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Preface

CATIA - KNOWLEDGE ADVISOR is a CATIA product which allows users to embed knowledge within design and
leverage it to assist in engineering decisions, in order to reduce errors or automate design, for maximum
productivity.

Users can embed knowledge in design such as formulas, rules and checks and leverage it when required at any
time. Knowledge is then taken into account and acts according to its definition. Its meaning is also accessible:
For example a check intent can highlight the parameters involved in a verification, it is easy and immediate to
understand in what way a standard has been violated.

In short, Knowledge Advisor enables users to:

. Capture corporate engineering knowledge as embedded specifications allowing complete consistency.
. Easily define and share know-how among all users.

. Automate product definition.

. Ensure compliance with corporate standard.

. Increase productivity.

. Increase Knowledge management for sharing and understanding intents.

. Build Knowledge components management for customization and reuse.

. Allow early attention to final design specifications preventing costly redesigns.

. Guide and assist users through their design tasks.

Using this Guide
Conventions
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Using this Guide

This User's Guide is intended to help users become quickly familiar and efficient with the CATIA Version 5
Knowledge Advisor. Before reading it, users should be familiar with the basic CATIA Version 5 concepts, such as
the document windows, standard toolbars and menus.

To get the most out of this guide, it is highly recommended to start reading and performing the tasks described
in the step-by-step tutorial, known as the Getting Started section and reading the Workbench Description to find
his way around the Knowledge Advisor Workbench.

This User's Guide is organized into the following sections:

. Preface: A short introduction to the product.
What's new: A presentation of the new product functions.

. Getting Started: A step-by-step tutorial.

. Basic Tasks: A presentation of the most common tasks.

. Advanced Tasks: A presentation of more advanced product functions.
Workbench Description: A presentation of the user interface.

. Use Cases: Use samples.

. Glossary: A list of terms specific to Knowledge Advisor.
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What's New?

This table identifies what new or improved capabilities have been documented in the Version 5 Release 12 of
Knowledge Advisor User's Guide.

Enhanced Functionalities

Loop Feature
The Loop edition window was enhanced.
Creating a Loop
This task explains how to create a loop using the enhanced loop edition window.

New Functionality

Creating a PowerCopy containing a Loop
This task explains how to create a powercopy containing a loop and how to instantiate it into another
document.
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Getting Started

Before getting into the details for using CATIA - Knowledge Advisor Version 5, this section provides a step-by-
step scenario demonstrating how to use Knowledge Advisor key functionalities. You should be familiar with the
basic commands common to all workbenches. These are described in the Infrastructure User's Guide.

When working in a Japanese environment, remember to check the Surrounded by the Symbol*
= option (Tools-=>0Options->General->Parameters and Measure->Knowledge tab).

Using Parameters
Using Formulas
Using Rules
Using Checks
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Using Parameters

This task explains how to use parameters. For a fuller outline of the parameters-related tasks, see the Knowledgeware
Infrastructure - Tips and Techniques - Summary dedicated to the knowledgeware infrastructure capabilities.

3
/

|
<

Check the settings below:

ki

Knowledge | Iniks | Language .
From the Tools menu, select Options-=>General-=Parameters and Measure.

Parameter Tree View ——————
= . In the Knowledge tab, check the With Value and With Formula check boxes,
B I wWikh value and click OK.

I3 with Farmula
When working in a Japanese environment, check the Surrounded by the

i symbol® check box under Parameter names.

Parameter names

I4 iSurrounded by the symbol *

Specification tree————

B External Beferences . From the Tools menu, select Tools-=>Options...->Infrastructure->Part

Infrastructure.
] Constraints _ _ ) _
. Check at least the Relations and Parameters boxes in the Display tab, and click

[0 Parameters OK.

odies under operations =" It is recommended to check all the options located below the Specification tree

3B
5

& Sketches settings.
L] 1. Open the KwrStartDocument.CATPart document.

If you expand the Parameters node in the
o ) ) tDocument
specification tree, the Material parameter is the

y plane

only one displayed.
At this stage of the scenario, don't pay any

attention to this default parameter.

f The Relations node can't be
expanded as there is no default

relation in a CATIA document.

2. Click the L icon. The Formulas dialog box is displayed.
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Formulas: KwrStartDocument ﬂil

[ Incremental Import, .. I

Filter On KwrStartDocurment
Filter Mame

Filker Tyvpe : |4l j

Double click on a parameter ko edit it

Farameter Faormula -
PartBodyiSkebch, 1 Ackiviey -
PartBodyiSketch, 1 absolubed:xs) Sckivity krue
PartBodyiSketch, 1 Radius, 13 Activity krue =
73 P T i iz | ’
Edit name or walue of the current parameter
[PartBodylSketch, LActivity [true =l

Mew Parameter of bype lReaI j iith ISingIe Walue j add Forrula I
Delete Parameter I Delete Formula I

@ Apply l w8 Cancel I

3. In the New Parameter of type scrolling list, select the Length type, then click the New Parameter of type button.

4. In the Edit name or value of the current parameter field, replace the Length.1 string with PadLength, and click Apply.
A new parameter is added to the document parameter list both in the Formulas dialog box and in the specification tree.

You have just created a user parameter.

5. Click OK in the Formulas dialog box to terminate the dialog. Keep your document open and proceed to the next task.
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Using Formulas

i This task explains how a parameter can be constrained by a formula.
L) See the Knowledgeware Infrastructure - Tips and Techniques - Summary dedicated to the

infrastructure knowledgeware capabilities for more information on formulas.

1. Click the ¢ icon. The Formulas dialog box is displayed.

2. In the parameter list, select the PartBody\Sketch.1\Radius.1\Radius item, then click Add

Formula. The Formula editor displays.

Formula Editor : PartBody' Sketch.1% Radius.1'Radius : el A

[l Incremental il

| PartBodyhSketch, 1Y Radius, 1YR.adius =

Dickionar Members af Parameters Members af all

PartBiodyt Sketch, 1 Ackivity i’
Design Table Renamed paramekters PartBodyisketch, 11absolubedxis)Activity
Operakars Boolean PartBodyiSketch, 1Y Radius, 1 0ckiviky
Paoint Conskructors Length PartBodyhsketch, 1R adius, 1R adios
Lat angle PartBodyiPad, 1iFirstLimit\Length
Line Construckors Skring PartBodyhPad. 1Y SecondLimitiLength o=
Circle Construckors Plane PartRndyviHAle 15 ArFiveibse
Skring =1 |s0iid hd| K | _"|—I

@ CK I -ﬂCanceII

f The icon located on the right is simply a rubber you can use to erase the formula.

3. Enter the 2 * PartBody\Hole.1\Diameter relation.

|F'artE odySketch. 148 adivs. 148 adiusz =
IE * PartBody\Hole. 14 Diameted

4. Click OK in the Formula Editor once you have typed your relation. The Formula.1 relation is
added to the specification tree.

In the parameter list of the dialog box, a formula is now associated with the pad radius.

5. In the parameter list, select the PadLength item, click Add Formula to create the formula
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below:
PadLength = PartBody\Pad.1\FirstLimit\Length + PartBody\Pad.1\SecondLimit\Length

In the parameter list, the Formula.2 relation is now associated with the PadLength user
parameter. In the specification tree, PadLength is also displayed with the value resulting from

Formula.2.

6. Click OK twice in the Formulas dialog box to terminate this task. Keep your document open and
proceed to the next task. This is now what you should see in the specification tree under

"Relations":

e .
= Relations

fci Formula.1: PartB oy Sketch.145R adius. 1\Radicz=PartBody \Hole. 1\Diameter * 2
fixi Forrmula. 2; Padlength=PartBodytPad. WFirstLimithLéngth + PartBodyPad. 145 econdLimitsLength
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Using Rules

ol This task introduces the Knowledge Advisor rules.
T-.T.F Unlike the parameter and formula capabilities which are available to all CATIA users, the rule

and check capabilities require the Knowledge Advisor product.

For more information about Rules, see Working with the Rule Feature.
I To know more about the Rule Editor, see Using the Rule Editor.

[ 1. Select the KwrStartDocument item in the specification tree

2. Access the Knowledge Advisor workbench from the Start-=Knowledgeware menu.

3. Click the el rule icon. The following dialog box is displayed:

Rule Editor ]|

Marne of Hule :

|F| ule. 1

Description :

|F| ule created by CRE 01./416/01
Deztination :

| KaarStantD ocument R elations. T

- EanceIJ Help _]

The dialog box fields display default values that can be modified:

a - The rule name: Rule.i. The first rule created in a document is Rule.1 by default.
This name is the one displayed in the specification tree unless you modify the default

name at creation.
b - The user and the date of creation.

c - The destination, i.e. the feature you are going to add the rule to. By default, in this
scenario, the destination is the Relations feature (the Relations node in the specification

tree). But a rule could be added to another feature, then only apply to this feature.

4. Replace the Rule.1 string with Cylinder_Rule, if need be modify the comments but don't

modify the destination. Click OK. The Rule Editor is displayed (see below).
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Rule Editor : Hule.1 Achtive

; DlnErEmE.ntal ............................................. i {? ;

|Rule created by CRE 04/17/07%¢

5. Type the code below into the edition box or copy/paste it from your browser to the

edition box.

Users working in a Japanese environment should use the script below:
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~“PadLength ™, PartBody\Hole.1\Diameter )
¥

else

{
~PartBody\Hole.1\Activity = = false

Message("PadLength is: # | Internal Diameter is: #",
~“PadLength ™, PartBody\Hole.1\Diameter ")

by

6. Click Apply. An information window displays the PadLength and Pad internal diameter
values. Click OK in the Information window. The Cylinder_Rule relation is added to the

specification tree.

7. Click OK to terminate this part of the dialog. Keep your document open and proceed to

the next task.
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Using Checks

o This task explains how to create a check and what happens when you add a check to a document.
g The Knowledge Advisor product is required for this task.

See the Rule and Check Tasks for more information on check-related tasks.

C o
1. Click the

2. Replace the Check.1 default name with Cylinder_Check, then click OK. The Check Editor

icon. The first "Check Editor" dialog box is displayed.

box is displayed. It is similar to the Rule Editor. The Incremental box must be unckecked.

Check Editor : Check.1 Inactive

[ ] Incremental P |

Type of Check : |Information =] Message: [Check.Tis not valid
HCheck, created by CRE 04/171./07 %

Members of Parameters Members of All

Renamed parameters ﬂ FartBodyhSketch. 1hA acﬂ
K.eywords Boolean | [PartBodysSketch.1NRac
I:II:lE-'ratl:lrﬂ LE-'rIgth | Y Y S L W e LY Y Y B
Print Constiachars ll Annle ll ﬂ'_l ﬂ_

@ Apply J - Eann:eIJ

3. Select the Information item in the Type of Check list.

4. Enter a string in the message field (for example: Pad too short). This message is to be

displayed whenever the statement specified by the check is not fulfilled.
5. Enter the following statement into the edition box: PadLength = 20mm

6. Click OK to confirm the check creation. The Cylinder_Check relation is added to the
specification tree. A green icon in the specification tree means that the check is fulfilled. No

message is displayed.
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7. Change the Pad limits so that PadLength <= 20mm. The Cylinder_Rule relation is re-applied.
An information window displays the new PadLength and Pad internal diameter values. Then,
you are warned by another window ("Pad too short") that the check is no longer valid. The

check icon in the specification tree turns to red.
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Basic Tasks

. Refer to the Quick Reference of Tasks for a comprehensive list of interactions to be carried out on
rules and checks. See also the Tips and Tricks section.

The table below lists the information you will find in this section

Working with Parameters . Introducing Parameters

. Creating a Parameter

. Copy/Pasting Parameters

. Specifying a Parameter Value as a Measure

. Importing Parameters

. Specifying the Material Parameter

. Creating Points, Lines... as Parameters

. Activating and Deactivating a Component

. Using Relations based on Publications at the Product Level
. Creating an Associative Link between Measures and Parameters
. Publishing Parameters

. Adding a Parameter to a Feature

. Adding a Parameter to an Edge

. Creating Sets of Parameters

. Parameters: Useful Tips

Working with Formulas . Introducing Formulas

. Getting Familiar With the f(x) Dialog Box
. Using the Dictionary

. Creating a Formula

. Specifying a Measure in a Formula

. Referring to External Parameters in a Formula
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Working with the Rule
Feature

Creating a Rule

Using the Rule Editor

Instantiating Relations from a Catalog
Using Rules and Checks in a Power Copy
Creating Sets of Relations

Updating Relations Using Measures

Using the Dictionary

Working with the Check
Feature

Creating a Check

Using the Check Editor

Performing a Global Analysis of Checks
Customizing Check Reports

Using the Check Analysis Tool

Using Rules and Checks in a Power Copy
Creating Sets of Relations

Updating Relations using Measures

Using the Dictionary

Using the Knowledgeware
Language

Writing Formulas, Rules & Checks
Constants

Comments

Temporary Variables

Units

Operators

Object Methods
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Working with Parameters

Introducing Parameters
Creating a Parameter
Copy/Pasting Parameters
Specifying a Parameter Value as a Measure
Importing Parameters
Specifying the Material Parameter
Creating Points, Lines... as Parameters
Applying Ranges to Parameters by Using a Rule
Using Relations based on Publications at the Product Level
Creating an Associative Link between Measures and Parameters
Publishing Parameters
Getting Familiar with the Parameters Explorer
Adding a Parameter to a Feature
Adding a Parameter to an Edge
Creating Sets of Parameters
Parameters: Useful Tips
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Introducing Parameters

When you create a part like the hollow cylinder of our "Getting Started" example, you often start by creating a
sketch, then you create a pad by extruding the initial sketch, then you add other features to the created pad.
The final document is made up of features which define the intrinsic properties of the document. Removing one
of these features results in a modification of the document. These features are called parameters. Parameters
play a prominent role in knowledgeware applications. They are features that can be constrained by relations and
they can also be used as the arguments of a relation.

In addition to these parameters, CATIA allows you to create user parameters. These user parameters are
extra pieces of information added to a document.

User parameters are very handy in knowledgeware applications:

. They can be used to add specific information to a document
. They can be defined or constrained by relations

. They can be used as the arguments of a relation.
Parameters are created clicking one of the following icons:

f("‘] The parameters are created using the Formulas Editor. To know more about this editor, see Getting
Familiar With the f(x) Dialog Box.

= The parameters are created using the Parameters Explorer Editor. To know more about this editor, see
Getting Familiar with the Parameters Explorer.

The created parameters only apply to edges, faces and vertex. The editor is similar to the Parameters
] Explorer editor.

Eill The Set of Parameters enables the user to gather user parameters below a set.

A given relation may take as its arguments both types of parameters (intrinsic and user).

For the parameters to display in the specification tree, check the settings below:

. From the Tools menu, select Options->General-=Parameters and
Measure.

. In the Knowledge tab, check the With Value and With Formula
check boxes, and click OK if you want the parameters to display
their values and associated formulas (if any.)
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Knowledge

IJniks I Language ¥ When working in a Japanese environment, check the
! Surrounded by the symbol' check box under Parameter names.

Parameter Tree Yiew

E]E o4 Wikh value

o Wyith Formula

Parameter names

4 Surrounded by the symbol ©

Specification ree . From the Tools menu, select Tools->Options...->Infrastructure-
>Part Infrastructure

d Esternal Beferences
[ | Constraints :

d Parameters

Check at least the Relations and Parameters boxes in the Display
tab, and click OK.

4 iRelations |

4 Bodiesz under operations
Sketches

L
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Creating a Parameter

I . . . . .
{T} This task explains how to create a Time type parameter and assign a value to it.

. Open the KwrStartDocument.CATPart document.

2. Click the ¢ icon. The f(x) dialog box is displayed.

3. Select the Time item with Single Value in the New Parameter of type list, then click
New Parameter of type. The new parameter appears in the Edit name or value of the

current parameter field.

4. Replace the Time.1l name with Machining_Time and assign the 1000s value to this
parameter. Then click Apply. The Machining_Time parameter is added to the

specification tree. The dialog box is modified as follows:

| Parameter | MWalue

PatBodyHale. 14 ThreadingDepth - Z0mm
FartBody Hole. T stk true
techanical_Propertys\olume O3
techanical_Property' ass Ok
techanizal_Property\\wetirea Omn

b aterial M one

b achining_Time 1000z

Edit name, walue or formula

|Machining_Time 11 000z =

| MNew Parameter of type H Time :_i With iSingIe Yalue _‘:_i

5. Click OK when done to close the dialog box.
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f . You can add properties to a .CATPart or a .CATProduct document by using the
Properties command from the contextual menu. You just have to click the Define
other properties... button in the Product tab then click New parameter of type. The
dialog is similar to the f(x) dialog. See the Product Structure User's Guide for more
information. The properties you define that way are also displayed in the parameter
list of the f(x) dialog box.

. You can specify that a parameter is constant by using the Properties command from
the contextual menu. This command also enables you to hide a parameter.
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Copy/Pasting Parameters

The Tools-=0Options->General-=Parameters and Measure check boxes allow you to:

Paste a parameter without the formula which defines it.

For example:

Holeplus= 15 = Diameter + 10 will be pasted as Real .i = 15
(if the With Value box is checked)

Paste a parameter as well as the formula which defines it, but only if the parameters referred to in
the formula are also selected in the copy.
For example:

Holeplus= 15 = Diameter + 10 will be pasted as Real .1 = 15 if the Diameter parameter does not
belong to the items selected for the copy
but HolePlus will be pasted as Real.i = 15 = Real.j + 10 if Diameter is selected in the copy (use

multi-selection).

Paste a parameter as well as the formula.
Holeplus= 15 = Diameter + 10 will be pasted as Real.i = Diameter + 10

When copying parameters sets containing hidden parameters, these parameters are automatically
pasted when pasting the parameters sets and appear as hidden parameters.
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Specifying the Material Parameter

ey Whatever your document, the Material parameter is always displayed in the specification tree. By
[ default, its value is set to None. The Mechanical_Property features are calculated from the Material
value. Specify a material to set the values of the Mechanical_Property features.

[ 1. Open the KwrStartDocument.CATPart document.
The Material parameter is displayed by default == Farameters
in the specification tree. Its value is set to E]E baterial=Mone

None.

2. Double-click the Material feature in the specification tree to edit the parameter. The dialog

box below is displayed.

Edit Parameter EE2

[Maone

w Ok l ﬂEanceI!

3. Click OK and select the root feature in the specification tree.

<+
4. Click the = icon in the standard toolbar to display the available material library. Select
the Metal-=I1ron material.

5. Click Apply Material and OK.

This is what you should see now in the specification tree. The Farameters
Iron feature is added to the specification tree and a new [E katenal=lran
material is added under the Parameters node. E‘E baterial=Mone

-

Fe = o
«: Belations

-%F ParBod

lran
Remember: To display parameter values, check

Tools-=0ptions->General->Knowledge->Parameters and Measure->With value.

6. Keep your document open and proceed to the next task.
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Valuating the Mechanical Property Parameters

Once the Material value has been specified, the Mechanical _Property parameters are automatically
updated when the Properties option is selected in the contextual menu.

1. Select the root item in the specification tree and open the Properties dialog box from the

contextual menu.

2. Select the Mass tab. The document mechanical properties have been updated from the

value assigned to the Material parameter.

3. Click OK to go back to your document.
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Specifying a Parameter Value as a Measure

This scenario shows how to assign a value to a parameter deducing it from a graphic selection. In this scenario, the user
deduces the value assigned to the Thickness parameter by selecting 2 circular edges.

)

fl
)

A common way to assign a value to a parameter is to use the Edit name or value of the current parameter field of the
" Formulas dialog box. But there is another way to proceed. The value you assign to a parameter can be deduced from a
graphic selection.

[ 1. In Tools->Options->General->Parameters and Measure, check the Load extended language libraries box

of the Language tab.

2. Open the KwrStartDocument.CATPart document.

3. Click the ) icon. The f(x) dialog box is displayed.

4. Select the Length item with Single Value in the New Parameter of type list, then click New Parameter of
type.

The new parameter appears in Edit name or value of the current parameter.

5. Replace the Length.1 name with Thickness, then right-click in the value field of Edit name or value of the
current parameter.
Formulas: KwrStartDocument :_ 2 x|

L] Incremental Imnpart,.. I

Filter ©n Kwr3kartDocument

Filter Manme
Filker Type : |4l j
Double click on a parameter to edit it
Parameter | Yalue | Formula | Ackive ﬂ
FwrstarkDocument!,_DescriptionRef
FamrstarkDocumentt,_Definition
Thickness reirm j
Edit name or value of the current parameter
| Thickness I O L
add tolerance. ..
Mews Parameter of bype ILength j wWith ISingIe Yalue ﬂ Zhange step k

Measure Between, ..
Delete Parameter I

Measure Ikem. ..

@ 0K l @ Aapp Add Multiple Walues. ..

add Range. ..
Edit Camment. ..
Lok,

Hide

6. Select the Measure Between... command from the contextual menu. The Measure Between dialog box is
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displayed. Select Edge only as Selection 1 mode and Edge only as Selection 2 mode.

7. In the document geometry area, select successively one of the inner circular edge of the part, then the outer

circular edge located on the same face. The 17.5 mm value is displayed in the Measure Between dialog box.

Measure Between ilil

— Drefinition
= =lElal |

Selection 1 mode: | Any geometry

Selection 2 mode: | Ay geometry

[] other axis ¢ |ro selection

Calculation ml:nde:IExal:l: else approximate j

—FResulks

Zalculation mode:  Exact
Selection 1: Curve on Haole, 1., EwrSkartDocument

Selection 2 an:l. 1., KweStartDocument

Minirnurn diskance:
Creake geomekry I Cuskornize, .. I
@ oK I & Cancel l

angle:

L Irvert walue

8. Click OK when done in the Measure Between dialog box. The 17.5 mm value is displays in the Formulas dialog box.

9. Click OK to close the Formulas dialog box.

The parameter displays below the Measure node in the specification tree and below the
Parameters node.

S
Il Parameters

E- Material=Mone
To edit this parameter, proceed as follows: ~ i Length. 1=17.5mm
I e ] .
S e . . . Felations
Double-click it in the specification tree. The Edit Parameters dialog box displays.

7 E PartBody

2
. Click the icon located next to the value field. The Measure between dialog box e

displays.

