDE), and is used for
building graphical user interfaces (GUI). However, it is not based
on COM (although it can call COM objects) and the syntax is
quite different from VB6.

The following difficulties are normally encountered when
switching from VB6 to VB.NET:

*  New syntax
 New IDE

* New GUI controls
* New InstallShield

When using VB.NET for CATIA automation, CATIA V5 is still a
COM application. There is no change to how CATIA objects are
called and used.
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In-process
Applications

Out-of-process
Applications

1.6 In-process and
Out-of-process Applications

There are two ways in which a VB application or macro can
communicate with CATIA: as an in-process or an out-of-process
application.

The VB application runs within the CATIA process in the
computer memory. No inter-process communication is involved.
CATIA freezes while the VB application is running. The VB
application's allocation memory is wiped out after each run.
Therefore, passing data between two subsequent runs is not
possible.

+ Use the Tools>Macros interface (VBScript, CATScript, or
VBA).

The VB application runs in its own process in the computer
memory. It communicates with CATIA using inter-process
messaging. CATIA is fully active while the VB application is
running. For example, these applications could be VB.NET or C#
programs, VBA macros in Excel, Word, etc., or Windows
Explorer (i.e., embedded VBScript or Java scripts).
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1.7 Registering CATIA Libraries

CATIA libraries are automatically registered in the Windows
registry when CATIA is installed. The registration enables you to
double-click on a CATPart or CATProduct to automatically start
CATIA. A VB application or macro can also locate and
communicate with CATIA objects.

Since CATIA libraries might change from release to release, a
VB application that is developed or compiled with one CATIA
release might or might not run correctly with another CATIA
release. For example, a VB application developed for V5R21
might not work correctly with V5-6R2012, etc. Therefore, it is
recommended that you have the correct CATIA release
registered before the VB application is used.

If several CATIA releases are installed on a computer, registering
a specific release can be done by executing the following
command from the Command Prompt:

<catia_executable> /regserver -env <catia_envir_file>
-direnv <catia_envir_directory>

For example, the following command registers CATIA
V5-6R2018 libraries on a Windows 10 64-bit system:

"C:\Program Files\Dassault Systemes\B28\win_b64\code\
bin\CNEXT.exe" /regserver -env CATIA.V5-6R2018.B28
-direnv "C:\ProgramData\DassaultSystemes\CATEnv"

© 2020, ASCENT - Center for Technical Knowledge® 1-11
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