. Edit the parameter and click OK when done.



file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyugparameters0000.htm

Knowledge Advisor Version 5 Release 12 Page 31

Importing Parameters

vy This scenario shows how to import parameters from an excel or a .txt file into a CATPart
bl document.
H . Parameters and parameter values can be imported from a text file or from an Excel file
(Windows).
. If imported parameters already exist in the document, the import process automatically
updates the document.
Please find below the formatting rules the external file should comply with:
—
. Column 1
Parameter names
. Column 2
Parameter values. Multiple values are allowed. Values should then be separated by a ";". The
imported value is the one delimited by the "<" and ">" tags. Use the Tab key to skip from one
column to the other in a tabulated text file.
. Column 3
Formula. If no formula is specified, the third column should be left empty. In a tabulated text
file, just press the Tab key twice from column 2 to leave column 3 empty.
. Column 4
Optional comment.
[ 1. Open the KwrStartDocument.CATPart document.

feo

2. Click the icon. The f(x) dialog box is displayed.

3. Click Import.... A file selection dialog box is displayed.

4. Select the ExCompanyFile0.xls file (Windows only) or the TxCompanyFileO.txt file, then
click Open.
The list of parameters to be imported into the KwrStartDocument.CATPart document is

displayed.
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Import Result 7| x|
Creaked parameters
Marmne Yalug | Formula | Corment
Farce oam
Area ams
Pressure  OM_m2 Mazximum pressure allowed

& Cancel I

5. Click OK to import the parameters from the input file into the KwrStartDocument.CATPart

document.

The imported parameters are now displayed in the parameter list of the f(x) dialog box

and in the specification tree.

Pararmeter | W alue | Formula :I
‘Mechanical Propertyiwetires’ Om2

t aterial MNone

Force AN

Area B2

Preszure 10M_m2 = Forcelbrea

1| | b

6. Click OK to terminate the dialog.
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Creating Points, Lines... as Parameters

ol The scenario below explains how to determine the position of the inertia axis of a pad. To do
g so, start from a pad, then:

feo

1. Create a line by using either method (‘datum’ or )
2. Use the inertiaAxis line constructor to specify that this line is to be the inertia axis of the
pad.

3. Retrieve the coordinate of the point located at the intersection of the inertia axis and
the pad extrusion plane.

To create elements such as Points, Lines, Curves, Surfaces, Planes or Circles and use them in
knowledgeware relations, you can:

. Create these elements as 'lIsolate’ elements in the Generative Shape Design workbench.
'Isolate’ elements also called Datum are elements that have no link to the other entities
that were used to create them. For information on ‘Datum’ type elements, see the

Generative Shape Design User's Guide.

. Create these elements by using the f(x) capabilities and select the right type of element in

the New parameter of type list.

E— 1. Access the Part Design workbench, create any sketch in the yz plane, then extrude this

sketch to create a pad. If need be, refer to the Part Design User's Guide.
2. Create a line intended to be used as an inertia axis afterwards.

3. To do so, click the Formulas icon , select the Line item in New Parameter of type, then

click New Parameter of type.

4. Click the Formulas icon. In the parameter list, select the line you have just created

(Open_body.1\Line.1).

5. Click Add Formula and add the formula below in the editor:
Open_body.1\Line.1 = inertiaAxis(3,PartBody)
The inertiaAxis function is accessible through the Line constructors. The axis number 3

is the one which is in the extrusion direction (normal to yz). Click OK in the Formulas
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dialog box. The inertia axis is displayed in the geometry area.

6. Back to ¢ . Create three length type parameters: X, Y and Z.

7. Retrieve the coordinates of the point located at the intersection of the inertia axis and
the 'yz plane'. To do so, create the formulas below:
X=intersect(Open_body.1\Line.1, 'yz plane").coord(1)
Y=intersect(Open_body.1\Line.1, 'yz plane").coord(2)
Z=intersect(Open_body.1\Line.1, 'yz plane").coord(3)
You get the intersect function from the Wireframe constructors and the point.coord

method from the Measures item of the dictionary.

8. Check the value displayed in the specification tree as well as in the Formulas dialog box.

The KwoGettingStarted.CATPart document used as a sample for the Product Engineering

Optimizer User's Guide illustrates this scenario.
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Applying Ranges to Parameters by Using a Rule

ol This task explains how to apply ranges to parameters by using a rule.
_..._
|

1. Open the KwrRangesParameters.CATPart.

feo

2. Click the icon and select Real in the scrolling list to create two parameters of Real type: Real.1 and
Real.2.

3. Select Real.1 and right-click the field next to the Edit name or value of the current parameter box.
4. Select Add Range ... The Range of Real.1 dialog box opens.

5. Specify the Minimum and the Maximum bounds (-5 and 5 for example), and click OK twice.

6. Access the Knowledge Advisor workbench and click the Rule icon ('). The Rule editor opens.

7. Enter the following rule: Real.2 =Real.1
.InferiorRange and click OK: Real.2 value changes & v nlane

to -5. & 7 plane

& v plane

A

etch
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8. Double-click the rule under the Relations node and
replace the existing script with Real.2 =Real.1
.SuperiorRange and click OK: Real.2 value changes

to 5.

E Real1=0
Feal.2=h

F

Felations

=
|
&

-3F PanBody
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Activating and Deactivating a Component

This task explains how to activate and deactivate a component.

In the scenario described below, the CATProduct file contains two CATPart files that you will activate and deactivate
alternatively after creating user parameters and a rule based on these parameters.

Parameters driven by rules are designed to enable the user to control components activities at assembly level.

1. Open the KwrSyringe.CATProduct file and save the following files in the same directory
(SyringePiston.CATPart, HollowSyringePiston.CATPart, and SyringeContainer.CATPart): This file contains a

syringe made up of three different parts: A barrel, and two different plungers.

2. Create a multiple value parameters of string type. To do so, proceed as follows:

fea

. Click the icon. The Formulas Editor opens.

. Select String in the scrolling list with Multiple Values. Click the New Parameter of type button. The Value
List dialog box opens.

. Enter two different values, Hollow and Full, and click OK.

. Edit the name of the new parameter (SyringeType in this scenario) in the Edit Name or value of the current
parameter and click OK. The new parameter is displayed under the Parameters node of the Specification
tree.

3. Access the Knowledge Advisor workbench and click the Rule icon to create a rule. The script of this rule will

allow you to enable or disable one of the plungers.

4. Enter the code below in the Rule Editor, and click OK.

if (SyringeType == "Hollow")
{

S3\Component_Activation_State = false
S2\Component_Activation_State = true
T

else

{

S2\Component_Activation_State = false
S3\Component_Activation_State = true

}
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6. Double-click the SyringeType parameter under the
Parameters node and select Hollow in the Edit Parameter o ingeBarrel (S1)
window. The SyringeBarrel CATPart and the E;.a Halla ingePlunger |

HollowSyringePlunger CATPart are displayed.

7. Double-click the SyringeType parameter and select "Full" in
the Edit Parameter window. The SyringeBarrel CATPart and - arrel 1217

the SyringePlunger CATPart are displayed. ftin gE!F:'lLl nger (<

App lications
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Creating an Associative Link between Measures and

h‘.

Parameters

This scenario explains how to create a persistent and associative link between a measure created using
the ‘Measure Item' or ‘Measure Between' command and a parameter.

Measure Item allows you to get the length of a curve (edge, line, curve), radius or angle depending
on the parameter magnitude.

Measure Between allows you to get the minimal distance or angle between two elements,
depending on the parameter magnitude.

This link can be created only if the ‘Keep measure' option is checked in the Measure Item and
Measure Between dialog boxes (if not the result is copied as a simple value.)

No formula is created when using the Measure Item or the Measure Between commands.

The icon located on the right of the editor (M 11 o as ] ilil
field is a measure between or item icon.

Note that you will be able to edit the poy
measure. | MeasureBetween, 2\ Length I S0mrm ™

@ 0K l ﬂCanceII

The parameters located below the Parameters node are directly linked to the measures.

You can invert the sign of the —Results
parameter using the Invert value Calculation mode:
command in the Measure Item_or Selaction 1
Measure Between panel. The sign g

Selection 2

concerns only the valuated parameters
and not the parameter of the measure. |Minimum distance: |

angle: |

Invert value

o Feepmeasure  Creabe geumetr';.-' I uskomize. ., |

To have an associative link, you must make an associative measure. If you select the Picking point

mode and the Measure between function, the measure will not be associative. As a result, there will
be no associative geometry.

When a measure is not associative, the value displays in the value field.

Even in the case of an associative measure, if you only want to get the result of the measure,
uncheck the Keep measure check box.

To create a "smart" customization, click the Customize... button in the Measure Item dialog box to
see the properties the system can detect for the various types of item you can select.
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ﬂ 1. Open the KwrPlaneWing.CATPart file. The following image displays.

Wik '; _ [:II
etch. 1

= WINg sUrface
S Extremum. 1
o, Extremum. 2
¥ Blend. 1

Using the Measure Item... command

2. Add a parameter of Length type. To do so, proceed as follows:

Click the Formula icon ( l?"])_ The Formulas dialog box displays.

In the New parameter of type scrolling list, select Length and click the New
parameter of type button. Length.1 displays in the Edit name or value of the

current parameter field.

: Right-click the value field of Length.1 and |Eln'|n'| &dd kolerance. ..

select the Measure Item... command. The b
ihange step

Measure Item dialog box displays. j
Measure Bebween. ..,

Measure Ikem. .,

fdd Fange...
Edik Comment...
|Wint_ Hide:
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Make sure the Keep measure option is checked in the Measure Item dialog box.

In the specification tree, expand the Sketch.1 node, and select Spline.2. The

selected item is highlighted in the geometry and its measure is displayed in green.

- | Pararmeters

[ Length. 1=0mm

4 Foint. 1
4 Foint. 2

Click OK in the Measure Item dialog box and OK in the Formulas dialog box. A new
parameter is added below the Parameters node and below the Measure node. The

Length.1 parameter is now linked to the result of the measure.
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.'-;.'1 Wing

& 7y plane
'|3|_|Ii| Farameters
iF: Length, 1=248,635mm
¥F partbody b
X Sk_wing_up
Aing_down .
. Wing_surface S
er:asure
*_ MeasureEdge, 1

engkth=248.635mm

Using the Measure Between... command

1. Add a parameter of Angle type. To do so, proceed as follows:

Click the Formula icon ( M). The Formulas dialog box displays.

In the New parameter of type scrolling list, select Angle and click the New
parameter of type button. Angle.1 displays in the Edit name or value of the

current parameter field.

| Odeq el

Right-click the value field of
fdd talerance. ..

Angle.1 and select the Measure
vl ihange step k
Between... command. The

Measure Between dialog box

Measure Ikem. .,

displays.
fdd Mulkiple Yalues. ..

#dd Range. ..
Edit Comment...
Lok,

Hide
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In the Selection 2 mode scrolling list, select the Edge only option.

In the specification tree, select Plane xy then select the geometry as shown below.

The selected items are highlighted in the geometry and the measure is displayed

in green.

:"'-‘ Wing

e

7 plane

lane

f l wirg_up

Click OK in the Measure Between dialog box and OK in the Formulas dialog box.
An angle parameter is added below the Parameters node and the measure

displays below the Measure node.

I| |'| I N |:|

a0y plane

e k_wing_up

wing_down
" Wing_surface
l fJn:a'urH
= % MeasureEdge. 1
l I:‘ Length=245.635mm
MeasureBetween, 1
Eh Length=0rmm

I"r1 Angle=51,245deg

Click here to display the result sample.
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i Note that:
I
. if several characteristics of the measure are computed and have the same magnitude,
the system will choose the most convenient according to predefined rules.
D . To remove the link to the measure, right-click the measure item in the
S specification tree and select the measure object-=Remove the link with

measure command.
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Using Relations based on Publications at the Product
Level

I This scenario explains how to use relations based on publications at the product level. The scenario
7 described below is divided into the following steps:

. Add a parameter to the KwrScrew.CATPart called Screw_Volume, add a formula to calculate the
volume of the screw and publish the Screw_Volume parameter.

. Add a parameter to the KwrScrewl.CATPart called Screw_Volume, add a formula to calculate the
volume of the screw and publish the Screw_Volume parameter.

. Create a CATProduct file called Bolt and import the KwrScrew.CATPart
. Import KwrNut.CATPart.

. In the context of the Bolt product, create a formula calculating the bolt volume based on the screw
and the nut publications.

. In the context of the bolt, replace KwrScrew.CATPart by KwrScrewl.CATPart. The volume is
recomputed.

Before you start, make sure that the Keep link with selected object check box is checked (Tools-

= >0Options->Part Design->General).
. Note that this function can be used with:
I . Design Tables

. Formulas

. Rules and Checks
. Set of Equations

The optimization

1. Open the KwrNewScrew.CATPart document. The following image displays.
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& 1y plane

& 17 plane

& 73 plane

& ""i FartBody

-] Pad1

2. Add a Volume parameter to the part. To do so, proceed as follows:

fea

o Click the icon. The Formula Editor opens. In the New parameter of type scrolling
list, select Real and click the New parameter of type button.

o In the Edit name or value of the current parameter field, enter the name of the
parameter: Screw_Volume. Click Apply and click the Add Formula button. The Formula

Editor opens.

o Enter the following formula by using the Dictionary:
Screw_Volume=smartVolume(PartBody\Pad.1l)+smartVolume(PartBody\Pad.2 )

. Click OK, Yes and OK twice.

3. Publish the Screw_Volume parameter.
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To do so, select
the Tools-
-ﬁ L[R2

& uy plane

>Publication

command and

r
click the vz plane

& 7 plane

Screw_Volume
:§| F'Elrflrlll:'h:'r

parameter -1 Serew_Yolume=0.000125035=5m
under the Fn-l:nhl i l
Parameters j...F. rmula. 1 Screw olume=zmartto
node in the 3 FartBody

specification
tree. Click OK.
The published
parameter
appears in the
specifications
tree below the
Publication
node. Save your

file and close it.

Page47

ﬁ:.g Farmula...
Image »
Macr L
Shiow k
Hide 3

Earent/Children...
Cusztamize. ..
Yizualization Filkers. .
Dphions. ..
Standards...

Conferencing

Farameterzation Analysiz. .

Qﬁ Fublization...

4. Open the KwrNewScrewl.CATPart and repeat the steps listed above (steps 1 to 3 included). The

part should be identical to the one below. Save your file and close it.

1 sorew. 2
& 2y plane
II F'l:l“"'
& 2 plane

5

l1

81 =zmar™alurne

Ji=r Farmula 1: Screw Volume=smartolume[Pa

PartBody

o : Fublication

Lﬁ - C TEW "||||Jr|||-'
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5. Create a CATProduct file named KwrBolt.CATProduct.

6. Click the Root product and select the Insert-=Existing Component... command. The File

selection box displays. Select the KwrNewScrew.CATPart file and click Open. The screw is

imported.

7. Select the Insert-=Existing Component... command, select the KwrNewnut.CATPart file and

click Open. The nut part is inserted.

-Publications
- bt (Mt 1]

Applications

8. Add a Bolt_Volume parameter to the product to compute the volume of the bolt. To do so,

proceed as follows:

o Click the Root product and click the ¢ icon. The Formula Editor opens. In the New

parameter of type scrolling list, select Real and click the New parameter of type

button.

o In the Edit name or value of the current parameter field, enter the name of the

parameter: Bolt_Volume. Click Apply and click the Add Formula button. The Formula

Editor opens.
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o Enter the following formula by using the Dictionary and by clicking the published parameters

in the specification tree: Bolt_Volume="..Iscrew.2!Screw_Volume™

+ " . INut!Nut_Volume . Click OK, and OK. The Bolt volume displays

f

e =1,

L
1 -
[Le

Farameterz

Bolt_ "-.-"n:nIl_Jrnr'e:I:I.I:II:II:I'I-4F|45EE=". lzcrew A5crews Wolume™ + IMutlMut_olurme®
-

-3
|
=

. *. Relations
L J Farmula.1; Balt_Y ulun ie=".lec rew_Solume” +  IMutlMut_alurme

Applications

A

9. Replace the screw to compute a new volume: Double-click, then right-click the Screw.2
component in the specification tree and select the Components->Replace Component...
command. The File Selection window opens. Select the KwrNewScrewl.CATPart file and click

Open.

10. Click Yes and OK in the Impacts on Replace window. The new screw is inserted and the bolt

volume is updated.
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A Product?
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Applications
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Publishing Parameters

ey This scenario explains how to publish parameters. The scenario described below is divided into the following steps:

e . Add parameters to the Screw.2 document and publish its Diameter, Depth, and Volume parameters. Repeat the
same operations with the second CATPart file.

. Create a CATProduct file and import Screw.2.

. In the context of the Bolt product, insert the Nut part that imports the Depth and the Diameter parameters by
selecting the publication MyDepth and MyDiameter of Screw.2.

. In the context of the bolt, replace Screw.2 (KwrScrew.CATPart) by Screw.2 (KwrScrew2.CATPart) that doesn't have

the same structure as the first one but owns the same publications. Both the parameters and the check are
recomputed.

...... A publication has a nhame and references a geometry or parameters inside the product (or one of its sub-products).

—
The publication of parameters should be used when:
. Defining an import of parameters between two parts (similar to the import of geometry).
. Defining relations at the assembly level between parameters (similar to constraints).
Before you start, make sure that the Keep link with selected object check box is checked (Tools-=Options->Part
d Design->General).

1. Open the KwrScrew.CATPart document. The following image displays.

-3 Partfod
L_ £l Pad.1
I

i Ahsoluted,

o Geometry

1straints

2. Add parameters to the part. To do so, proceed as follows:
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Click the icon. The Formula Editor opens. In the New parameter of type scrolling list,
select Volume and click the New parameter of type button.

In the Edit name or value of the current parameter field, enter the name of the parameter:

MyVolume. Click Apply and click the Add Formula button. The Formula Editor opens.

Enter the following formula by using the Dictionary: smartVolume(PartBody\Pad.1 ) +

smartVolume(PartBody\Pad.2 ) . Click OK, and Yes.

In the New parameter of type scrolling list, select Length and click the New parameter of

type button.

In the Edit name or value of the current parameter field, enter the name of the parameter:

MyDepth. Click Apply and click the Add Formula button.

Enter the following formula: MyDepth=PartBody\Pad.2\FirstLimit\Length and click OK.

In the New parameter of type scrolling list, select Length and click the New parameter of

type button.

In the Edit name or value of the current parameter field, enter the name of the parameter:

MyDiameter. Click Apply and click the Add Formula button.

Enter the following formula: MyDiameter=PartBody\Sketch.2\Radius.2\Radius * 2. Click

OK twice.

3. Publish the MyVolume, MyDepth, and MyDiameter parameters.
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: Start  File  Edit Window  Help
f(:.;) Farmula...

Wiew  [nzert

To do so, select the Tools-

>Publication command and select

the MyVolume, MyDepth, and Image »
MyDiameter parameters in the

Macro r
specifications tree. Click OK. The
published parameters appear in the Shan »
specifications tree below the Hide ,

Publication node. Close the file.
X . Earent/Childres...
Depth=45mm=FarBa -
: _ ' Customize. ..
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Optione. ..
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4. Open the KwrScrew2.CATPart and repeat the steps listed above (steps 1 to 3 included). The part should be

identical to the one below. Close the file.

L

% - Felations
2 PanBo chy
£ Fublication

I
ﬁ olurm

L

ﬁ kA Diametar

5. Create a CATProduct file. Select the Insert-=Existing Component... command and click the root of the
specifications tree. The File selection box displays. Select the KwrScrew.CATPart file and click Open. The

screw is imported.

6. Select the Insert-=Existing Component... command, select the Kwrnut.CATPart file and click Open. The nut
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part is inserted.

~ Fublications
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b 3 Mtz

Applications

7. Double-click the inner circle of the nut, the Hole Definition window displays.

1 Right-click the Diameter field and select the Edit formula... command. The Formula Editor opens.

s Select MyDiameter in the screw publications. The formula should be as follows:

PartBody\Hole.1\Diameter="External Parameters\MyDiameter~. Click OK.

1 Right-click the Depth field and select the Edit formula... command. The Formula Editor opens.

1 Select MyDepth in the screw publications. The formula should be as follows:

PartBody\Hole.1\HoleLimit.1\Depth="External Parameters\MyDepth ™. Click OK twice.

8. Double-click, then right-click the Screw.2 component in the specifications tree and select the Components-
>Replace Component... command. The File Selection window opens. Select the KwrScrew2.CATPart file and

click Open.

9. Click Yes when asked if you want to replace all instances with the same reference as the selected product.

Update the nut part: the parameters are recomputed.
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Getting Familiar with the Parameters Explorer

Contrary to the parameters created using the Formulas editor, the parameters created using the
* Parameters Explorer display below the feature selected in the specification tree.

|
The Parameters Explorer dialog box is displayed when you click the icon in the standard tool bar. This
dialog box allows you to add parameters to features. It is made up of the following fields:

. Feature
Parameters
. Parameter

Properties

. Ranges

Feature

This field indicates the item selected in the
specification tree to which the parameter will
be added.

Parameters

This field enables the user to create the
parameters that will be added to the feature
that he selected in the specification tree. To
know more about this field, see Getting

Familiar With the f(x) Dialog Box.

Parameter

The Value field enables the user to assign a
value to the created parameter.

Properties

The Local Name field enables the user to
modify the name of the parameter that he



Knowledge Advisor

Parameter Explorer

Feature |C_F'u:nsitiu:uning'l,ﬂpen_l:u:u:l';.-'.1
Parameters

Criven B

Mane Twpe Walue

| H

| with | single ¥

ImEDrI:. " I

Mew Parameter af kype lLength
Remove I

—Parameter

Yalue : I Qi

=

Properties
Local Mame : | Length. 1

Marne _Positioning)2pen_body. 1\Length, 1 Reset I
Coamment :

[] Constant [] Hidden

—Ranges

[]1nf. Range | Included
[ 5up. Range | Included

Version 5 Release 12

21 x|

@ 0K l - .ﬁ.ppl';.fl 'ﬁCanceIl

Page57

created.

The Name field indicates the way the
parameter will display in the editors.

The Comment field enables the user to add
comments to the parameter.

The Constant check box, if checked, enables
he user to lock the parameter. In this case,
he parameter cannot be modified.

The Hidden check box, if checked, enables
he user to decide if the wants the parameter
o display or not.

Ranges

The Inf. Range check box, if checked, enables the user to add an

inferior range to the parameter.

The Sup. Range check box, if checked, enables the user to add
an inferior range to the parameter.
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Adding a Parameter to a Feature

ol This task explains how to add two parameters to a circular pattern feature. One parameter is a
i

s multiple value string, the other is a mass with upper and lower bounds.

1. Open the KwrBallBearingl.CATPart document.

2. In the specification tree, select the root feature, then select the
Start-=Knowledgeware->=Knowledge Advisor command to access the Knowledge

Advisor workbench.

3. In the specification tree, select the CircPattern.1 feature.

-
4. Click the Parameters Explorer icon, the dialog box below is displayed:


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearing1.CATPart
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nﬁl.l.lll"ill"l Fumll ||:hrPIir |n|‘nnnr 1
1| | LI_I
Mew Parameter of type Ih.flass j Wdith I Single Y alue |
Hemove I ImEDrt... I
— Parameter
Yalue : Itrue j
— Properties
Local Mame l-'i«ctivity
Mame : |F'artE odysCircPattern, T activity Feset I
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w O I @ Apply I o Cancel
.

In the New Parameter of Type list, select the String type, then in the opposite field

('with"), select the Multiple Values item. Click New Parameter of Type.

In the <Value list dialog box:
a) enter the Typel string, then press Enter
b) enter the Type2 string, then press Enter

¢) click OK to go back to the Parameter Explorer dialog box.
If need be, rename the created parameter in the Local Name field and add a comment.

In the New Parameter of Type list, select the Mass type, then in the opposite field
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(‘With"), select the Single Value item. Click New Parameter of Type. The MASS.1

name is displayed by default in the Properties and a default value of Okg is assigned to

the created parameter.

9. Modify these values as indicated on the figure below:

— Parameter

Yalue : |EI.I:I'I kg E
— Properties

Local Mame |ha|,i\55_1

Marme : |F'artE odyCircPattern 14 azs 1| Feszet I
Comment :  [Thiz is the mass of a single bal
— Ranges

4 Inf. Bange  [Dkg 4 Included
4 Sup. Range [0.02kg d |ncluded

10. Click OK. Both parameters are displayed in the specification tree right below the
CircPatter.1 feature.

Parameters added by using the Parameters Explorer are displayed right

below the feature they are assigned.
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Adding a Parameter to an Edge

This task explains how to add parameters to an edge by using the Parameters Explorer.

Note that this new function is designed to work on edges, faces and vertex.

1. Open the KwrSupport.CATPart file. The following image displays.

LF PartBody

nlated External References

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench.

ot
3. Click the Add Parameters on Geometry icon “E" and select the upper edge of
Pad.2.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrSupport.CATPart
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The Parameter Explorer dialog box opens.

4. In the New Parameter of type scrolling list, select the Length parameter type, and

click the New parameter of type button.

5. In the Local Name field, enter the name of the parameter. For the purpose of this
scenario, enter Extract_Length, and click OK to validate.
A new Extract feature is created and the parameter you just created is added to this

feature.

- < Line. 2

B Start=0mm
[F. End=51mm

Parameters added by using the Parameters Explorer are displayed right below the feature they
I are assigned.
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Creating Sets of Parameters

ol This task explains how to create sets of parameters.
N You can create sets of parameters below the Parameters node of the specification tree. Using

this capability enables you to regroup parameters by categories.

i 1. Check at least the Parameters and Relations options of the Display tab in the Tools-

>0Options...->Infrastructure->Part Infrastructure settings.

2. Open any document containing at least one parameter or create a document and add a
parameter to it (otherwise, you won't have the Parameters node displayed in the

specification tree).

|
3. Click the [EIEL icon, then select the Parameters node in the specification tree. The

Parameters.1l (or Parameters.n) parameter set is added to the specification tree right

below the Parameters node.

'|
4. Click the @\ icon to add a new parameter in the created parameter set. The

Parameter Explorer dialog box is displayed. In the specification tree, select the
Parameter Set you want to add a parameter to. The name of the parameter set is

displayed in the Feature field of the Parameter Explorer dialog box.

5. Fill in the other fields of the Parameter Explorer dialog box. If need be, see Adding a

Parameter to a Feature.

6. After you have finished specifying the new parameter, click OK in the Parameter
Explorer dialog box. In the specification tree, you can expand the feature which
represents the parameter set. A new parameter has been added below the parameter

set.

Y Parameters belonging to a parameter set can be reordered by using the Reorder... command
I from the contextual menu.
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Parameters: Useful Tips

Parameters and National Support Languages

CATIA users working with non-latin characters should check the Tools-=0Options>=Knowledge->=Parameter
Names->Surrounded by'option. Otherwise, parameter names should have to be renamed in latin characters
when used in formulas.

Parameters added by using the Parameters Explorer are displayed right below the feature they are assigned.

Parameters belonging to a parameter set can be reordered by using the Reorder... command from the
contextual menu.
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Working with Formulas

Introducing Formulas

Getting Familiar With the f(x) Dialog Box
Using the Dictionary
Creating a Formula

Specifying a Measure in a Formula
Referring to External Parameters in a Formula

Using the Equivalent Dimensions Feature

Formulas: Useful Tips


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyugat1013.htm
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Introducing Formulas

Formulas are features used to define or constrain a parameter. A formula is a relation: the left part of the
relation is the parameter to be constrained, the right part is a statement. Once it has been created, a formula
can be manipulated like any other feature from its contextual menu. The formula language uses operators and
functions of all types whereby you can carry out operations on parameters.

Displaying Formulas in the Specification Tree

Formulas are relations and as such they can be displayed below the Relations node provided you check the
‘Relations’ box below the 'Specification tree' settings in the Tools->=0Options->Infrastructure-=> Part
Infrastructure-=Display dialog box.

In addition, formulas can also be displayed below the Parameters node provided you check:

. the 'Parameters' box below the 'Specification tree' settings in the Tools-=0Options->Infrastructure-=
Part Infrastructure-=Display dialog box

. as well as the 'With Formula' box below the Parameter Tree View settings in the Tools-=Options-
>General-=Parameters and Measure dialog box

mic] | Fararmeters
E_T baterial=Magnesium
& Offsetl=19mm=01-d1-D3

-

.. Relations

jTi.!Zi' Formula.l: Offtset] =01-d1-03

fo Formula.2: R1=0ffsetl fcos{atani (B1-L1)/ Offsetl )
jTi?ﬁi' Formula.3: BallRadius=0.99 * K1

ﬁﬂll Formula.4: BallMumber= int (3* D3/ BallRadius)

f) Formula5: An gstep=3k0deg/BallMumber

The Activity Parameter

A formula is a feature which is assigned a parameter called the activity. The activity value is a boolean. If the
activity is set to true, the parameter value cannot be calculated from the formula. If a formula is created for a
parameter which is not already constrained by another formula, the activity of the new formula is set to true by
default.

A parameter can be constrained by several formulas, but only one formula can be active at a time. Before
activating a formula on a given parameter, you must deactivate the other formulas defined on the same
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parameter.
Activity value false true
Relation icon in the specification f‘ f‘
tree () =) [k

Importing Formulas

Parameters as well as the associated formulas can be imported from an external file. Refer to Introducing
Parameters and Importing Parameters for more information on how to import formulas.
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Getting Familiar With the f(x) Dialog Box
fe

The f(x) dialog box is displayed when you click the icon in the standard tool bar. This dialog box allows you
to:

Display the list of parameters
Create parameters and formulas

Import external files.

Formulas: KwrStartDocument

[ Incremental Irpart. . I

Filter On FawwrStarntDocument
Filter Hame :i“

Filter Type - [41 ]
Double cick on a parameter to edit it
Fararmeter Walue Formula Active -
FartBodysSketch. 1MA adius. 3R adiuz B0rmm
FartBadyPad. 14FirstLimitsLength Zarmm = PartBodyhSketch 18Ra...
FartBodytFPad. 145 econdLimitsLength 10mm
FartB odytHaole. 1hHaleLimit. 14Depth B0rmm
FartBodytHole, 15HaleLimit, T\ Ahgle 120deq —_—
FartBodytHole 1hDiameter B5mm
FartBodytHaole. 1 hactivity trie _:!
Edit name or value of the current parameter
[PartBadyPad.T4FirstLimitsLength [25rmm =
Mew Farameter of type ﬂ Tirme j Wfith i Single Y alue j &dd Forrmula J

Celete Parameter |

Celete Formula |

w Ok @ Apply w Cancel

The parameter list

Basically, the parameter list displays the parameters related to the feature selected either in the specification
tree or in the geometry area. If no feature has been selected, all the document parameters are displayed. The

dialog box being open, you can select a given feature either in the tree or in the geometry area and display its
related parameters.
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You can restrict the list of displayed parameters by using the Filter Name and Filter Type capabilities as well as
the Incremental check box.

The Filter Name filter

This filter allows you to narrow the list of displayed parameters by specifying a substring. If you specify *Limit*
as filter, only the parameter with Limit as sub-string will be displayed, for example:

PartBody\Pad.1\FirstLimit\Length
PartBody\Pad.1\SecondLimit\Length
PartBody\Hole.1\HoleLimit.1\Depth
PartBody\Hole.1\HoleLimit.1\Angle

The Filter Type filter

This filter allows you to restrict the list of parameters by specifying a type. Selecting User parameters will
display only the parameters created by the New Parameter of type button. Selecting Hidden parameters will
display only the list of parameters which have been declared as hidden by using the Hide command from the
value field contextual menu.

f The Hide command is only available for user parameters.

The Incremental check box

Selecting a feature in the specification tree or in the geometry area displays in the editor only the first level of
features right below the selected feature. The parameter list on figure above displays all the parameters related
to the Pad.1l and Hole.1 features. Selecting Pad.1 in the tree (Incremental unchecked) will display the
parameters below:

PartBody\Pad.1\FirstLimit\Length
PartBody\Pad.1\SecondLimit\Length
PartBody\Sketch.1\Radius.3\Radius

Checking Incremental restricts the list of parameters to the one below:

PartBody\Pad.1\FirstLimit\Length
PartBody\Pad.1\SecondLimit\Length

The 'Edit name of value of the current parameter’ field

This field displays the parameter which has been selected in the parameter list. The value field on the right-
hand side is grayed out when the parameter is constrained by a formula, a design table or any type of relations.
Right-clicking this value field provides you with a number of commands whereby you can refine the parameter
definition.

The New Parameter of type button
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This button allows you to create a user parameter. This user parameter can be assigned a single value or
multiple values (akin to the enum idea).

The Delete button
This capability operates only for user parameters.
The Add Formula button

When you create a formula, you specify that a parameter, whatever its type, is to be constrained by a relation.
Clicking the Add Formula button displays the Formula editor. The formula which is created is displayed in the
parameters list as well as its activity.

To know more about the Dictionary available in the Formula editor, see Using the Dictionary.

The Delete Formula button

When a parameter which is constrained by a formula is selected in the parameter list, clicking Delete Formula
removes the formula.

The Import button

This capability allows you to import parameters and parameter values from a text file or from an Excel file
(Windows).
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The Dictionary allows you to access the functions, operators and feature
attributes that can be used in relations.
It can be accessed both from the Formula Editor, the Rule Editor as well as

from the Check Editor.

o T

Packages displayed in the left part of the browser are those you selected from the Tools-=0Options -

Version 5 Release 12

Using the Dictionary

>General->Parameters and Measure->Language tab.

Design tables
Law
String
Measures
Part Measures

Math

Operators
Line Constructors
Direction Constructors
Surface Constructors

Plane Constructors

Page71

Drictionarny

Operators

Line Constructaors
Swireframe Constiuchors
List

Conztant

Measures

b ath

Fart Measures

Point Constructors
Circle Constructors
List
Wireframe Constructors

Analysis Operators
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Constants

The following constants are specified or recognized by CATIA when programming rules and checks. As a result,
they can be used anywhere in a relation in place of the actual values.

. false - one of the two values that a parameter of type Boolean can have
. true - one of the two values that a parameter of type Boolean can have
. PI1-3.14159265358979323846 - The ratio of the circumference of a circle to its diameter.

. E - The base of natural logarithm - The constant e is approximately 2.718282.
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Design Table Methods

CloserSupConfig Method CloserInfConfig Function CloseValueSupInColumn Method
CloseValuelnfInColumn Method MinInColumn Function MaxInColumn Method
LocatelnColumn Method CellAsString Function CellAsBoolean Method
CellAsReal Method SetCell Method LocatelnRow Method

CloserSupConfig Method

Applies to a design table sheet. Returns the configuration which contains the smallest values greater or equal to the values of the
given arguments. When several configurations meet this condition, the method sorts out the possible configurations with respect to
the column order as it is specified in the argument list.

Syntax
sheet.CloserSupConfig(columnName: String, minValue: Literal, ...): Integer

The CloserSupConfig function takes the following arguments:

Arguments |Description
columnName |[Should be put in quotes. At least, one couple of arguments columnNamei/minValuei is required
minValue Required. You should specify the units.

Example

Given the design table below:

SketchRadius(mm) PadLim1(mm) PadLim2(mm)
1 120 60 10
2 130 50 30
3 120 60 25
4 140 50 40

The expression below:
Relations\DesignTablel\sheet name.CloserSupConfig(*'PadLim1", 60mm, "SketchRadius", 120mm, "PadLim2", 20mm)

returns 3

CloserInfConfig Method

Applies to a design table sheet. Returns the configuration which contains the largest values less or equal to the values of the given
arguments. When several configurations meet this condition, the method sorts out the possible configurations with respect to the
column order as it is specified in the argument list.

Syntax
sheet.CloserInfConfig(columnName: String, maxValue: Literal, ...):Integer

The CloserInfConfig method takes the following arguments:
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|Arguments ’Description

|co|umnName ’Should be put in quotes. At least, one couple columnName/maxValue is required
|maxVaIue ]Required. You should specify the units.

Example

Given the design table below:

SketchRadius(mm) PadLim1(mm) PadLim2(mm)
1 120 60 10
2 130 50 30
3 120 60 20
4 140 50 40

The statement below
Relations\DesignTablel\sheet_name.CloserInfConfig(""PadLim1", 60mm, "SketchRadius", 130mm, "PadLim2", 40mm)
returns 3.

Explanations
The values of lines 1 , 2 and 3 are all less or equal to the values specified in the method arguments.

. As the first parameter specified in the argument list is "PadLim1", the method scans the lines 1, 2 and 3 and searches for the
largest "PadLim1" value which is less or equal to 60 mm. Two configurations meet the condition: configuration 1 and
configuration 3.

. As the second parameter specified is "SketchRadius", the method scans the configurations 1 and 3 and searches for the largest
"SketchRadius" value less or equal to 130 mm. Again, the function finds two configurations meeting the criteria.

. Then it rescans lines 1 and 3 and searches for the largest "PadLim?2" value less or equal to 40mm. The result is line 3.

CloserValueSupInColumn Method

Applies to a design table sheet. Scans the values of a column and returns the greatest cell value which is the nearest to a specified
one. Returns O if no value is found or if the method arguments are not properly specified.

Syntax
sheet.CloserValueSuplInColumn(columnindex: Integer, Value: Real)

The CloserValueSuplInColumn method takes two arguments:

Arguments Description

columnindex Required. Index of the table column. Integer from 1 to n.

Value Required. Value searched for. Should be a real.
Example

ValueSup=Relations\DesignTablel\sheet _name.CloserValueSuplnColumn(1, 80mm)
Message("Closest sup value is # (0.08 is expected)"”, ValueSup)
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Sample

KwrProgramDT.CATPart

CloserValuelnfInColumn Method

Applies to a design table sheet. Scans the values of a column and returns the smallest cell value which is the nearest to a specified
one. Returns O if no value is found or if the method arguments are not properly specified.

Syntax
sheet.CloserValuelnflnColumn(columnindex: Integer, value: Real): Real

The CloserValuelnflnColumn function has two arguments:

IArguments IDescription

columnindex Required. Number or index of the table column. Integer from 1 to n.
value Required. Value searched for. Should be a real.

Example

Message(*'Closest inf value is # "', Relations\DesignTablel\sheet_name.CloserValuelnflnColumn(2,41mm))

Sample

KwrProgramDT.CATPart

MinInColumn Method

Applies to a design table sheet. Returns the smallest of a column values. Returns O if the column specified is out of range.

Syntax
sheet.MinInColumn(columnindex : Index): Real

where columnlindex is the column number.

Example

MinimumValue=MinInColumn(3)

Message("Minimum value is # (0 is expected)”, MinimumValue)
/* you can use also */

Message("Minimum value is # (0 is expected)”, MinInColumn(3))

Sample

KwrProgramDT.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrProgramDT.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrProgramDT.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrProgramDT.CATPart

Knowledge Advisor Version 5 Release 12 Page 76

MaxInColumn Method

Applies to a design table sheet. Returns the greatest of a column values. Returns O if the column does not contain numerical values
or if the method arguments are not properly specified.

Syntax
sheet.MaxInColumn(columnindex: Integer): Real

Example

Maxi munVal ue=Rel at i ons\ Desi gnTabl el\ sheet _nane. Maxl nCol umrm( 1)
Message( " Maxi mum val ue is # (0.150 is expected)", MaximunVal ue)

Sample

KwrProgramDT.CATPart

LocatelnColumn Method

Applies to a design table sheet. Returns the index of the first row which contains a specified value. Returns zero if the value is not
found or if the method arguments are not properly specified.

Syntax
sheet.LocatelnColumn(columnindex: Integer, value: Literal) : Integer

The LocateInColumn method has two arguments:

Arguments Description

ColumnNumber | Required. Number or index of the table column. Integer from 1 to n.

Value Required. Value searched for. Can be a string or a boolean
Example
Line=Relations\DesignTablel\sheet_name.LocatelnColumn(4,11mm)
if (Line == 0)

{

Message(*No value found ")
}

Sample

KwrProgramDT.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrProgramDT.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrProgramDT.CATPart

Knowledge Advisor Version 5 Release 12 Page 77

CellAsString Method

Applies to a design table sheet. Returns the contents of a cell located in a column. Returns an empty string if the cell is empty or if
the method arguments are not properly specified.

Syntax
sheet.CellAsString(rowlndex: Integer, columnindex: Integer): String

where rowlndex is the configuration number and columnindex the column number.

Example
CString=Relations\DesignTable1l\sheet _name.CellAsString(1,5)
if (CString =="")
{
Message("No value read !11')
by
Sample

KwrProgramDT.CATPart

CellAsBoolean Method

Applies to a design table sheet. Returns the contents of a cell located in a column intended for boolean values. Returns false if the
cell does not contain a boolean or if the method arguments are not properly specified.

Syntax
sheet.CellAsBoolean(rowlndex: Integer, columnindex: Integer): Boolean

The CellAsBoolean method has two arguments:

Arguments | Description

rowlndex Required. Configuration number. Integer from 1 to n.

columnindex | Required. Index of the table column. Integer from 1 to n.

Example

Boolean2=Relations\DesignTablel\sheet name.CellAsBoolean(1,5)
if (Boolean2 <> true)

{

Message("Error !11')

}

Sample

KwrProgramDT.CATPart
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CellAsReal Method

Applies to a design table sheet. Returns the contents of a cell located in a column intended for real values. Returns zero if the cell
does not contain a real or if the method arguments are not properly specified.

Syntax

sheet.CellAsReal(rowlndex: Integer, columnindex: Integer): Real

where rowlndex is the configuration number (integer from 1 to n) and columnindex the column number.

Example

Boolean2=Relations\DesignTablel\sheet name.CellAsBoolean(1,5)
if (Boolean2 <> true)

{

Message("Error !!1')

}

Sample

KwrProgramDT.CATPart

SetCell Method

Enables the user to add a cell at a given position in an Excel file or a tab file.
Note: the index should start at 1 for the (1,1) cell to be located at the left top corner.
Syntax

sheet.SetCell(IndexRow:Integer, IndexColumn:Integer, CellValue:Literal): Void

LocatelnRow

Applies to a design table sheet. Returns the index of the first row which contains a specified value. Returns zero if the value is not
found or if the method arguments are not properly specified.

Syntax
sheet.LocatelnRow(rowlndex: Integer, value: Literal) : Integer

The LocatelnRow method has two arguments:

Arguments | Description
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RowNumber | Required. Number or index of the table row. Integer from 1 to n.

Value Required. Value searched for. Can be a string or a boolean
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Operators

Arithmetic operators

-+ Addition operator (also concatenates strings)

- Subtraction operator

* Multiplication operator

/ Division operator

() Parentheses (used to group operands in expressions)
= Assignment operator

** Exponentiation operator

Logical Operators

and Logical conjunction on two expressions

or Logical disjunction on two expressions

Comparison Operators

<> Not equal to

== Equal to

>= Greater or equal to
<= Less than or equal to
< Less than

> Greater than

Page 80
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Point Constructors

Sample: KwrPointConstructors

point (x: Length, y: Length, z: Length): Point
Creates a point from its three coordinates. Values or parameter names can be used to pass the arguments.

Examples:

Specifying values:
Open_body.1\Point.1 =
point(10mm,10mm,10mm)
Specifying parameter names:
Open_body.1\Point.4 =
point(Omm,L3,L1)

pointbetween(ptl: Point, pt2: Point, ratio: Real, orientation: Boolean) : Point

Creates a point between another two points. If true is specified in the fourth argument, the third parameter
is the ratio of the distance ptl-new point to the ptl-pt2 distance. If false is specified in the fourth
argument, the ratio expresses the distance pt2-new point to the ptl-pt2 distance (to create a point at the
middle between ptl and pt2, specify a ratio of 0.5).

Example:
Open_body.1\Point.5 =
pointbetween(Open_body.1\Point.1, Open_body.1\Point.2, 0.6, true)

pointoncurve(crv:Curve, pt:Point, distance:Length, orientation: Boolean) : Point

Creates a point on a curve. The point is to be created at a given curvilign distance from a reference point
specified in the second argument. The boolean specified in the fourth argument allows you to reverse the
direction in which the point is to be created. If the point specified in the second argument is not on the
curve, the projection of this point onto the curve becomes the actual reference point.

Example:
Open_body.1\Point.6 =
pointoncurve(Open_body.1\Spline.1, Open_body.1\Point.5, 5mm, true)

pointoncurveRatio(crv:Curve, pt:Point, ratio:Real, orientation: Boolean) : Point

Creates a point on a curve. The location of the point to be created is determined by the real which is
specified in the third argument. This real is the ratio of the distance [point to be created->reference point]
to the distance [point to be created->curve extremity]. The boolean specified in the fourth argument allows
you to reverse the direction in which the point is to be created. If the point specified in the second
argument is not on the curve, the projection of this point onto the curve becomes the actual reference
point.

Example:
Open_body.1\Point.7 =
pointoncurveRatio(Open_body.1\Spline.1,0pen_body.1\Point.3, 0.4,true)
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. pointonplane(pln:Plane, pt:Point, dx:Length, dy:Length): Point
Creates a point on plane. The location of the point to be created on the plane is determined by the
coordinates (H,V system) passed in the third and fourth arguments. These values are specified with respect
to the reference point passed in the second argument.

Example:
Open_body.1\Point.8 =
pointonplane(Open_body.1\Plane.1,0pen_body.1\Point.1, 10mm,10mm)

. pointonsurface(sur:Surface, Pt:Point, Dir:Direction, dist:Length): Point
Creates a point on surface. The location of the point to be created on the surface is determined by its
distance (fourth argument) to a reference point (second argument) along a direction (third argument).

Example:

Open_body.1\Point.9 =
pointonsurface(Open_body.1\Extrude.1l,0pen_body.1\Point.3,
direction(Open_body.1\Line.1),10mm)

center(circle): Point
Creates a point from a circle. The circle can be of any type (sketch or GSM circle). The point which is
created is the circle center.

Example:
Open_body.1\Point.10 =
circle(Open_body.1\Circle.1)

. pointtangent(curve,direction): Point
Creates the tangency point between a curve and a direction.

Example:
Open_body.1\Point.11 =
pointtangent( Open_body.1\Spline.1, direction("yz plane ™))

centerofgravity(Body): Point
Constructs the center of gravity of a solid (i.e. a PartBody type feature).

Example:
Open_body.1\Point.12 =
centerofgravity(PartBody)

curvaturecenter(crv: Curve, pt: Point): Point
Constructs the curvature center of a curve for a given point.

Example:
Open_body.1\Point.13 =
curvaturecenter(Open_body.1\Circle.1, Open_body.1\Point.6)
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Evaluate Method

Allows you to compute a law whether a KnowledgeAdvisor or a Generative Shape Design Law and use the
resulting data within another law.

Syntax
law.Evaluate(Real): Real

where the argument is the parameter to which the law is applied.

Example

1. Create a Generative Shape Design line.

Create a first law by clicking the Fﬂﬂ icon in the standard tool bar.
In the law editor, create two real formal parameters.
Enter the law (Law.1) below into the editor:
FormalReal.1 = 5*sin(5*Pl*1rad*FormalReal.2)+ 10
5. Click OK to add the law to the document.
6. Repeat the same operation and enter the law (Law.2) below:
FormalReal.1 = 3* FormalReal.2*Relations\Law.1l.Evaluate(FormalReal.2)
7. In the Generative Shape Design workbench, create a line parallel to the line created in step 1. Specify
the law which is defined just above in the Offset field.

PN
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Line Constructors

Sample: KwrLineConstructors

. line(Point, Point): Line
Creates a line from two points.

Example:
Open_body.1\Line.1 =
line(Open_body.1\Point.1, Open_body.1\Point.2)

line(pt: Point, dir: Direction, start: Length, end: Length, orientation: Boolean) : Line
Creates a line passing through a point and parallel to a direction.

The third and fourth arguments are used to specify the start and end points.

The last argument allows you to reverse the line direction.

Example:
Open_body.1\Line.2 =
line( Open_body.1\Point.2, direction(" zx plane ™), Omm, 20mm, true)

. lineangle(crv: Curve, sur: Surface, pt: Point, geodesic: Boolean, start: Length, end: Length, angle: Angle,
orientation: Boolean) : Line
Creates a line passing through a point, tangent to a surface and making a given angle with a curve. When
the geodesic argument is set to true, a geodesic line is created(projected) onto the surface.

Example:

Open_body.1\Line.3 =

lineangle( Open_body.1\Spline.1 , Open_body.1\Extrude.l , Open_body.1\Point.4 , false, Omm ,
50mm , 80deg , false)

. linetangent(crv: Curve, pt:Point, start:Length, end:Length, orientation:Boolean) : Line
Creates a line tangent to curve at a given point.

Example:
Open_body.1\Line.5 =
linetangent( Open_body.1\Spline.1, Open_body.1\Point.6 ,0mm, 30mm, true )

linenormal(sur:Surface, pt:Point, start:Length, end:Length, orientation:Boolean) : Line
Creates a line normal to a surface at a given point.

. mainnormal(crv: Curve, pt: Point) : Line
Creates a line normal to a curve at a given point.
The line is created in the plane which contains the tangent vector.

. binormal(crv: Curve, pt: Point) : Line
Creates a line normal to a curve at a given point.
The line is created in plane which is orthogonal to the tangent vector.
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Circle Constructors

Sample: KwrCircleConstructors.CATPart

circleCtrRadius (center: Point, support: Surface, radius: Length, limits: Integer,
start: Angle, end: Angle): Circle

Creates a circular arc from its center and radius. If the argument 4 is 0, the arguments 5
and 6 are
taken into account.
Otherwise, a circle is created.
Example
Open_body.1\Circle.1 =

circleCtrRadius(Open_body.1\Point.1 , ~zx plane” ,20mm,0,10deg,320deg)

circleCtrPt(center: Point, point: Point, support: Surface, radius: Length, limits: Integer,
start: Angle, end: Angle): Circle

Creates a circular arc from its center and another point located on the circle. If the argument 4 is O,
the arguments 5 and 6 are taken into account. Otherwise, a circle is created.

Example

Open_body.1\Circle.2 =

circleCtrPt(Open_body.1\Point.1 , Open_body.1\Point.2 , “xy plane” ,1,10deg, 370deg)

circle2PtsRadius(pointl: Point, point2: Point, support: Surface, radius: Length,
orientation: Boolean, limits: Integer): Circle

Creates a circular arc. The points specified in the arguments 1 and 2 are located on the arc to be
created and define the arc limits when the integer specified in the argument 6 is 0. When 0 is
specified in the argument 6, modifying the argument 5 boolean value allows you to display

the alternative arc.

Example

Open_body.1\Circle.3 =

circle2PtsRadius(Open_body.1\Point.1 ,Open_body.1\Point.2 ,~xy plane™,50mm, true, 0)

. Circle3Pts (ptl: Point, pt2: Point, pt3: Point, Limits: Integer) : Circle

Creates one or more circular arcs passing through three points. When 0 is specified in the argument 4,
the first and third points define the arc limits. When 1 is specified in the argument 4 the whole circle is
defined. When 2 is specifies in the argument 4 the direct circle is defined. When 3 is specified in the
argument 4, the complementary circle is defined.

Example

Open_body.1\Circle.2 =

circle3Pts(Open_body.1\Point.1, Open_body.1\Point.2, Open_body.1\Point.3, 0)


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrCircleConstructors.CATPart

Knowledge Advisor Version 5 Release 12 Page 87

. circleBitgtRadius(crvl:Curve, crv2:Curve, support: Surface, radius: Length, orientationl: Boolean, orientation2: Boolean,
Limits: Integer) : Circle

Creates one or more circular arcs tangent to two curves. When O is specified in the argument 7, the
tangency points define the arc limits. Modifying the orientationl argument value allows you to reverse
the arc orientation with respect to the crvl curve (there may be no solution). Modifying the orientation2
argument value allows you to reverse the arc orientation with respect to the crv2 curve.

Example

Open_body.1\Circle.4 =

circleBitgtRadius(Open_body.1\Circle.2 ,Open_body.1\Circle.5 ,” xy plane™, 30mm, false,

false, 0)

. circleBitgtPoint(crvl:Curve, crv2:Curve, pt:Point , support: Surface, orientationl: Boolean, orientation2: Boolean, Limits:
Integer) : Circle

Creates one or more circular arcs tangent to two curves and passing through a point on the second

curve. When O is specified in the argument 7, the tangency points define the arc limits. Modifying the

orientation1l argument value allows you to reverse the arc orientation with respect to the crvl curve

(there may be no solution). Modifying the orientation2 argument value allows you to reverse the arc

orientation with respect to the crv2 curve.

Example

Open_body.1\Circle.4 =

circleBitgtPoint(Open_body.1\Circle.2 ,Open_body.1\Circle.5,0pen_body.1\Point.1 ,” xy plane~, false, false, 0)

. circleTritgt(crvl:Curve, crv2:Curve, crv3:Curve, support: Surface, radius: Length,
orientationl: Boolean, orientation2: Boolean, orientation3: Boolean, Limits: Integer) : Circle

Creates one or more circular arcs tangent to three curves. When 0 is specified in the argument 9,

the tangency points define the arc limits. Modifying the value of an orientation argument allows you

to reverse the arc orientation with respect to the curve which has the same order in the argument

specification (orientationl to be associated with crvl).

Example

Open_body.1\Circle.6 =

circleTritgt(Open_body.1\Circle.2 ,Open_body.1\Circle.7 ,Open_body.1\Circle.5 , “xy plane” ,false,false,false,1)
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List methods are used to manage lists of parameters, pads ...: They enable the user to create lists, to add items
to the list, to remove items from the list, to retrieve values from the list, to move elements of the list to another
position, and to copy the content of a list into another one.

. List.Size () : Integer
Method used to return the number of items contained in the list.

. List.AddItem (Object: Objecttype, Index: Integer):VoidType
Method used to add an item to the list.

let list (List)

list. AddItem(PartBody\Hole.2 ,1)
list. AddItem(PartBody\Hole.3 ,2)
Message("#",list.Size())

. List.Removeltem (Index: Integer) :VoidType
Method used to remove an item from the list.

. List.Getltem (Index: Integer) :ObjectType
Method used to retrieve a value/item from the list

. List.Reorderltem (Current: Integer, Target: Integer ) :ObjectType
Method used to move an element of the list to a new position.

. Copy (List: List) : List
Method used to copy the content of a list and paste it in another list.

. List (Next: ObjectType, ...): List
Method used to create a list.

. List.Sum (): Real
Computes the sum of the items contained in the list..

. List.IndexOf (Element: ObjectType, Startindex:Integer):Integer
Returns the index of a list item.
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. Compute()
Function used to compute the result of an operation performed on the attributes supported by the
features contained in the list.
Example: List.1 .Compute("+","Hole","x.Diameter",Length.1)
Where:

. List.1 is the name of the list on which the calculation will be performed
. + is the operator used. (Supported operators are: -, min, and max.)

. Hole is the type of the list items used for the calculation (to calculate the diameter, the type to be
indicated is Hole, to calculate the volume, the type to be indicated is Solid)

. X stands for the list items. Note that the type of the items contained in the list should be identical.

. Length.1l is the output parameter.
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Measures

Measures are functions that compute a result from data captured from the geometry area. Measures are
application-related objects and they won't be displayed in the dictionary if you don't have the right product
installed (Part Design or Generative Shape Design for example).

Sample: KwrMeasuresWiz.CATPart

distance(Bodyl, Body?2) : Length
Returns the distance between two bodies of a part.

Example:
Length.1 =
distance(Body.3 , Body.1)

. length(GSMCurve) :Length
Returns the total length of a curve.

length(GSMCurve, Pointl, Point2) : Length
Returns the length of a curve segment delimited by Pointl and Point2.

. length(GSMCurve,Pointl,Boolean): Length
Returns the length of a curve segment located between Pointl and one of the curve ends.
Modifying the boolean value allows you to retrieve the length from the specified point to the other end.

area(Surface): Area

Returns the area of a surface generated by the Generative Shape Design product (an extruded surface for

example).

area(Curve) : Area
Returns the area delimited by a curve.

. point.coord(Integer): Length
Returns the coordinate of a point. Returns X if 1 is specified, Y if 2 is specified, Z if 3 is specified.

point.coord(oX: Length, oY: Length, oZ: length): Void
Assigns the point coordinates to the length parameters specified in the arguments. This method can only
be used in Knowledge Advisor rules.

Example:

if Open_body.1\Point.2.coord(1) > Omm
Message(''Point.2 abscissa is positive')

else

{

Open_body.1\Point.1.coord(Xout, Yout, Zout)
Message("'Point.1 abscissa is: # ', Xout)

¥

. volume(closedSurface) : Volume
Returns the volume of a closed surface.
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. angle(C, Pointl, Point2) : Angle
Returns the angle between the lines "C-Point1l" and "C-Point2".

angle(Linel, Line2) : Angle
Returns the angle between the Linel and Line2 lines.

. angle(directionl,direction?) : Angle
Returns the angle between two directions.

body.centerofgravity(oX: Length, oY: Length, oZ: length): Void
Assigns the values of the solid center of gravity coordinates to the parameters specified in the arguments.
Cannot be used in a formula.

Example:
if Xout==2mm
Body.3.centerofgravity(Xcog,Ycog,Zcog)

curvature(crv: Curve, pt: Point): Real
Returns the curvature of a curve in a given point.

Example:
Real.1=
curvature(Open_body.1\Spline.1 ,Open_body.1\Point.2 )
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Surface Constructors

offset(surface, length, boolean) : Surface
Creates an offset surface.Set orientation boolean to false to change the side of the created
surface regarding the reference surface.

Example
Open_body.1\Surface.2=
offset(Open_body.1\Sweep.1, 10mm, false)

assemble(surface, ...) : Surface
Creates a join of several surfaces.

Example
Open_body.1\Surface.2=
assemble(Open_body.1\Sweep.1l, Open_body.1\Sweep.2, Open_body.1\Offset.2)

split(surface, surface, boolean) : Surface
Creates a split of one surface by another. Use the third argument to choose the side to keep.

Example
Open_body.1\Surface.2=
split(Open_body.1\Sweep.1, Open_body.1\Sweep.2, true)

split(surface, curve, boolean) : Surface
Creates a split of one surface by a curve. Use the third argument to choose the side to keep.

Example
Open_body.1\Surface.2=
split(Open_body.1\Sweep.1, Open_body.1\Curve.2, true)

trim(surface, boolean, surface, boolean) : Surface
Creates a trim of one surface by another. Use the Booleans to choose the side to keep on each surface.

Example
Open_body.1\Surface.2=
trim(Open_body.1\Sweep.1, false, Open_body.1\Sweep.2, true)

near(surface, wireframe) : Surface
Extracts a connex sub element of a non connex entity which is the nearest from another element.

Example
Open_body.1\Surface.2=
near(Open_body.1\Sweep.1, point(Omm,50mm,0))

extrude(curve, direction, length, length, boolean) : Surface
Extrudes a wireframe profile in a given direction.

Example
Open_body.1\Surface.2=
extrude(Open_body.1\Sketch.1, direction(1,0,0), Omm, 50mm, true)
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extrude(surface, direction, length, length, boolean) : Surface
Extrudes a surface in a given direction. The result is the skin of the generated volume.

Example
Open_body.1\Surface.2=
extrude(Open_body.1\Surface.1, direction(1,0,0), Omm, 50mm, true)

revolve(curve, line, angle, angle) : Surface
Revolves a wireframe profile around a given axis.

Example
Open_body.1\Surface.2=
revolve(Open_body.1\Sketch.1, Open_body.1\Line.1, Odeg, 90deg)

revolve(surface, line, angle, angle) : Surface

Revolves a surface around a given axis. The result is the skin of the generated volume.

Example
Open_body.1\Surface.2=
revolve(Open_body.1\Surface.l, Open_body.1\Line.1l, Odeg, 90deqg)

loft(sections: list, orientations: list)
Creates a loft from several sections.

Example
Open_body.1\Surface.2=
loft(List(Open_body.1\Sketch.1,0pen_body.1\Sketch.2), List(1,1))

loft(sections: list, orientations: list, guides: list)
Creates a loft from several sections and several guides.

Example
Open_body.1\Surface.2=
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loft(List(Open_body.1\Sketch.1,0pen_body.1\Sketch.2), List(1,1), List(Open_body.1\Line.1,

Open_body.1\Line.2))
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Wireframe Constructors

. spline(pt: Point, ...): Curve
Creates a spline from several points.

Example
Open_body.1\Curve.l1 =
spline(Open_body.1\Point.1, Open_body.1\Point.2, Open_body.1\Point.3)

. intersect(crv: Curve, crv: Curve) : Point
Constructs the point where two curves intersect.

Example
Open_body.1\Point.6 =
intersect(Open_body.1\Curve.l ,Open_body.1\Curve.2)

. intersect(crv: Curve, su: Surface) : Point
Constructs the point where a curve and a surface intersect.

Example
Open_body.1\Point.7 =
intersect(Open_body.1\Spline.1 ,Open_body.1\Extrude.1l )

. intersect(su: Surface, su: Surface) : Curve
Constructs the curve where two surfaces intersect.

Example
Open_body.1\Curve.4 =
intersect(Open_body.1\Extrude.2 ,Open_body.1\Extrude.l )

. curveparallel(crv: Curve, su: Surface, offset: Length) : Curve
Constructs the curve parallel to another curve. The surface specified in the second argument is the support.

Example
Open_body.1\Curve.4 =
curveparallel(Open_body.1\Spline.1 , Open_body.1\Extrude.2 ,20mm)

. corner(crvl: Curve, crv2: Curve, support: Surface, radius: Length, orientationcrvl: Boolean,
orientationcrv2: Boolean, trim: Boolean : Curve
Constructs a corner between two curves. The arguments 5 and 6 should be used to scan the possible
solutions. See the Generative Shape Design User's Guide for more information on corners.

Example

Open_body.1\Curve.6 =

corner(Open_body.1\Curve.l ,Open_body.1\Curve.2, ~“xy plane™ ,
50mm,true,true,false)
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h'

Part Measures

smartVolume and smartWetarea refer to intermediate states of a solid. smartVolume does not
compute the volume of each pad contained in a PartBody but the total volume.

Example: Given a PartBody containing 3 pads: The volume of Pad.1 = 0.1m3, The volume of
Pad.2=0.1m3 and the volume of Pad.3=0.1m3. The Volume of Pad.3 displayed will be Pad.3=0.3M3.
The volume of Pad.3=the Volume of Pad.1+ the volume of Pad.2+ the volume of Pad.3.

Note that this applies also to smartWetarea (the total wet area is computed).

smartVolume(elem: Solid, ...): Volume
Returns the volume of a solid.

Example
Total Volume=
smartVolume(PartBody)

smartWetarea(elem: Solid, ...) : Area
Returns the wet area of a solid.

Example
Total Area=
smartWetarea(PartBody\Pad.1 )
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Plane Constructors

plane(point, point, point) : Plane
Creates a plane through 3 points.

Example
Open_body.1\Plane.1=
plane(Open_body.1\Point.1,0pen_body.1\Point.2,0pen_body.1\Point.3)

plane(a:Real, b:Real, c:Real, d:Length) : Plane
Creates a plane from its equation aX+bY+cZ=d.
Example

Open_body.1\Plane.1=

plane(1,0,0,50mm)

creates the plane of X=50mm equation.

plane(line, line) : Plane
Creates a plane through 2 lines.

Example
Open_body.1\Plane.1=
plane(Open_body.1\Line.1,0pen_body.1\Line.2)

plane(point, line) : Plane
Creates a plane through a point and a line.

Example
Open_body.1\Plane.1=
plane(Open_body.1\Point.1,0pen_body.1\Line.1)

plane(curve) : Plane
Creates a plane through a planar curve.

Example
Open_body.1\Plane.1=
plane(Open_body.1\Curve.l)

planetangent(surface, point) : Plane
Creates a plane tangent to a surface at a point.

Example
Open_body.1\Plane.1=
planetangent(Open_body.1\Sweep.1l, Open_body.1\Point.1)

planenormal(curve, point) : Plane
Creates a plane normal to a curve at a point.

Example
Open_body.1\Plane.1=
planenormal(Open_body.1\Spline.1, Open_body.1\Point.1)
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planeoffset(plane, length, boolean) : Plane
Creates an offset plane from another at a given distance. Set orientation boolean to false to change the side of
the created plane regarding the reference plane.

Example
Open_body.1\Plane.2=
planeoffset(Open_body.1\Plane.1l, 50mm, false)

planeoffset(plane, point) : Plane
Creates an offset plane from another passing through a point.

Example
Open_body.1\Plane.2=
planeoffset(Open_body.1\Plane.1l, Open_body.1\Point.1)

planeangle(plane, line, angle, boolean) : Plane
Creates an angle plane. Set orientation boolean to false to change the side of the created plane regarding the
reference plane.

Example
Open_body.1\Plane.2=
planeangle(Open_body.1\Plane.1, Open_body.1\Line.1, 30deg, true)
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Analysis operators

energy (Case: StaticSolution)
Computes the global energy in a static case solution.

misesmax (Case: StaticSolution)
Computes the maximum value of the nodal VonMises stress.

Example
misesmax.l=misesmax("'Finite Element Model\Static Case Solution.1")

dispmax (Case: StaticSolution)
Computes the nodal maximum displacement.

Example
length.1=dispmax(*"'Finite Element Model\Static Case Solution.1")

frequency (Case: FrequencySolution)
Computes a given frequency.

Example
Frequency.l=Frequency("'Finite Element Model\Frequency Case Solution.1")

frequencies (Case: FrequenciesSolution)
Computes all the frequencies.

Example
FrequenciesList.1=Frequencies("'Finite Element Model\Frequencies Case Solution.1")

globalerror (Case: StaticSolution)
Computes the global error percentage of a static case.

Example
percentage.l=globalerror("'Finite Element Model\Static Case Solution.1")

bucklingfactors (Case: BucklingSolution)
Computes a list of buckling factors.

Example
Bucklingfactors.1=BucklingFactors("'Finite Element Model\Buckling Case Solution.1™)

dispmaxongroup (Case: AnalysisResults, Group:Group): Length
Computes the nodal maximum displacement. It applies to a group of items.
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Mathematical Functions

Sample (illustrates interpolations): Kwrlnterpolations.CATPart

. abs(Real): Real
Calculates the absolute value of a number.

. ceil(Real): Real
Returns the smallest integer value that is greater than or equal to the value specified in the argument.

. floor(Real):Real
Returns the largest integer value that is less than or equal to the value specified in the argument.

. int(Real):Real
Returns the integer value of a number.

. let
Assigns a value to a temporary variable (let x = 30 mm )

. min(Real,Real):Real, max(Real,Real)
Returns the minimum or maximum of a set of values specified in the argument.

. sgrt(Real):Real
Returns the square root.

. log(Real):Real
Returns the logarithm.

. In(Real):Real
Returns the natural logarithm.

. round(Real):Real
Returns a rounded number.

. exp(Real):Real
Returns the exponential.

. Linearlnterpolation(argl:Real, arg2:Real, arg3:Real) : Real
Should be used when creating a parallel curve from a law.
Example:
1 - Create a line in the Generative Shape Design workbench
2 - Access the Knowledge Advisor workbench and create the law below:
FormalReal.1 = LinearlInterpolation(1,9,FormalReal.2)
3 - Back to the Generative Shape Design, create a parallel curve. Select the Law mode and specify the law
above as the one to be applied.

. Cubiclnterpolation(argl:Real, arg2:Real, arg3:Real) : Real
Should be used when creating a parallel curve from a law.
Example:
1 - Create a line in the Generative Shape Design workbench
2 - Access the Knowledge Advisor workbench and create the law below:
FormalReal.1 = Cubiclnterpolation(1,50,FormalReal.2)
3 - Back to the Generative Shape Design, create a parallel curve. Select the Law mode and specify the law
above as the one to be applied.
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mod(Real,Integer): Real
Enables the user to retrieve the remainder of the division of the integer part of the real number by the
integer.

Cos(Real):Real, cosh (Real): Real
Calculates the cosine(cos) or hyperbolic cosine(cosh).

Example
Real.1 = cos(Pl*1rad/4)

Real.1 = cos(45deg)

. tan(Real): Real, tanh(Real): Real
Calculates the tangent(tan) or hyperbolic tangent (tanh).

sin(Real):Real, sinh(Real):Real
Calculates the sine or hyperbolic sine.

. asin(Real):Real, asinh(Real):Real
Calculates the arcsine or hyperbolic arcsine.

. acos(Real):Real, acosh(Real):Real
Calculates the arccosine or hyperbolic arccosine.

. atan(Real):Real, atanh(Real):Real
Calculates the arctangent or hyperbolic arctangent.

I For these methods to be efficient, you should use real numbers only.
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Creating a Formula

This task explains how to create a formula specifying that the external radius of a hollow
cylinder is twice its internal diameter. Note that the radius of a sketch can be defined by a
formula provided it is declared as a constraint.

Make sure the Relations option is active in the
Tools-=0Options...->Infrastructure->Part Infrastructure->Display tab.

1. Open the KwrStartDocument.CATPart document.

2. Click the ¢ icon to display the f(x) dialog box . Make sure that the Incremental box

is unchecked.

Method 1

o Double-click the PartBody\Sketch.1\Radius.3\Radius parameter in the

parameter list. The Formula Editor is displayed.

o Enter the PartBody\Hole.1\HoleLimit.1\Depth*2 relation in the
formula field. Go to Tips and Techniques for information on how to

manipulate parameters and formulas.

o Click OK in the Formula Editor.

Method 2

o Select the PartBody\Sketch.1\Radius.1\Radius in the parameter list.

o Click Add Formula. The Formula Editor is displayed.
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o Enter the PartBody\Hole.1\HoleLimit.1\Depth*2 relation in the
formula field. Go to Tips and Techniques for information on how to

manipulate parameters and formulas.

o Click OK in the Formulas Editor.

3. Click Apply to update the document.

4. Click OK to close the dialog box.
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Specifying a Measure in a Formula

:fl'l- The purpose of this task is to explain how to specify that the value of a Length type parameter is equal
bt to the curvilign abcissa of a point located on a curve.
— Measures, i.e. values captured from the geometry area can be used in formulas. Here are some

=y examples of measures that can be used in formulas:

. Distance between two points.
. Total length of a curve.

. Length of a curve segment - between a point and the origin or between a point and the curve
extremity.

. Length of a curve segment - between two points.

. Area of an extruded surface.

1. Check the Load extended language libraries box in the Tools->Options->General-

>Parameters and Measure->language tab.

2. Open the KwrMeasure.CATPart document. The whole document has been created using the
Generative Shape Design product. The Extrude.l and Extrude.2 surfaces are extruded from the
Spline.1 and Spline.2 curves. The point whose abscissa is to be measured is Point.5. The origin of

the curve where Point.5 is located on is Point.8

ﬁi FanBody

Foint.3
Foint.4

=plin

1
L
1

Fointb
Foint.?
Foint.8

spline. 2

—dﬂ' Extrude.

B |
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3. Click the Formula icon. The f(x) dialog box is displayed.

4. Create the CurvelLengthFromOrigin parameter.To do so, proceed as follows:

o Select the Length item with Single Value in the New Parameter of type list, then
click New Parameter of type. The new parameter appears in Edit name or value of

the current parameter.

o Replace the Length.1 name with CurveLengthFromOrigin, and click Apply.

5. Specify that the value of CurveLengthFromOrigin is the abscissa of Point.5:

a. Select the CurveLengthFromOrigin parameter in the parameters list, then click Add

Formula. The Formula editor is displayed.
b. Select the Measures item from the Dictionary list.

c. In the list of measures, double-click the length(Curve,Point,Boolean) item. The length

function is added to the Formula Editor.

}EurveLengthFranrigin =

h} ]\
=pline definition Paint definition Boolean :
True ar False

jlengt

d. Fill in the Formula editor field as indicated below.

1. The three arguments are: a curve to be selected from the geometry area, a point

to be selected from the geometry area and a boolean.

2. Position the cursor where the first argument is intended to be typed. Then double-
click the Spline.2 feature in the specification tree. The curve argument is added to

the length definition.

3. Position the cursor where the second argument is intended to be typed. Then
double-click the Point.5 feature in the specification tree. The point argument is

added to the length definition.

4. Type a boolean for the third argument: True if the length is to be calculated

from the origin, False if the length is to be calculated from the curve end.
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iEurveLengthFranrigin o

jlength[ Open_bodw.1%5pline. 2 . Open_body. 15Point5 . Tie

5. Click OK to confirm the formula definition. You are back to the Formulas dialog
box. The CurveLengthFromOrigin formula and value(47.5mm) are added to the

parameter list.

e. Click OK to add the parameter as well as its formula to the document.
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Referring to External Parameters in a Formula

£l

b T

This scenario shows how to use external parameters in a formula.

In a formula, you can use parameters defined in external documents. This works between any
types of document. For example, in a CATPart document, you can specify a formula referring to
parameters defined in a CATDrafting document. External parameters can also be used when
working within an assembly.

Prior to carrying out this scenario, make sure that the Keep link with selected object option
is checked (Tools-=0Options...->Infrastructure->Part Infrastructure->General).

1. Open the KwrStartDocument.CATPart document as well as the
KwrimportParameter.CATPart document. Select the Window-=>Tile Vertically
command from the standard menu bar. Both documents are displayed.

2. Make active the KwrimportParameter document. Click the f(x] icon to display the f(x)

dialog box.

3. Create a parameter of Length type and click the Add Formula button. The formula editor

is displayed.

4. In the KwrStartDocument specification tree, select the Hole.1 feature. The External

parameter selection dialog box is displayed.
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External parameter selec

Filter On Hale. 1
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Filker Twpe : |All j

Parameters

HoleLimit, 11Depth -
HoleLimit. 118ngle
Sketch, 2 Ackivity

Sk.el:n:h.Ei.ﬁ.bsnlute.ﬁ.xisi.ﬁ.ctiviti
Sketch, 3 Ackivity -
4| | »

@ 0K I ﬁCancell

5. In the External parameter selection dialog box, select the Diameter object in the
external parameter list. Then click OK. The Length.1 definition is carried forward to the

formula editor. (Click the picture below to enlarge it.)

6. Complete the formula definition as indicated below:

Length.1 = Diameter*0.45

7. Click OK in the formula editor. You are back to the Formulas dialog box. In the
parameter list, the Length.1 parameter value is modified according to the formula
specified. In the KwrlmportParameter specification tree, the External Parameters node

is added. Expand this node to display the Diameter parameter.
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KwrlmportFarametar

F Al [:ZI|EH [~

WZ plane

Open_body, 1

8. Click OK to add the formula to the KwrlmportParameter.CATPart document and exit the

dialog.

9. Select the Edit->Links command from the standard menu bar. The displayed dialog box
confirms that there is a link between the KwrlmportParameter\Length.1l object and the

KwrStartDocument\PartBody\Hole.1\Diameter object.

10. Click Isolate in the Links dialog box, then click OK. In the
KwrlmportParameter.CATPart specification tree, the External Parameters node can no

longer be expanded and the Diameter parameter is added below the Parameters node.
= Ko mportFarameter

- 7 plane

& 7 plane

11. Select the Edit-=Links command from the standard menu bar. A message box informs

you that the active document has no external links.
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[@ Diameter=65mm

' Relations

3! -3F PartBody
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@ Element External Parameters has no external links,

i
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= Using the Equivalent Dimensions Feature

- This scenario explains how to use the Equivalent Dimensions Feature. The scenario described below is divided
™ into the following steps:

The user apply constraints to an existing sketch.

The user uses the Equivalent Dimensions feature to create a list of Length type parameters that will have
the same value.

. To know more about the Equivalent Dimensions feature, see Getting Familiar with the Equivalent Dimensions
I Interface.
ﬂ 1. Open the KwrEquivalentDimensions.CATPart. The following image displays:

A Part_For_Doc

vy plane

vz plane

2. In the specification tree, expand the PartBody node and double-click Sketch.1 to access the sketcher.

3. Double-click the Constraint icon (.E.I) to constraint some lines of the sketch (see graphic below).
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4. In the Knowledge toolbar, click the Equivalent Dimensions icon (@}_). The Equivalent Dimensions

Edition window displays.
5. Click the Edit List... button. In the opening window, use the arrow key to select the following
parameters and click OK when done.
o Length.34
s Length.36
o Length.37
6. In the Equivalent Dimensions Edition window, set the value to 150mm and click OK.

7. Exit the Sketcher. The sketch is modified accordingly and the EquivalentDimensions.1 feature displays

below the Relations node.
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Iﬁ Malue=150mm  f
I' o

8. Double-click Value=150mm twice in the specification tree. The Edit Parameter window displays.

9. Enter 140mm and click OK.
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Formulas: Useful Tips

The Incremental option of the formula editor

The Incremental option allows you to restrict the list of parameters displayed in the dictionary. Select a feature
either in the tree or in the geometry area. Only the first level of objects right below the selected feature will be
displayed in the dictionary. If the Incremental option is unchecked, all the objects below the selected feature are
displayed.

The Incremental mode is useful when you work with large documents and when the parameter lists are long.
Tips about the formula editor

To help you write a formula, the formula editor provides you with a dictionary. This dictionary exposes the list of
parameters and functions you can use to define a formula. Depending on the category of objects to be referred
to in the formula, the dictionary is divided into two or three parts. To insert any definition in the formula editor,
just double-click the object either in the dictionary or in the tree. If you double-click a function in the dictionary,
its signature is carried forward to the formula editor. Only the argument definitions are missing.
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Working with the Check Feature

A check is a set of statements intended to inform the user if certain conditions are fulfilled or not. A check does
not modify the document it is applied to. A check is a feature. In the document specification tree, it is displayed

as a relation that can be activated and deactivated. Like any feature, a check can be manipulated from its
contextual menu.

Creating a Check
Using the Check Editor
Performing a Global Analysis of Checks
Using the Check Analysis Tool
Using Rules and Checks in a Power Copy
Creating Sets or Relations
Updating Relations using Measures
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Creating a Check

ol This task explains how to create a check.

AT

i 1. Open the KwrFormula0.CATPart document, select the root item in the specification tree

and access the Knowledge Advisor workbench.

2. Click the Check icon %— . The first Check Editor dialog box is displayed.

3. Replace the default name with Cylinder_Check. If needed, add some comments to the
Description field.
If you want to add the check to be created to a specific relation set, specify a
destination. To do so, see Creating Sets of Relations. By default, the check is created

right below the Relations node.

4. Click OK. The Check Editor is displayed.

[] Incremental o |

Tupe of Check ; | Infarmation j Meszage : |Ey|ir‘u:|er too thick,
|

HCheck Ereate?mw
W arning

5. Select a type of check. Enter the message you want to be displayed in the information

or warning box in case the check is not verified.
6. Enter the check statements in the edition window. You can simply Copy/Paste the

following statements into the edition window:

Relations\Formula.1\Activity == false

7. Click Apply to test your check syntax. If the information message displays, the check

syntax is correct.

8. Click OK to add Cylinder_Check to the relations node in the specification tree. A red

icon is displayed in the specification tree meaning that the check is not valid.
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9. Deactivate Formula.1, the check icon turns to green in the specification tree.

=~ Three parameters related to a check are displayed in the "Formulas" dialog box:
. The activity

The severity

The result

When you select the result parameter, the icon indicating whether the check is valid or
not is displayed opposite the value field. Double-clicking this icon opens the check

editor.
=~ To know more about the Check Editor, see Using the Check Editor.
I
¥ To know more about the Check Editor, see Using the Check Editor.
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Performing a Global Analysis of Checks

ey This task explains how to perform an analysis of Knowledge Expert and Knowledge Advisor Checks.
Mo The scenario is divided into 2 major steps:

. parameters, formulas and checks are created,

. the checks analysis is run and the checks that failed are corrected.

To know more about the Global Analysis tool and the Check Report, see Using the Check Analysis

I Tool and Customizing Check Reports.
. For the check report to be correctly generated, go to Tools-=Options->General-

- >Parameters and Measure ->Report Generation, and select:
- The Input XSL file under Input XSL. (An XSL file is provided by default. Click here to
get a description of the generated XML file.)
- The parameters you want to appear in the report under Report Content.
- The Output directory under Output Directory.

[

1. Open the KwrCheckAnalysis.CATPart file. From the Start-=Knowledgeware menu, access

the Knowledge Advisor workbench.

2. Create a parameter of Length type and assign it a formula. To do so, proceed as follows:

o Click the al icon. The formula editor opens.

o Select Length in the scrolling list to define the type of the parameter, click the New
parameter of type button, change the name of the parameter (Length in this scenario),

and click the Add Formula button. The Formula Editor opens.
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Under Dictionary, select
Measures, and double-
click
distance(Body,Body).
Position the cursor
before the coma and
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the specification tree or
in the geometrical area.
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Apply, and OK.
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3. Create a parameter of Volume type and assign it a formula. To do so, proceed as follows:

feo

Click the

icon. The formula editor opens.

Select Volume in the scrolling list to define the type of the
parameter, click the New parameter of type button, change the
name of the parameter (Volume in this scenario), and click the

Add formula button.

Under Dictionary, select Part Measures, and double-click
smartVolume. Position the cursor between the parentheses and
select PartBody in the specification tree. Click OK, Yes (when

prompted for an automatic update), Apply, and OK.
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The parameters and the
associated formulas are created

(click the graphic opposite to

enlarge it)

4. Access the Knowledge Advisor workbench, click the Check icon (% ), change the name of
the check (Length in this scenario), and click OK. The Check Editor opens.

5. Enter the following script in the editor, then click Apply and OK.

Length = 150mm

The Knowledge Advisor Check is

created (click the graphic opposite
to enlarge it).

6. Access the Knowledge Expert workbench, click the Expert Check icon, and change the name

of the check (HoleCheck in this scenario). The Expert Rule Editor opens.

7. In the Condition tab, enter the following script:

'.v..- H:Hole

Editor H.Diameter > 15mm

8. Click the Correction tab, select VB Script in the scrolling list and enter the following script in
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the editor:

Dim aHole as Hole

Set aHole = H.parent.ltem(H.Name)

Dim diam As Length

Set diam = aHole.Diameter

diam.Value = 16

MsgBox("Correction performed on "&H.Name)

9. In the Correction Comment field of the Correction tab, enter the following string, and click
OK:

Holes diameter should be greater than 15mm.

10. Select the Rule Base under the Relations node and click the Expert Check icon, change the

name of the check (DraftandHole in this scenario), and click OK. The Expert Check Editor

opens.

11. In the Condition tab, enter the following script, then click Apply and OK.

"v..- H:Hole ; D:Draft

Editor D.Activity AND H.Diameter > 12mm

The checks are created (click
the graphic opposite to enlarge
it).

=7 = 4Tk

o Hi1kl ki

LS B PR S
":F Fadladt:
'-’ﬂ Cpon beee 1

‘I:' = an

= -Tmn=

(2]
12. Click the 2 icon in the toolbar. The Global Analysis Tool opens.

13. Click the @ icon to update the status of the checks. The Checks lights turn to red in the
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specification tree.

4 o
14. Click the J icon. An xml page opens indicating the items that failed. To know more about

this report, see Customizing Check Reports.

15. Click the Ijl) icon to launch the correction method specified when creating the Expert check

(See step 9). The checks have been corrected.

Only the Advisor check (Length) could not be corrected: The value of the Length parameter
is 100.175 mm (as indicated in the report) whereas it should be superior to 150mm (as

indicated in the body of the check).

16. To correct the check, modify the value of the Length parameter. To do so, proceed as

follows:

. Double-click Point.1 in the geometrical area. The Point definition window opens.

In the H: field, change the value of the point to 150mm. Click Apply and OK. The
light of the check turns to green indicating that the check is passed.
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The Global Analysis Tool is designhed to manage Expert and Advisor checks wherever they may be located in the
specification tree. It helps end-users understand the validation status of their designs and allows navigation by
checks or violations and highlights failed components. The user can:

. Access information concerning failing items

. Gather information concerning objects and checks

. Perform automatic corrections if need be.

The Global Analysis tool can be accessed at the session level by clicking the icon in the toolbar. This icon
provides the user with a simple Checks status:

"::'D

All the checks are updated and could be fired successfully.

":'I:'

The checks need to be updated.
ﬁ, All the checks are updated and at least one of them is incorrect.
Check Analysis Tool Window

2]
Click the 2 icon in the toolbar to access the Check analysis window.



Knowledge Advisor Version 5 Release 12 Page 123

o
x|

Check analysis

Filter - Check ) Failure

Type Mame [ Hole
Ewpert Check  Part1\DraftandH ol :
O Hole?

Ewxpert Check  Part1hHoleCheck
Check. Fart14Length 0] Hale 3
gla.a

[z @|E

« |
Help :

Check created by MEI 12/05/07 3
Type = KMWECheck

A ttnbutes lst; =
1] | ][« | ;IJ

Reframe On I

@ OK
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This option enables the user to apply a filter to the checks or to the items that failed.
Check Only the Expert and Advisor checks that failed when updating  Type | M arme
the check report are displayed. Ewpert Check  Part1\TestDraftH.
Ewpert Check  Part1hTestHole
Check. Fart1'TeztLength
Failure All the items that failed when updating the check report are Tupe | MHame
displayed. Simple hole Part14Hale. 1

Simple haole Fart14Haole. 2
Tapered hole  Part1\Hole.3
Length Fart14Fart14Leng

Help section

To display the help section associated with each item of the list, double-click the desired item. The following
view is displayed:
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The check and the items that it controls
are displayed in the view as well as its
current status.

The items entered when creating the
check are displayed:

. Associated comments
. Type

Attributes

Variables
. Name

. Owner of the check...

In the graphic above, the selected check is TestHole, it checks the holes of the CATPart file (3 of them do not
pass the check because their diameters is not superior to 15mm), and the attributes are displayed
corresponding to the data entered when creating the check.

Note that it is also possible to select the items associated to

Il the check.

To do so, double-click the desired item in the view: The Help

section shows the information concerning this item (see

graphic opposite.)

Toolbar

O Hole

TestHole O
B Hole.3 =
4 [v[

Help :

Type = Simple hole
A ttributes list:
Diameter = 15mm
Crepth = 1 0mim
Threaded = falze ;I

-" Click this icon to generate the customizable check report. To know more about the check report, see
i Customizing Check Reports.

Click this icon to solve the checks created in your document.

For an example, see Performing a Global Analysis of Checks.

@1) Click this icon to launch the correction method specified in the Check Editor when creating the check.

Click here to display the URL associated to the object, or to assign an URL to an object. To know
more, see Associating URLs and Comments with Parameters or Relations.
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Introducing the Default Check Report

The default check report presents the Expert and Advisor checks that failed.

]_ ) PE]I'I:J mengﬂl This panel lists the

checks that failed and
2. Part]‘HoleCheck Ef;htftgtig E&ﬁ?iﬂ?
3. Part] ‘\DrafttandHole

Yo ailed per Checkc

Part] .

Part]

it S

Advisor Checks report

ChECk adVISGI‘ Pa]:'t]_ mengﬂ] The Advisor checks

panel lists the Advisor

Eod checks that failed and
Uy shows the following

* * elements:
fFCheck created by MEL 11/22/01% ~the bodly of the check
Length = 150mm (Length>150mm here)

- the item(s) on which
the check operates

This check operates on : (here, the Length
formula).

o Parti\Length = 100.175mm

Expert Checks report
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8 Part] '\HoleCheck e

checks that failed and

shows the following
elements:
Comment - the Input items
checked by the check
operation.
Input Part] Part] Partl Partl Fartl _ the item(s) that failed
\Hole.l | Hele.2 | Hole 2 | ‘Holed | ‘Hole.S (here Hole.1, Hole.2,
and Hole.3).
X Part1\Hole. 1
X Part1Hole. 2
X Dart]{Hole 3
4 Part1\Hole.4
4 Part1\Hole. 5
* Remember that this report should not be used to generate macros or other files. It is provided as

information only.
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Customizing Check Reports

The reports generated by the Global Check Analysis Editor can be customized.

You can choose to display a xml or a html report.

Displaying a HTML report

To generate a html report when performing the check analysis, go to Tools-=Options->General-
=>Parameters and Measure and select the Report generation tab. Select Html in the Select Configuration
of the check report area.

In this case, only the Check Advisor, the Check expert and the Passed objects options are available in the
Report content area. You can specify the output directory containing the generated HTML report in the Select
output directory field.

f Select Html if you use a Netscape browser.

Displaying a XML report

To display a XML report when performing the check analysis, go to Tools-=Options->General-=Parameters
and Measure and select the Report generation tab. Select Xml in the Select Configuration of the Check
Report area. The following window opens:
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Configuration of the Check Report

Inpuk ¥5L
1Download QFCERL Lrellinkel_a\resources)graphic) SkvleSheet, ksl @ |

Fepork conkent
(_) Failed Checks @ all Checks
d Check "advisor”
o Pararneters informations
o Check "Expert"
J Passed objects

o Objects informations

Cbput direckary
iZ:\Documents and SettingsimeiiLocal Setkings)Application Daka), @?l

HTML opkions
o Dpen HTML browser into CATIA Session

The Report generation tab is made up of 4 different fields: The Input XSL, the Report Content, the Select
output directory, and the HTML options fields.

Input XSL field

This field enables the user to select the XSL style sheet that will be applied to the generated XML report. The
StyleSheet.xsl file is the default XSL file, but you can use your own template.

Report content field

Failed Checks If checked, the generated report will contain information about the failed
checks only.
All Checks If checked, the generated report will contain information about all the

checks contained in the document.

Check advisor . . .
If checked, the generated report will contain information about all the

Knowledge Advisor checks contained in the document.

Parameters

information If checked, the generated report will contain information about the

parameters of the Advisor checks.
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Check expert If checked, the generated report will contain information about all the
Knowledge Expert checks contained in the document.

Passed objects | If checked, the generated report will contain information about the
objects that passed the Expert checks as well as information about the
parameters of these objects (diameter, depth, pitch,...).

Objects If checked, the generated report will contain information about all the
information objects contained in the Expert checks as well as information about the
parameters of these objects (diameter, depth, pitch,...).

Output directory field

This field enables the user to select the output directory containing the generated XML report.

HTML options field

This option is available for Windows only. It enables the user to define if the report will be opened in a CATIA
session (in this case, the check box should be checked) or if it will be opened in an Internet Explorer session (in
this case, the check box should remain unchecked.)

Note that it is highly recommended not to use this report as a basis for macros or for other
! applications. It is only provided for information purposes.
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The Check Editor is intended to help the user enter the check body using the Dictionary. It is made up of 3 different areas:

The Type of Check box (se
explanation belaw)

The Editor enables the

Check Editor : Check.1 Inactive

[] Incremental

=] Type of Check i Silent

[nfarmat

HCheck created

Qalg}

W arning

¥| Message: [Check. is invalid

user to enter the
check body

» [RelationssFormula. 1 \actiity==falze

panes. Parameters all== a
, ] K.emwords £
- The left-hand pane displays the list of =
the categories that can be used in a Paint Constructors >
check. ) Surface Constructars £
Law =
) . ) | irye Canztnachors T+
- The mid-pane displays the items 1 |- hd
belonging to these cateqgories. |
- the right-hand pane {if any) lists the 2 0K @ Apply ] 3 Eancel]
members of the categaries, .

Three different types of checks can be used:

The silent checks
. The information checks

The warning checks

Silent

[nfarmatian
W arning

Depending on the type of check and the result of the check, you will be warned as follows:

Check verified

A
»

Check not verified

[

no message displayed

Relation icon in the
specification tree

Silent check no message displayed

.~ the message specified at check creation is

Information check no message displayed I ' displayed in an information box
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& the message specified at check creation is

Warning check no message displayed e

In the Check Editor, you can:

Restrict the list of parameters displayed in the dictionary: To do so, go to the specification tree, simple click the
feature you want to display the parameters for. If the 'Incremental’ option is selected, only the first level of
parameters located right below the selected feature are displayed. If not, all the parameters at all levels are
displayed.

Insert the feature definition in a check: To do so, go to the specification tree, and double-click the feature you want to
insert the definition for.

. Check whether the check syntax is correct by clicking Apply.

Erase the contents of the edition window by clicking the 'i? icon.

. Add the check to the document by clicking OK.

f To know more about the Dictionary, see Using the Dictionary. To know more about checks, see Creating a Check.



Knowledge Advisor Version 5 Release 12 Page 132

Working with the Rule Feature

A rule is a set of instructions, generally based on conditional statements, whereby the relationship between
parameters is controlled. In addition, depending on the context described by the rule instructions, actions can
be executed:

. To set a value or a formula to parameters, including feature activity
. To display information panels
. To launch Visual Basic macros stored in external files or in the V5 document.

. To affect points, curves and surfaces and thus allow contextual and automatic topological changes

In the specification tree, the rule is displayed as a relation that can be activated or deactivated. Like any
feature, a rule can be manipulated from its contextual menu.

A rule is executed when one of its input parameters has changed or when one of its input features has changed
and if the user requires the update of the rule.

The consequence is that it is impossible for the user to completely control when the rule is to be fired. As a
result, rules should only manipulate parameters and features and should be used to control the status of a
design (change of parameters and geometry).

If the user wants to control when the action takes place, he should use the Reaction feature.

Creating a Rule
Using the Rule Editor
Instantiating Relations from a Catalog
Using Rules and Checks in a Power Copy
Creating Sets of Relations
Updating Relations Using Measures
Using the Dictionary
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Creating a Rule

The task described below explains how to create a rule which retrieves the abscissa of a point and,

frin

) depending on the coordinate value, displays a message or another.
This scenario uses two special functions allowing you to retrieve the coordinates of a point. These
functions can be accessed from the Measures item of the Dictionary.
To know more about the Dictionary, see the Using the Dictionary.

' H 1. Open the KwrMeasure.CATPart document. The whole document has been created using the

Generative Shape Design product. The extruded surfaces are extruded from the Spline.1 and

Spline.2 curves. The point whose coordinates are to be retrieved and tested is Point.5.

X PartBod
=% Opep
Foint.1
Faint.d
Faint.3
Foint.4

- Spline.]

ol
|

i

Fuoint.hb
Foint.?

Foint.a

- Spline.2

—=¢§ Extrude

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench.

3. Use the ® editor to create three Length type parameters: Point5X, Point5Y and Point5Z.

4. Click the 2%2

example). If need be, replace the default comments. If you want to add the rule to be created to

"icon. In the first dialog box which is displayed, enter a rule name (MeasureRule for

a specific relation set, specify a destination. To do so, see Creating Sets of Relations.
5. Click OK. The Rule Editor is displayed.

6. Enter the rule below in the edition window.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrMeasure.CATPart
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if Open_body.1\Point.5.coord(1) > Omm
Message(""Point.5 abscissa is positive™)
else

{
Open_body.1\Point.5.coord(Point5X, Point5Y, Point52)

Message("'Point.5 abscissa is: # ", Point5X)
by

In the rule above, you can retrieve the Point.5 definition (Open_body.1\Point.5) by double-

clicking the feature in the specification tree.
Click OK. The message "Point.5 abscissa is: Omm" is displayed.

Edit the Point.5 feature (double-click the object in the specification tree for example) and replace

the Point.5 X value with 10 mm. The rule is in a to-be-updated status. See Updating Measures

for information on relations to be updated.

Fie E2

Re-access the Knowledge Advisor workbench, then click the il icon. A message box informs

you that "Point.5 abscissa is positive™).

f To know more about the Rule Editor, see Using the Rule Editor.
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£l
AT

Using Rules and Checks in a Power Copy

This task explains how to use rules and checks in a Power Copy.

Rules and checks as well as other relations can be applied to a document by retrieving them
from another document provided they have been stored in a power copy. For further
information on the power copy mechanism, see the Generative Shape Design User's Guide.

1. Open the KwrMeasurePCopy.CATPart document. If need be, access the Generative

Shape Design workbench.

2. In the standard menu bar, select the
Insert->Advanced Replication Tools-=PowerCopy Creation... command. The

Power Copy definition window is displayed.

3. In the specification tree, select the Rule.1 and Check.1 relations. Both relations are
carried forward onto the Power Copy definition panel. Click OK in the Power Copy

creation panel. Save and close your document.

4. Open the KwrSplinelnPcopyl.CATPart document and access the Generative Shape

Design workbench.

5. Select the Insert-=Instantiate From Document... command from the standard
menu bar. The Select PowerCopy dialog box is displayed. Select the document which
contains the power copy storing the Rule.1 and Check.1 relations and click Open. The

Insert Object dialog box is displayed.

6. Select the Spline.1 feature either in the specification tree or in the geometry area. Click
OK. A message box launched by the check is displayed informing you that the Spline
Length is < 100mm. Both relations are carried forward to the specification tree and the

check icon is red. The rule has not been fired.

7. Open the KwrSplinelnPcopy2.CATPart document and repeat the same operation (from
step 5). An information box displays the Spline Length indicating that Rule.1 is fired.

This time, the check icon is green is the specification tree.

* Rules and checks can be stored in catalogs and instantiated later in a document. See
Instantiating Knowledgeware Relations from a Catalog


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrMeasurePCopy.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrSplineInPcopy1.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrSplineInPcopy2.CATPart
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Creating Sets of Relations

ol This task explains how to create sets of relations below the Relations node of the specification
_.‘._
) tree.

Using this capability enables you to regroup relations into categories. When you create a
relation, you are prompted to enter a destination. i.e. a feature you add the new relation to.

Formulas, design tables, rules and checks can all be created into relation sets. When no relation
I set has been created, the destination field of the relation editor is by default initialized to the
Relations node.

i 1. Create a Part and from the Start-=Knowledgeware menu, access the Knowledge

Advisor workbench.

F E2

2. Click the ol

relation set is added to the specification tree right below the Relations node.

icon and click the Relations node, the Relations.1 (or Relations.n)

3. Click the Rule or the Check creation icon. The first dialog box displayed is similar to the
one displayed when you create a relation right below the Relations node except that you
must specify a destination.

To do so, select the value specified in the Destination field of the relation editor, then
select the Relation Set you want to add a relation to. This results in a modification of
the destination path in the relation editor (partname\Relations.n is replaced with

partname\Relations\Relations.n).
4. Click OK to display the next dialog box and enter the relation body.

5. After you have finished specifying the new relation, click OK in the editor dialog box. In
the specification tree, you can expand the feature which represents the relation set. A

new relation has been added below this relation set.
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Updating Relations Using Measures

ol This task explains how to update relations using measures.
AT

A relation using measures is to be updated when the @ symbol is displayed opposite the
relation in the specification tree.

o T

Example

MeasureRule requires an update

MeasureRule does not need to be updated

Fr = .
: Felations

|_ l!-:i -

To update the rules, proceed as follows:

. 4 |
Click the i icon. To do this you must be in the Knowledge Advisor workbench.
_Or_

Select the Measure Update command from the Relations node contextual menu.
You can do this in any workbench.

All the document relations are then updated.
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Instantiating Relations from a Catalog

ol The scenario developed below explains how to instantiate a check stored in a catalog into a
g CATPart document.

Formulas, rules and checks can be stored in a catalog. They can then be reused in a document
by using an instantiation mechanism. For more information about catalogs, see the
Infrastructure User's Guide.

ﬂ 1. Open the Formula_005_Start.CATPart file.

2. In the Tools toolbar, click the % icon. The catalog browser is displayed.

3. Click the ﬂ icon to open the CatalogFormula.catalog catalog. The catalog browser

looks something like the one below (you may need to expand the Knowledge node to
display the three relations Formula.l, Check.1, Check.2 - what you see in the left-hand
part of the Catalog Browser depends on the last interactions you have carried out with

this dialog box).

Catalog Browser:CatalogFormula K
Eurrent:l knowledge j | | ﬁl

Formula.l

Check.1

Check.?

1| b

Filter: ﬂl Table>> |

4. Double-click the Check.1 object. The dialog box below is displayed.



file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/Formula_005_Start.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/CatalogFormula.catalog
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Inzert Object K
Fieferenn:e:l Check.1 j
Mame: |

[pLits S elected

A ayon

Use identical name | Parameters A1 Repeat

FCheck created by [dp 06/24./00%/
Hauteur >=Haponh

@ ok || T  Preview |

5. Rename the Check.1 check by using the Name field. Enter HeightCheck for example.

6. The 'Hauteur' input is highlighted. In the part specification tree, select the "Hauteur"
parameter. The Rayon input is now highlighted. In the specification tree, select the
"Rayon" parameter. Click OK and Close. The HeightCheck is added to the specification
tree and, depending on the values assigned to the Height (Hauteur) and Radius

(Rayon) parameters, a message can be displayed.

7. Double-click the HeightCheck relation twice in the specification tree. The relation below
is displayed in the check editor:

Hauteur >= Rayon.

f The relations of a catalog must be instantiated one-by-one in a document.
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Using the Rule Editor

The Rule Editor is intended to help the user key in the check body using the Dictionary. It is made up of:

Rule Editor : Hule. 1 Aclive

Edition window

[ ] Incremental ol
fRule created by MEI 09424,/07%¢ .

if Jpen_badw. 14Point. 5 coord{1] = 0 mm
Meszage ["Paint.5 abscizza is positive'

Dictionary divided into 2 or 3 panes: elze
{
- The lefthand pane shaws the Open_body. 14Paint. 5. coord[PointS<, PaointSy, Poinths)

L« |

categories of objects that can be used Mezzage ["'Pointh. abszcizza iz "'#", PointB"]

in a rule —p  Dichionary Members of Paint Constructors
Farameters a | | point [ Length, v Length, z Ler/a
_ . : Kewmwords pointbetween [pt1: Point, pt2: Po
The mid paﬂe lists .thE O peratars pointancurye [cre: Curve, pb Poir
sub-categories of objects Paint Constructors piointoncuryeR atio [orv: Curve,
Surface Constructors _ILI
- The right-hand pane {if any) lists the ‘| | r

items related to the items listed in the |
left-hand or the mid-pane.

@ Apply J - Eann:el]

In the Rule Editor, you can:

Restrict the list of parameters displayed in the dictionary: in the specification tree, simple click the feature
you want to display the parameters. If the 'Incremental’ option is selected, only the first level of parameters
right below the selected feature are displayed, otherwise, all the parameters at all levels are displayed.
Suppose your document contains an Open_body feature which itself is made up of several Shape Design
points. When the 'Incremental’ box is unchecked, selecting the Open_body feature in the specification will
display all the parameters related to the points (the parameters which defines the coordinates are included in
the list). When the 'Incremental’ box is checked, selecting the Open_body feature displays only the first level
of parameters below the Open_body (the point coordinates are not displayed).

Insert the feature definition in a rule: in the specification tree, double click the feature you want to insert the

definition.
. Check whether the rule syntax is correct: click Apply.

Erase the contents of the edition window: click the ‘i? icon.
. Add the rule to the document: click OK.

To know more about the items displayed in the Dictionary, see Using the Dictionary or select one of

N the items and press the F1 key in Catia.
To know more about rules, see Creating a Rule.

%l
]
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Using the Knowledgeware Language

Writing Formulas - Rules & Checks - Overview
Constants
Comments
Temporary Variables
Units
Operators
Object Methods
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Writing Formulas

A formula is a one-line statement that you can write either by typing directly the appropriate syntax in the
editor field or by selecting items from the editor dictionary list. The formula syntax is easy to use and learn.

«~ The period is generally used as a separator between the whole numbers and the fractional part of a
I ' number. Using a comma as a separator in place of the period is not recommended in real values intended
to be used directly in relations.

Example: Reall = 2,1 + 5,4 is not allowed whereas Reall = Real2 + Real3 is allowed regardless of the
separator used when valuating Real2 and Real3.

Writing Rules and Checks

Rules and checks are multi-line statements that you can write either by typing directly the appropriate syntax
in the editor field or by selecting items from the editor dictionary list. Here is a description of the syntax to be
used. The mathematical and trigonometric functions as well as the functions used to manipulate strings are the
same as for formulas.

Conditional Statements

Rules

if ... else ... elseif

Conditionally executes a group of statements, depending on the value of an expression. You can use
either block form syntaxes:

if condition statenents [el se el sestatenents |

or

if condition
{ statenents }
[else if condition-n

[ { elseifstatements } ] ]
[el se
[ { elsestatenents } ] ]

You can use the single-line form (first syntax) for short, simple rules. However, the block form (second
syntax) provides more structure and flexibility than the single-line form and is usually easier to read,
maintain, and test.

The else and else if clauses are both optional. You can have as many else if statements as you want
below a block if, but none can appear after the else clause. Block if statements can be nested that is,
contained within one another.

Checks
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statementl == statement2 (if statementl then statement2)
Displays a message (if type is Warning or Information) and turns to red in the specification tree each time
statement2 is invalid as statementl is fulfilled.

OK == KO ﬁé

Ko=>ko &
Ko =>o0K &
OK =>0K &
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Comments

The /* and */ comment characters are supported.

/* Rule created by CRE 05/03/99 */
if PartBody\Sketch.1\Radius.3\Radius > 45mm
{
LaunchMacroFromFile("Macrol.CATScript™)
¥
else
/*
LaunchMacroFromFile("Macro2.CATScript™)
*/
Message("No macro launched™)

Page 144
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Object Methods

Description

Describes the parent of all mechanical features.

Attributes
1D Owner
Name NamedURLs

UserInfoComment

Methods
Absoluteld Method AttributeType Method
GetAttributelnteger GetAttributeBoolean
GetAttributeString GetAttributeReal
ID Method HasAttribute
IsOwnedBy Method IsOwnedByString Method
IsSupporting Method Name Method
Query Method SetAttributelnteger
SetAttributeBoolean SetAttributeReal

SetAttributeString
Example

1. Create a part with several holes.

2. Add a real type parameter ("Real.1" for example) to one of the hole features. To do this, you must use
the Knowledge Advisor product.

3. Create the rule below:

. List.1 is the name of the list on which the calculation will be performed.
. PartBody is the body on which the search will be carried out
. Hole is the Type.

. X.Diameter=50mm is the expression.
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/* This rule resets the diameter of the hole */

/* which has "Real.1" as its parameter to the Real.1 value */
(for all) H:Hole

if H->HasAttribute("'Real.1™)
H.Diameter = 1Imm*(H->GetAttributeReal("Real.1"))

You can use all the GetAttributexxx methods in that way.

. Add one or more drafts to the part.

. You can write the rule below:

(for all) Dr:Draft
/™ Displays the names of the Drafts which have PartBody as their names */
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Attributes

Id
Defines the feature identifier, i.e. the name primarily assigned to the feature at creation before any renaming
has been done.

Owner
Defines the parent feature.

Name
Defines the feature name.

NamedURLs
Describes the URL that the user can add to a relation by clicking the Comment and URLs icon in the Knowledge
Advisor workbench.

UserIinfoComment
Describes the comment that the user can add in the Comment and URLs dialog box when adding a URL to a
relation in the Knowledge Advisor workbench.


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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AttributeType Method

Returns the attribute type in the form of a string.


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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Absoluteld Method

Retrieves the path of a feature.

Syntax

feature.Absoluteld(): String

Example

String.2=PartBody\Pad.1.1d() + PartBody\Pad.1l.Absoluteld()
Sample

KwrTopology.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrTopology.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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GetAttributeBoolean Method

Returns the value of a boolean type parameter added to a given feature by using the Knowledge Advisor
product. parameterName is the name of the boolean type parameter. It should be put between quotation marks
(') .This method enables to read:

. The attributes added to parameters using the Parameters Explorer.
. The real attributes added to objects.

. The User Properties of a product.

Syntax
feature.GetAttributeBoolean(String): Boolean
where the argument is name of the attribute.
Example

Message ("The value of the Boolean.1 attribute of # is #",
PartBody\Pad.1l.Name(),
PartBody\Pad.1l.GetAttributeBoolean("Boolean.1"))

Sample

KwrObject.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrObject.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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GetAttributelnteger Method

Returns the value of an integer type parameter added to a given feature by using the Knowledge Advisor
product. parameterName is the name of the string type parameter. It should be put between quotation marks (™).
This method enables to read:

. The attributes added to parameters using the Parameters Explorer.
. The real attributes added to objects.

. The User Properties of a product.

Syntax

feature.GetAttributelnteger(String): Integer

where String is name of the attribute. This name should be put between double-quotes.
Example

Integer.3=PartBody\Hole.1l .GetAttributelnteger("'Integer.2")

Sample

KwrObject.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrObject.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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GetAttributeReal Method

Returns the value of a real or Length (in m) type parameter added to a given feature by using the Knowledge
Advisor product. parameterName is the name of the string type parameter. It should be put between quotation
marks (). This method enables to read:

. The attributes added to parameters using the Parameters Explorer.
. The real attributes added to objects.

. The User Properties of a product.

Syntax
feature.GetAttributeReal (String): String

where String is name of the attribute. This name should be put between double-quotes.


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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GetAttributeString Method

Returns the value of a string type parameter added to a given feature by using the Knowledge Advisor product.
parameterName is the name of the string type parameter. This method enables to read:

. The attributes added to parameters using the Parameters Explorer.
. The real attributes added to objects.

. The User Properties of a product.

Syntax

feature.GetAttributeString(String): String

where String is name of the attribute. This name should be put between double-quotes.
Example

String.2 =PartBody\Pad.1l .GetAttributeString(""String.1")

Sample

KwrObject.CATPart


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/samples/KwrObject.CATPart
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyughlpObject.htm
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HasAttribute Method
Determines whether the attribute specified in the argument belongs to the feature the method is applied to.

Syntax

feature.HasAttribute(String): Boolean

where String is name of the attribute. This name should be put between double-quotes.
Example

Boolean.2 =
PartBody\Hole.1l.HasAttribute("Real.1™)

Sample

KwrObject.CATPart
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Id Method

Applies to a feature. Retrieves the identifier of a feature (not NLS).
Syntax

feature.ld(): String

Example

String.2=PartBody\Pad.1.ld() + PartBody\Pad.1.Absoluteld()
Sample

KwrTopology.CATPart
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IsSupporting

Function indicating if the object passed in argument is supported or not.

Example

H:Hole
H->IsSupporting("TaperedHole"™) == true

Page 156
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Name Method
Applies to a feature. Retrieves the name of a feature. Cannot be used to rename a feature.
Syntax
feature.Name(): String
Example
String.1=PartBody\Pad.1.Name()
Sample

KwrTopology.CATPart
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IsOwnedBy Method

Determines whether the feature specified in the argument is the parent of the feature the method is applied to.
featureName should be put between quotation marks ().

Syntax

feature.lsOwnedBy(): Boolean

Example
Boolean.1=PartBody\Hole.1.1sOwnedBy(PartBody)

Sample

Topology.CATPart
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IsOwnedByString Method

Applies to a feature. Determines whether a feature belongs to another. This method returns a string.

Syntax

feature.lsOwnedByString(): Boolean
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Query()

Function used to search for the features located below the feature to which it applies and that verifies the
specified expression and that adds these features to the list.

In the example below, the result of the search will return the holes of PartBody whose diameters are greater
than 50mm.

Example: List.1=PartBody.Query("Hole","x.Diameter=50mm")

Where:

List.1 is the name of the list on which the calculation will be performed.
PartBody is the body on which the search will be carried out
. Hole is the Type of the searched feature.

X.Diameter=50mm is the expression.
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SetAttributeBoolean Method

Assigns the value specified in the second argument to the parameter whose name is specified in the first
argument. parameterName is the name of the boolean type parameter whose value is to be modified. It should be
put between quotation marks (*"). booleanvalue is either TRUE or FALSE.

Syntax

feature.SetAttributeBoolean(String, Boolean): Void

where the first argument is name of the attribute while the second is the value to be assigned to it.
Example

if PartBody\Pad.1\Boolean.1l <> true
PartBody\Pad.l.SetAttributeBoolean("Boolean.1", true)

Sample

KwrObject.CATPart
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SetAttributelnteger Method

Assigns the value specified in the second argument to the parameter whose name is specified in the first
argument. parameterName is the name of the integer type parameter whose value is to be modified. parameterName
should be put between quotation marks ().

Syntax

feature.SetAttributelnteger(String, Integer): Void

where the first argument is name of the attribute while the second is the value to be assigned to it.
Example

if PartBody\Hole.1\Integer.1 <> 3
PartBody\Hole.1 .SetAttributelnteger(“Integer.1", 3)

Sample

KwrObject.CATPart
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SetAttributeReal Method

Assigns the value specified in the second argument to the parameter whose name is specified in the first
argument. parameterName is the name of the real type parameter whose value is to be modified. parameterName
should be put between quotation marks ().

Syntax

feature.SetAttributeReal (String, Real): Void

where String is name of the attribute and Real the value to be assigned to the parameter.
Example

if PartBody\Hole.1\Real.1 <> 3
PartBody\Hole.1 .SetAttributeReal("Real.1",3)

Sample

KwrObject.CATPart
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SetAttributeString Method

Assigns the value specified in the second argument to the parameter whose name is specified in the first
argument. parameterName is the name of the string type parameter whose value is to be modified. parameterName
and stringvalue should be put between quotation marks (™).

Syntax

feature.SetAttributeString(String, String): Void

where the first argument is name of the attribute while the second is the value to be assigned to it.
Example

if PartBody\Pad.1.GetAttributeString(*'String.1") <> "Stringl"
PartBody\Pad.l .SetAttributeString("String.1","This is a test™)

Another syntax for the same rule is:

if PartBody\Pad.1\String.1 <> "Stringl"
PartBody\Pad.1l.SetAttributeString("String.1","This is a test")

Sample

KwrObject.CATPart
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Messages and macros
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LaunchMacroFromDoc Function

Executes a macro stored in a document from a rule.
A macro is stored in a document when you don't specify any external file before recording it.

Warning: It is up to the user to check that the macro which is run is not going to cause an infinite loop or result
in a system crash.

Syntax

LaunchMacroFrombDoc(MacroName )

Example

LaunchMacroFromDoc("Macrol™)
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LaunchMacrofromFile Function
Executes a macro CATScript from a rule.

Warning: It is up to the user to check that the macro which is run is not going to cause an infinite loop or result
in a system crash.

Syntax
LaunchMacroFromFile(""MacroName.CATScript" )

Example

LaunchMacr oFronti | e(" Macrol. CATScri pt")



Knowledge Advisor Version 5 Release 12 Page 168

Run Method

Runs a macro with arguments.

Warning: It is up to the user to check that the macro which is run is not going to cause an infinite loop or result
in a system crash.

Syntax
VB Script.Run(valueOrFeature:ObjectType,...): Void

where valueOrFeature is the macro argument name. There can be several arguments.
Example

You must have created the VB Script.1 macro prior to creating the rule below:

if PartBody\Pad.1.HasAttribute("String.1") == true
“VB Script.1” .Run(PartBody\Pad.1 .GetAttributeString("String.1"),PartBody\Pad.1.Name() )

Sample

KwrObject.CATPart
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Message Function

Displays a message in an information box. The message can include one or more parameter values.

Syntax

Message(String [# Stringl # String2 ..., Param1Name, Param2Name, ...] ) : Void

The Message function takes one required argument and several optional arguments depending on whether
parameter values are to be displayed in the message.

Arguments Description

String Required. String to be displayed in the information box (should be put in
guotes).

# Stringl, Paraml1Name... | Optional. When parameter values are to be displayed within the message, the

arguments should be specified as follows:

. one string in quotes including a # symbol wherever a parameter value is
to be displayed

. as many [, parameter name] statements as parameter values declared with
a "#" in the message.

Use the "|" symbol to insert a carriage return in a message.

Example 1

Message("External radius is: # | Internal Radius is: #",
PartBody\Sketch.1\Radius.3\Radius,
PartBody\Hole.1\Diameter)

Example 2

Note that this function can be used along with the buildMessageNLS function

Message (BuildMessageNLS("KwrCATCatalog.CATNIs","Zero™))

Where x,y,z are parameters.
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«~ Note that you can use the Message function together with the BuildMessageNLS function for your
I question to display in your language. To use this function, use the following syntax:

Message(BuildMessageNLS ("x","xx",a,b))

X corresponds to the name of the CATXXX.CATNIs file where you will find the NLS message (it is the
CATXXX name without the CATNIs extension).

. XX corresponds to the key name in this catalog.

a and b are the arguments (values that will be replaced in the message)
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Question Function

Displays a message in a dialog box, waits for the user to click a button and returns a value indicating which
button the user clicked (true if Yes was clicked, false if No was clicked)

Syntax
Question(String [# Stringl # String2 ..., Param1Name, Param2Name, ...] ): Boolean

The Question function takes one required argument and several optional arguments depending on whether
parameter values are to be displayed in the message.

Arguments Description
String Required. String to be displayed in the dialog box (should be put in quotes).
# Stringl, Paraml1Name... | Optional. When parameter values are to be displayed within the message, the

arguments should be specified as follows:

. one string in quotes including a # symbol wherever a parameter value is
to be displayed

. as many [, parameter name] statements as parameter values declared with
a "#" in the message.

Use the "|" symbol to insert a carriage return in a prompt.

Example

Boolean2 =
Question("SketchRadius is # | Do you want to change this value ?",
PartBody\Sketch.1\Radius.3\Radius )

Note that you can use the Question function together with the BuildMessageNLS function for your
question to display in your language. To use this function, use the following syntax:

h‘.

question(BuildMessageNLS ("x","xx",a,b))
. X corresponds to the name of the CATXXX.CATNIs file where you will find the NLS message (it is the
CATXXX name without the CATNIs extension).

. XX corresponds to the key name in this catalog.

. aand b are the arguments (values that will be replaced in the message)
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Temporary Variables

Temporary variables can be declared by using the let keyword. A temporary variable does not persist as a
parameter after the rule execution is finished.

/*Rule created by CRE 08/23/99*/
let x =5 mm
if PartBody\Hole.1\Diameter > x

{
PartBody\Hole.1\Activity = false

}

For non digital values, the type has to be indicated:

let S(Surface)

Temporary variables should be declared at the beginning of the rule, before any conditional instruction is
specified.

let S1(Surface)
let S2(Surface)
let S3(Surface)

S1 = Split ...
S2=...
S3=...
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Units

Units are all provided in the dictionary.

1. Pay attention to unit consistency when writing a rule or a check.
2. Units are written with an underscore instead of the usual "/" (example N_m2 instead of N/m2).
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Operators

Arithmetic operators

-+ Addition operator (also concatenates strings)

- Subtraction operator

* Multiplication operator

/ Division operator

() Parentheses (used to group operands in expressions)
= Assignment operator

** Exponentiation operator

Logical Operators

<and Logical conjunction on two expressions

or Logical disjunction on two expressions

Comparison Operators

<> Not equal to

== Equal to

>= Greater or equal to
<= Less than or equal to
< Less than

> Greater than

Pagel74
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Constants

The following constants are specified or recognized by CATIA when programming rules and checks. As a result,
they can be used anywhere in a relation in place of the actual values.

. false - one of the two values that a parameter of type Boolean can have

. true - one of the two values that a parameter of type Boolean can have

. PI-3.14159265358979323846 - The ratio of the circumference of a circle to its diameter.

. E - The base of natural logarithm - The constant e is approximately 2.718282.
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Useful Tips

Relations

When using some objects, you need to indicate the destination of the formulas and the rules that valuate the parameters of
these objects. If you valuate a time parameter in akinematic simulation for example, the relation will not be located below
the Relations set but in the mechanisms and commands tree of the simulation.

Relations Updates

The evaluation of relations containing measures can be integrated to the Part update only. In a.CATProduct or ina
.CATProcessfile, to create a parameter

which value is the result of arelation containing measures

updated when modifying the measure inputs, proceed as follows:

1. Create therelation containing the measure at the Part level.

2. Integrate the relation evaluation to the Part update.

3. At the Product or the Process level, create arelation that valuates the parameter by using the result parameter of the
relation created at the Part level. To get an example, see KwrUpdate.CATProduct.

4. Perform alocal update at the Relations level.

Rules

Geometrical Features and Rules

In a rule using features that need the geometry to return the type (such as extrudes), when the feature is
deactivated, the type cannot be returned. To solve the problem, use the Set command to indicate the type in
the rule. To know more, see the KwrSetType.CATPart file.

Rules and Update Cycle
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This configuration is allowed since a modification of the
Paranveter.1 parameter activity does not impact the formula update. But:
(inserted into a [«
relation set)

In such a case, it is highly recommended to use the
reaction feature.

¥ |‘| . If you want to use a rule, do not deactivate and reactivate
Formula T = parameter the activity parameter.
(thatvaluates 15 waluated
When working with a UDF feature, make sure that you

Parameter.1] .

l

Formwula.activity = False
Formula.activity = True

have inserted the relation set when defining the UDF.

Rule

Parameters

Deleting parameters used in a relation
If you delete a parameter used in a relation, a "clone" parameter will be created.

Applying the same formula to several parameters

If you want to apply the same formulato several parameters, use the Equivalent Dimensions feature and value this feature
by aformula. To know more, see Using the Equivalent Dimensions Feature.
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Advanced Tasks

- The tasks described below are intended for advanced users.

From the Version 5 Release 8 on, the behavior feature is replaced with the reaction feature that
provides the user with more powerful capabilities.

Working with Advanced Knowledge Advisor

. Creating and Using a Knowledge Advisor
Relations

Law

. Associating URLs and Comments with
Parameters or Relations

. Launching a VB macro with Argument
. Solving a Set of Equations
. Using the Equation Editor

. Using the Knowledge Inspector

Working with Design Tables . Introducing Design Tables

. Getting Familiar with the Design Table
Dialog Box

. Creating a Design Table from Current
Values

. Creating a Design Table from a Pre-
Existing File

. Interactively Adding a Row To the Design
Table External File

. Controlling Design Tables Synchronization
. Storing a Design Table in a PowerCopy

. Useful Tips
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Working with the Reaction Feature

Using the Reaction Feature Dialog Box

Creating a Knowledge Advisor Reaction

. AttributeModification Event

. BeforeUpdate Event

. DragAndDrop Event

. File Content Modification Event

. Insert Event

. Inserted Event

. Instantiation Event (UDF or
Document Template)

. Remove Event

. Update Event

. ValueChange Event

Using a Knowledge Advisor Action

Working with the List Feature

. Using the List

. Using the List Edition window
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Working with the Loop Feature . Introducing the Loop Feature

. Getting Familiar with the Loop Edition
Window

. Using the Scripting Language
. Creating a Loop
. Creating a PowerCopy containing a Loop

. Loop Feature: Useful Tips

Use Cases . The Ball Bearing

. System of Three Equations in Three Variables
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Working with Advanced Knowledge Advisor
Relations

Creating and Using a Knowledge Advisor Law
Associating URLs and Comments with Parameters or Relations
Launching a VB macro with Argument
Using the Equation Editor
Solving a Set of Equations
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Creating and Using a Knowledge Advisor Law

o The scenario which is developed below illustrates how to create a Knowledge Advisor law, then use a
) combination of a Generative Shape Design law and a Knowledge Advisor law in the same relation.
f . The Evaluate method is to be used to calculate a parameter value when this parameter is

defined by a Generative Shape Design law.

. Note that the result you obtain on completion of this task depends on the initial lines. You can
replay the scenario with different lines and see how it affects the result.

A Knowledge Advisor law is a relation whereby a parameter is defined with respect to another. Both

g parameters involved in a law are called formal parameters. Formal parameters and laws are specifically
designed to be used in the creation of shape design parallel curves. A Generative Shape Design law can
be used in a Knowledge Advisor law.

Laws only specify a relation between one parameter and another single parameter.
™ 1. From the Start-=Shape menu, access the Generative Shape Design workbench.

2. Define a working support using the Work on Support icon ( ).

Law Editor Ed |

Mame of Law :

|Law.'|

D ezcription :

|Law created by CRE 01,/12/M
D eztination :

| PartE\Relations. 1

w Cancel I Help I

3. Select the yz plane, for example, and click OK in the updated Work on Support dialog box without

modifying any other parameter.

/

4. Click the Line icon ( ). The Line dialog box is displayed.

5. Right-click in the Point 1 field, and choose the Create point command.
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Line Definition E
Line type :I Point-Paint j

Paint 1: [

Faint 2: |N|:| m Create Point
Suppart: |Defe ~" Create Midpaint

Start: Iﬂmm ~' Create Endpoint
End: ||:||-,-,|-,-, @ Create Intersection

(e E_} Create Projection

w 0K I Ereview II

6. The Point Definition dialog box is displayed, the Point type and Plane fields being automatically

filled.

7. Create a point at H:O0mm and V:0mm, and click OK.

Point Definition EHE3

Fuaint tppe: I Or plane

=]

Plane: |z plane

H: |Dmm E
=

W |Dmm

Reference
Fuairt; |Default [Crigin]

@ 0K - Ear‘u:ell Preview I

8. Repeat the operation, right-click the Point 2 field from the Line dialog box to create another point

at H:100mm and V:0mm, then click OK in the Point Definition dialog box.

9. Click OK in the Line dialog box to create the line.

L=
10. Access the Knowledge Advisor workbench and click the 3 icon. If need be, use the Tools-

>Customize command to access the icon. A dialog box similar to the one below is displayed.
This editor is similar to the other relation editors. If need be, replace the default values specified

in the dialog box fields.
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Law Editor |

Marme of Law

|Law.1

D escription :

|Law created by MEI 1106402
D estination :

| Part14Fielations

@ ok | @cCancel|] Hep |

11. Click OK. The law editor is displayed. The right-hand part allows you to create the parameters to

be used in the law. The left-hand part is the law edition box.

12. Click the New Parameter of type button to create two real type parameters FormalReal.1 and
FormalReal.2, then enter the law below into the edition window:

FormalReal.1l = 5*sin(5*PIl*1rad*FormalReal.2)+ 10

Law Editor : Law.1 Achive

[ Incremental (_) Select Feature @ Filter é?l

HLaw created by CRE 014127017/ Formal parameters | Tope |
FormalFeal.1 = B*in[5°P1*1rad*FormalRlal 2) + 10 FamalFieal 1 Fieal
FormalReal 2 Feal
Mew Parameter of type lHeaI j
Remaowve I
Dictionar tembers of Parameters b embers of All
"Mechanical Propertysyolume’ ﬂ
Keywords Fenamed parameters Mechanical Propertyhd ass”
Operators Yolume Mechanical Propertyhwetdrea

String | |Mazs "Dpern_body. 14%Point. 1400 Plane. 15%H" -
‘| |3 |bea =] I

@ 0K @ Apply J -] Eann:el_]

13. Click OK to add the law to the document. The Law.1 feature is added to the specification tree

right below the Relations node.

14. Select your document root feature and re-access the Generative Shape Design workbench.

15. Click the

scenario. The Parallel Curve Definition dialog box is displayed.

icon to create a curve parallel to the line created at the very beginning of the

16. Select the line that you previously created as the reference Curve.
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Parallel Curve Definition 7| x|

Curve: | Line.1

Suppart; |_l,lz plane

Consztant: IDITII'I'I E Law... l

— Parameters

Farallel mode: Euclidean

z
z

Farallel cormer type: | Sharp

— Smoathing

@ MNore ) G1 O G2
Deviation : I':'- Q0T

Reverse Direction l
[ ] Both Sides

[ ] Repeat abject after OF.

w 0K I - Eann:ell Preswview l

. Note that only positive laws, i.e. with positive values only, can be used when
{ creating parallel curves (positive is to be understood as "strictly positive").

18. Click the Law ... button. The Law Definition dialog box displays.

19. Select the Law.1 in the specification tree and click OK.
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Law Definition

Amplitude

Bmm

Brritn

Start value: IDITII'I'I

L EL

End walue: IDITII'I'I

Law element

Law type
() Constant ) Linear ) Stype W Advanced

L Inverse law

@ 0K

20. Click OK twice. A curve parallel to the selected one is created, taking the law into account.

The KwrCreatingaLaw.CATPart sample illustrates this scenario.
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Associating URLs & Comments with Parameters
and Relations

ol You can associate one or more URLs with user parameters and relations. This task is only
L ]

s meaningful when the active document contains user parameters and/or relations.

Adding URLs

[
1. Click the ' icon (Comment & URLS). The URLs & Comment dialog box is
displayed.
2. In the specification tree, select a parameter or a relation type feature.

3. If need be, select the Edit tab. Then click the Add button. The Add URL dialog box is

displayed.
4. Enter a URL ( http:\\www.foo.org for example) and a name. Click OK.
5. If need be, repeat this operation to add a new URL.

6. After you have finished entering all the required URLs, add a comment, then click OK to

exit the dialog. The URLs and comment are added to the selected feature.

o

When working with the URLs & Comment dialog box, please note that the '

icon located in the Knowledge Advisor toolbar enables the expert user to access a

URLs & Comment dialog box where he can add, delete and modify the URLs. The
' icon available in the general toolbar is for the end-user only.

To check that a user parameter or a relation has been assigned URLs, you just

have to click the Comment & URLs icon and select the appropriate object in the

specification tree.

Searching for a URL

When an object has been assigned a certain number of URLs, the Explore tab of the URLs &
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Comment dialog box provides you with a way to search for a given URL.

1. Click the icon and select an object (user parameter or relation) in the

specification tree.

2. Select the Explore tab. The list of all the URLs assigned to the selected object is

displayed.

3. Enter the name (or a sub string) of the URL to be searched for in the Search field. Then
click Search. If the specified URL is found, "yes" is displayed in the Found column for
every object containing a URL matching the search and only the first object to be found

is highlighted.
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Launching a VB Macro with Arguments

ol The task below illustrates how to add arguments to a macro.
g

. Macros with arguments are features that can be:

I . stored in CATPart or CATProduct documents,

. stored in catalogs. Double-click them in the catalog to run them,

. called from a rule (VBScriptRun) or a reaction. In this case, arguments are passed from the
rule.

The ﬁ; icon enables you to access the macro editor. In addition to the usual ‘edit and run’
capabilities, this editor allows you to:
. specify arguments

. carry forward a feature definition to the editor just by selecting the feature either in the tree
or in the geometry area.

1. Click the ﬁ) icon. The script editor is displayed.

2. Copy/paste the script below into the editor:

Dim oActiveDoc As Document
Set oActiveDoc = CATIA.ActiveDocument

If (InStr(oActiveDoc.Name,".CATPart™)) <> 0 Then

Dim oParams As Parameters
Set oParams = oActiveDoc.Part.Parameters

Dim strParaml As StrParam
Set strParaml1 = oParams.CreateString("'FirstName", ")

Dim strParam2 As StrParam
Set strParam2 = oParams.CreateString("LastName", ")

strParaml1.Value = fname
strParam?2.value = Iname

Else MsgBox "The active document must be a CATPart"
End If

End Sub
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43'0'%(%%2@?0@8&%%@%9 tr][]”%_arguments in the field located between the parentheses.
The arguments must always be separated by a comma.
4. Click OK to add the macro to the document. A 'VB Scripts' sub-node is added to the

specification tree below the Relations node. A VB Script object is added below this sub

node.

5. Double-click the VB Script object. The Script Editor is displayed. The Insert Object
Resolution button allows you to retrieve a feature definition. The VB Script.2 macro of

the KwrObject.CATPart sample illustrates how to use this capability.
6. Click Run script.... The Select Inputs for Script Arguments is displayed.

7. If need be, select fname in the argument list, then enter a string into the value field (no

quotation marks). Then select Iname and enter the Iname value.

8. Click OK to run the script. The two string type parameters are added to the document.

Their values are those you have just specified.

Y Note that the VB script features with arguments are provided with a contextual menu enabling
I the user to launch the script.
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Solving a Set of Equations

This task explains how to solve a set of equations using the operators and functions of the knowledgeware

£l
v language. This scenario can be run from any document.
.!F . In a set of equations, the semi-colon (;) is used as a separator.
. Note that the equations set capabilities require the Knowledge Advisor product.
ﬂ 1. Create two real type parameters x and y. Both parameters are intended to be used as variables in a

set of equations.

X:':Il
2. Access the Knowledge Advisor workbench. Click the {‘fﬂi3 icon. In the first dialog box which is

displayed, enter the name of the relation, a comment and a destination. Then click OK. The Set Of

Equations editor is displayed.

3. Enter the set of equations below into the edition box:
y - 2 *sqrt(x) ==2;
y-47*X*x==0

Now, your editor looks something like this:

The value of each parameter

Dl | is displayed first in the
/*Giet of Equations created by MEI 06/09/02°7 Unknown parameters field,
b - 2 5[] ==2: then in the specification tree
- 4w == (see below).

Caonstant parameters Unknown parameters

Hame | alue | 4J_|.;, Hame | alue |
y 3999939543
e K 0.99393933

i
= = Relations

< Equations.]

Members of Parameters Members of Al

Dictiohar
M_Z, PartBody’Sketch. 1\Paralels ﬂ
F.eymwords Renamed parameters

PartBodytSketch. 14\ Parallels
4. Click here to open the result file.
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Using the Equations Editor

Knowledge Advisor

In order to improve the use of the Equations solving functions, the Equation Editor was modified. It is made up
of two tabs: the Editors tab and the Options tab.

Editors tab

Editors | Ophiong |

Orarn < #; ¥ < 10000rmmm;
Ornrn < w; p < 10000mm;

(% +y] == 2*F ;
Wy ==hire

Drictionar Merbers of Parameters termbers of All
M N . | [FaiffodySketch. 14 Paralelism. 1 Ac i’
F.emvords Renamed parameters = | |PartB odySketch. 1WParallelizm, 2440
Constant Boolean FartBody\Sketch. 14%Parallelizm. 3o
b ath Length FartB odytSketch 1\Parallelizr. 4 b
Uritz Area FartB adytSketch. 1\Length Bhbotivit
Real — |PartB odyhSketch. 1 \Length. BhLengtt
Plane PartRndusSketch 15 enath Bt
Sold |kl I _'*I_I

Conztant parameters

Unknown parameters

Mame | Walue Mame | Value
F BO0Y.0F Fmnmn p £39.993mm
Bjre 95 ==l 537416 T mm

The Parse arrow is used to identify the variables of the set of constraints. It must be pushed before
choosing input and output variables.

The left arrow is used to move variables from the Unknown parameters category to the Constant
parameters one.

The right arrow is used to move variables from the Constant parameters category to the Unknown
parameters one.

The Switch input/output arrow is used to swap the selected constant and unknown parameters.

Viewer: enables you to enter the equations that you want to solve.
Dictionary: see Using the Rule Editor.

Members of Parameters: see Using the Dictionary.

BB RLE
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. Members of All: see Using the Rule Editor.

Constant parameters: Constant parameters: The value of constant parameters are set by the user and
are considered as constants by the solver. This value can be changed directly in the Value column by

clicking twice (slowly) in the Value cell.
Unknown parameters: The value of unknown parameters will be calculated once the Apply button is

pushed.
Options tab
Editars | Options | Algorithm
_ . Precision: enables you to define the
— Algarithm precision of the results (i.e the number of
Frecizion ||:|_|:||:||:|-| decimal digits after the decimal point.)
[ ] Use the Gauss method for linear equations . Use the Gauss method for linear
T equations: accelerates the solve operation
) i when working with linear equations.
i aximal computation time [zec.) ||:| |ﬁ
< Show 'Stop' dialog

Termination criteria
Maximal computation time (sec.): enables you to indicate the computation time. If the indicated time
is equal to 0, the computation will last until a solution is found.

. Show 'Stop’ dialog: if checked, displays a "Stop" dialog box that will enable you to interrupt the
computation.

Solving a Set of Equations
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Working with Design Tables

Introducing Design Tables
Getting Familiar with the Design Table Dialog Box
Creating a Design Table from Current Values
Creating a Design Table from a Pre-Existing File
Interactively Adding a Row To the Design Table External
File
Controlling Design Tables Synchronization
Storing a Design Table in a PowerCopy
Useful Tips

If you are already familiar with CATIA and only need a quick access to information, see the CATIA
Knowledgeware Infrastructure - Tips and Techniques - Summary.

o
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Introducing Design Tables

A design table:

. provides you with a means to create and manage component families. These components can be for example mechanical
parts just differing in their parameter values.

. is a tool mainly intended to ease the definition of mechanical parts. It is provided to all CATIA users. But you will make
the best use of it in a Knowledge Advisor application. A design table can be created from a CATIA document, the
document data is then exported to the design table. It can also be applied to a document, the document data is then
imported from the design table.

. is designed to drive the parameters of a CATIA document from external values. These values are stored in the form of a
table either in a Microsoft ® Excel file on Windows™ or in a tabulated text file. When using a design table the trick is to
associate the right document parameters with the right table parameters. The design table columns may not all
correspond to your document parameters and you may decide to apply only part of the design table values to your
document. By creating associations, you declare what document parameters you want to link with what table columns.

. becomes a more powerful tool when it is used with the Knowledge Advisor. You are provided with functions to read the
design table parameters. These design table functions can be used when programming your checks and rules. Using
these functions spares you all the association operations. To know more, click here.

Example

Screws are a good example of mechanical parts that can be described by a design table. To simplify, imagine they are all
described by four parameters: the head width, the head height, the body width and the body height. The sets of four
parameter values that can be assigned to a screw can be easily regrouped in a design table. This design table has as many
columns as screw parameters and as many rows as sets of parameter values. In a design table, a set of parameter values is
called a configuration and it is registered in a row.

The Excel Sheet Format (under Windows)

The values mentioned in the sheet cells have to be expressed in appropriate units. Otherwise, the right values won't be
associated with the document parameters.

-~ Only Excel sheets created with Excel 97 and subsequent versions are supported.

If no unit is mentioned within a cell:

. the unit taken into account is the one mentioned in the first row

. and if no unit is specified in the first row, the unit taken into account is the relevant SI unit.

Here is an example of an Excel sheet:

When a configuration which contains empty

cells is selected, the parameters associated

with the empty cells are not modified. This

property enables you to modify parameters
column name column unit but only under certain conditions.
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B 8 o O .o S AL WL otk st Sk o ol R
wli D{mm) B{mm} d1{mm) D1 inFiletRz Bearingl Material
St 5 4 2.k 5 015 1.59 Aluminium
_ 3 b1od 2 4.5 2.3 2B 0.13 0.7q Iron

4 R4 2 b.5 a 0.2 3.1q Glass

5 B34 = e 42 0.3 540 Aluminiurm
_b |k1BS 25 5.5 3 3.4 : 0.15 1.2 Iran

7 |B1800 5 9.5 s .3 6.2 0.3 5.5 Favenent
8 [B000 & 13 & 7 10.7 0.3 149 ltalian Marble
8 161802 7.4 12 5 1055 0.3 7.4 Iran

1D |B302 75 21 13 11.85 1655 1 = Favenent
11 61804 10 16 7 12 1415 0.3 18 Aluminium
a je404 10 El £ 1855 270 1.1 400 Class

13 61806 15 21 i 6.9 141 0.3 il Pavenent
14 B30k 15 36 14 A3 29HA il Alurinium
15116008 20 34 9 130 Favement

. 1. 1mm
247 A'?/u.acm

Within a given column, you can change the units.

Units can be
specified in cells.
No unit = SI

Note that it is highly recommended to choose the General format and not the Cells format in Excel.

The Tabulated Text File Format

Here is an example of a tabulated file format. You can use your favorite text editor to create this design table. Use the Tab key

to skip from one column to the other. Unit rules are the same as for the Excel sheets.
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E BallBearingl - Motepad

Eile ~Edit - Searzh  Help

Designation d{mm} D{mm} B{mm) d1{mm) D1{mm)} HinFiletRadius{mm)
623 1.5 g 4 2.0 3.75 8.15% 1.5
61854 2 L.5 2.5 2.0 3.75 B.1% 8.7
62h 2 6.5 5 3.35 L.15% g.2 3.1
634 2 B8 5 L. 2 (i) 8.3 .4
618/5% 2.5 L.o 3 3.4 L. 6 B.1% 1.2
61808 L 2.5 c 6.3 8.2 8.3 .o
a8aa L 13 8 .2 18.7 8.3 19
61882 i.5o 12 5 8.95 18.55 8.3 7.4
6382 7.5 21 13 11.8% 16.95 1 82
618084 18 16 Fi 12 14 .15 8.3 18
o484 18 36 19 18 .55 27 .8 1.1 LA
61886 1% 21 i 16.9 19 .1 8.3 26

63 86 1% 36 19 22.3 29.95 1.1 358
16888 28 34 9 2u.7 28.5 8.3 138
6388 28 L 23 2885 37.35 1.5 6368008

Under UNIX, it is possible to change the default design table editor. To do so, type:
export CATTextEditorDT=... (indicate the path of the editor.)

The CATIA Design Table
Once it has been read and processed by CATIA, the design table looks something like this:

No units in column Check box to modify the activity
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4 Aoty |

|Mame : jD esighT able. 2 \\
| Camment :|T his design table was cteated by CRE on 03/31/33
! Configurations l fizzociations 1
| Line | Designation d et o SRR (s L B 5 = A e 0 Pt e A et
il it 1.5mm  Smm 4rim 2.Brnm 3.75mm Alurninium
2 B13/4 2mm 45mm  25mm  2.6mm 378mm  lon
3 624 2mm B.5mm  Brm 33mm 515mm Glass
4 B34 2mm amm Brnm 4. 2rm Brnm Alurninium
5 E18/5 28mm 55mm Zmm A4 4. Brnrn [ran
E B1300 Brnm 9.5mm  Brom B.3rnm 3. 2rm Favement
7 G000 Brnm 13mm  Bmm F.2mm 10.¥mm  Italian Marble
o B1302 famm 1Z2mm Brom 3.9%mm  10.55mm  lron
9 B0 Famm Zmm 13mm 11.85mm 16.98mm Pavement
10 61304 10mm 16mm Fram 12mm 14.15mm  Alurminium
11 B404 1mm 3Bmm  19mm 18.55mm  27.8mm  Glass
12 61806 18mm 21mm Frm 16.9mm  19.3mm  Pavement s
13 Ba0R 15mm T9mm  223mm 29.95mm  Aluminium :j

Duplicate data in CAT LA model
@ 0

i @ Spply E - Ear‘u::eli

)

Displays the design table raw data.

|

Values with units

i

Duplicates the design table external data into the

CATIA document. Check this box whenever you intend

to re-access your design table on another platform.
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Getting Familiar with the Design Table Dialog Box

Here is the dialog box sequence you get onscreen when you click the %M icon in the standard toolbar.

Creation of a design table

Creation of a Dezign Table K E3

M arne: |D ezignT able. 1
Commenit: [This design table was created by CRE on 03/20/01

@ Create a design table fram a pre-existing file

(_) Create a design table with current parameter values

Orientation : @ Vertical (_) Horizontal

For Excel or Latug 1-2-3 sheetz, sheet indes |'|

ou should create a design table:;
either from a ket file, an Excel sheet or a Lotus 1-2-3 sheet fon NTT
Here iz an exampls of a dezign table:

FadHeight [mm]} o Padwdth {mm] b aterial
15 e Shesl
17 1.3 cm Alurminiunm

Ity & text file, columns should be separated by tabulations.

Destinahion :
| ExwrStartD ocumentsF elations

w Cancel J

"Create a design table from a pre-existing file" check box

Check this option whenever you want to create a design table from the values of an external file. In this case, the
created design table is made up of:

either only the columns whose name is a document parameter name. If the external file contains a column with
the "Material" name, this column will appear in the created design table as there is always a Material parameter in
a document. If the external file contains a "Length" column but no such "Length" parameter is defined in the
document, the "Length" column will not appear in the created design table. This is the "automatic" association
process.

or only the columns that have been associated one-by-one with a document parameter. If the external file
contains a "Length" column but no so-called parameter in the document, you can choose to associate the "Length"
column of the external with a parameter of the same type (a sketch radius for example).
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"Create a design table with current parameter values' check box

Check this option whenever you want to create a design table from a subset of the document parameters. You just
have to select among all the document parameters the ones you want to be included as columns in the design
table. In this case, the created design table only contains a single row.

The Orientation check boxes

These options allow you to choose the design table orientation. A vertical orientation is recommended when the
design table contains many parameters.

The sheet index
From Version 5 Release 7, you can specify an Excel or Lotus sheet number.
The Destination field

All knowledgeware relations such as design tables, rules, checks or formulas, are created by default below the
Relations node. Creating a relation below a given feature may help you organize your document. To specify a
destination, select the default destination in the Destination field, then click the feature intended to be the new
destination either in the specification tree or in the geometry area.

Selection of the parameters to insert

This dialog box pops up when you check the "Create a design table with current parameter values" check box.

Select parameters to ingert E E3

Filter On Part3

Filter Mame :[*Len”

Filter Type - [l |

Farameters to insert Inzerted parameters

PartBodysFad. 1 FirztLirit\Length FPartBodysFPad. 1.5 econdLimitsLernath
=
o=

w Cancel |

There are two ways to restrict the list of parameters to be displayed in the 'Parameters to insert' list. You can use
the:
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1. Filter Name field
Use the * character to specify any string to be included in a parameter name. Specifying *Len* will display
in the "Parameters to insert” part of the dialog box all the parameters having the Len substring in their
name.

2. and the Filter Type field.

When you click OK in the dialog box above, the "Select the pathname of the file to be created" panel is displayed.

Selection of the file to be created

Select the Pathname of the File to be created EE
Save in; IE (E:) j | |=j€| I
001 207 a-detal-assembly_files |::| DownloaddfC<R5 |::| F.ey files
ADELE_IUMLOAD 1 DownloadDfC+RE 1 Localkkm
dev 1 DownloadDANFRASDFiel [ Madels
Dac? files 1 DownloadOfSDFired 1 My Picture
DocRuthBOWERS 1 Feal#R4 My webs
D ownloadD TR 4i L INCATDema 1 Recycler
L | ]
File narme: DezignT ablel Save
Save az twpe: | Microzoft Excel workshests [* xlz) j Cancel

Use this dialog box to specify the .xIs (Windows) or .txt file to be created. Specify the .xls extension when filling
out the 'File name’ field. Then click Open to display the design table dialog box.

Design table dialog box

The 'Configurations' tab
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DezignT able.2 active, configuration row - 4

— Design Table Properties it
Name:  [DesignT able.2 3 Activity

!Enmment AThiz design table was created by CRE on 08/26/00

Configurations ’ BAzzociations

3 Filer: | Edi.. |

Line D3 L1 B1 d1 01 b aterial

1 Brom 2mm 3.9 2mm 10rnmm Alurninium
2 3.1758mm 1mm 2mm 1.28mm  Bmm Braszz

3 3.175mm Tmm 2mm 1.25mm  10mm Bronze

L4 3.5mm 0.5mm B

a] 10mm 1.7mm 3 1.6Bmm 1dmm Lead

B Arnm amm Brnm 2. Tmm 13rnm b agresium
7 2. 2rnmm 1.2mm 2.1 1.28mm 10.7mm Copper

a 20rnrm dmm Arnm Amm 30ramm Mone

9 19rnm Amm fm 5. Tmm 28.mm Gold

Edit table... | [] Duplicate data in CATIA model

@ Apply J - Eann:el]

The current configuration as well as its number (< configuration number =) are highlighted. To change the current
configuration, you just have to click the new configuration in the design table.
A single row design table is created when you generate a design table with the current parameter values.

. The Filter
The filter is a means to help you query for a configuration meeting specific criteria. Click the "Edit... " button to
display the "Design Table Request Editor". See Using the Dictionary for information on how to use the syntax
provided by the dictionary.
In a query, you can specify a condition referring to the design table parameters as well as the parameters
external to the design table.

. The "Activity" check box
A design table is created active by default. The activity check box provides you with a way to deactivate the
design table to be created.

. The "Edit table..." push button
Click this button to display the edit table to be created. Depending on whether you have selected a .xls
extension or not, you will launch a Microsoft Excel application or your default text editor for a .txt file.

. The "Duplicate data in CATIA model™ check box
Check this box whenever you intend to reuse your document on an operating system different from the one
used to create the design table. That way, your design table data will be duplicated into your document.

The "Associations” tab

This tab provides you with a way to associate the document parameters with the columns of the external design
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table. The left part of the dialog box allows you to associate parameters with the design table columns while the
right part displays the list of associated parameters.

DeszignT able.1 active. configuration row - 4

! DEEign Tahle PerErtiEE et LT St e A e U T R S e e e T e T R e R L)
iNalTIE 1 ID ezign T able. 1 o Activity
i

Commerit :[This design table was created by CRE on 06/26/00

Confiqurations ! Agzzociations I

Filker On Part1 A gzzociations bebween parameters and colurnns
Filker Mame :i“ FParameters | Columnz
Filker Type : i.-i'-.ll j K &
Fararneters Coalurnns E1 E1
PartBody'Sketch. 1\Parallelizm. 5P D esignation d1 dl

FartB odytSketch. 1MParallelizm. & R aponFilettdin 01 0
FartBody\Sketch 1hLength.8% .t |MassBearng b aterial b aterial

FartB odytSketch. 1hLength. 34 At
FartB odytSketch. 1hLength, 10MA:

FartB ody\Sketch. 140ffzet 1148l
D rbD A Tl mbm - AV D o Al 170 A
1T * i

....................... i | H

iﬂ.ssnciateu Dissociate |

Create parameters... | Rename associated parameters |

Edit table... | [ ] Duplicate data in CATIA model

@ Ok J ﬂ.-'—‘-.pply] iEanceIJ

. The "Create parameters..." push button
When a parameter is referred to in the design table but has not been created in the document, clicking this
button allows you to create a parameter in the document and associate it with the right column of the design
table.

. The "Rename associated parameters" push button
If a parameter does not have the same name as the column it is associated with, you can rename this
parameter so that it has the same name as the column. Clicking the "Rename associated parameters" push

button displays a dialog box which asks you whether you want to rename all the parameters or only a few of

them.
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Creating a Design Table from the Current
Parameters Values

ol A design table is a feature that you create from your document parameters or from external
g data. No matter the existence of external data, you must create the design table in CATIA.

There are two ways to create a design table:
From the current parameter values

. From a pre-existing file.

The scenario described below explains how to proceed in the first case. The design table
creation process includes the following steps:

a. Create a table from the document parameters.

b. Select the parameters to add to the design table.
c. Specify a file to contain the generated design table.
d. Edit the generated CATIA design table.

e. Apply the design table to your document.

For information on how to use the different dialog boxes related to the design table, see The
Design Table Dialog.

ﬂ 1. Open the KwrStartDocument.CATPart document.
2. Click the x%ﬁ Design Table icon in the standard toolbar. The Creation of a Design
Table dialog box is displayed. See The Design Table Dialog for further information.
3. If need be replace the default name and comment for the design table.
4. Check the Create a design table with current parameter values option.
5. Click OK. The Select parameters to insert dialog box is displayed.

6. In the Parameters to insert list, select the PartBody\Pad.1\FirstLimit\Length and the
PartBody\Pad.1\SecondLimit\Length items. Then click the right arrow to add both

items to the Inserted parameters list.

7. Click OK. A file selection box is displayed.
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Specify the pathname of the design table to be created. Click OK in the file selection
dialog box.

The design table feature is added to the specification tree and a dialog box displays
the newly created design table. This design table contains only one configuration. By

default it is active.

If the file specified already exists, the Creation of a Design Table dialog box is

! re-displayed as well as a message box asking you whether you want to

overwrite the existing file.

Click Edit table... to start an Excel application (under Windows) or open the text
editor under Unix.

Replace the PartBody\Pad.1\FirstLimit\Length parameter value with 80mm.

Save your Excel or .txt file and close your application. Some information messages are
displayed in a dialog box warning you about events related to the design table. Click

Close.

Click Apply into the CATIA design table dialog, the document is updated as well as
the CATIA design table. Click OK to exit the dialog and add the design table to the

document.
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Creating a Design Table from a Pre-existing File

ol A design table is a feature that you create using your document parameters or external data.
W No matter the existence of external data, the design table must created in CATIA. There are
two ways to create a design table:

. Using the current parameter values

. Using a pre-existing file

The scenario below describes how to proceed in the second case. Here are the main steps to
follow:

a. Select the pre-existing file containing the raw data.

b. Create the associations between the document parameters and the external table
columns. You can choose to create these associations automatically.

c. Edit the generated CATIA design table.

d. Select a configuration in the generated design table. You can modify the default
configuration proposed by CATIA.

e. Apply the design table feature to your document.

For information on how to use the different dialog boxes related to the design table, see The
Design Table Dialog.

[ 1. Open the KwrStartDocument.CATPart document.

2. Click the Design Table icon (%«) in the standard toolbar.

The Creation of a Design Table dialog box is displayed. Enter a name (DesignTablel

for example) and a comment.
3. Check the Create a design table from a pre-existing file option. Click OK.

4. Select the KwrBallBearing.xls file, and click Open. A dialog box asks you whether you
want to perform automatic associations between the design table columns and the

document parameters which have the same name.

5. Click Yes. The Material parameter is the only one which is common to the document
parameters and to the external design table. A multi-row design table is created. The

'<' and '>' symbols denote the current configuration.

6. Select the configuration you want to apply to the document (line 4 for example). Click

Apply.

The Iron parameter value is displayed in the specification tree.
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7. Click OK to end the design table creation.

i The scenario below illustrates how to create a design table by associating one by one the
L document parameters with the input file columns.
ﬁ 1. Open the KwrStartDocument.CATPart document.

2. Click the ﬁ

The "Creation of a Design Table" dialog box is displayed. Enter a name (DesignTable2

Design Table icon in the standard toolbar.

for example) and a comment.

3. Check the Create a design table from a pre-existing file option. Click OK. A file selection

panel is displayed.

4. Select the KwrBallBearing.xls file. Click Open. The Automatic associations? dialog box is

displayed.

5. Click No. The design table dialog box informs you that there is no associations between

parameters and columns.

Now, you have to associate one by one the document parameters with the design table

columns.

6. Click the Associations option. The table design dialog box now displays side by side the

document parameter list and the input file columns.

7. In the Parameters list, select the PartBody\Hole.1\Diameter item. In the Columns list,
select the d parameter. Then click Associate. A parameter couple is now displayed in the

Associations between parameters and columns list.
8. Repeat the same operation for the Material parameter.

Selecting a parameter or an association in the list highlights the corresponding values in

the geometry area.
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h.

The parameter list can be filtered:

o By clicking on a feature (either in the specification tree or in the geometry
area). All the parameter values of the selected feature (and children) are
highlighted in the geometry area. The parameter list displays only the

parameters of the selected features (and children).

o By specifying a string in the Filter Name field. For example, typing *ength*

displays all Length parameters

o By specifying a type in the Filter Type field.

The Create parameters... button allows you to create automatically parameters
and associations for items of the Columns list. The Rename associated

parameters button replaces the parameter name with the column name.

9. Click OK to end the DesignTable2 creation dialog.
The DesignTable2 feature is added as a relation to the specification tree. Double-click
DesignTable2 in the specification to edit the table. By default, the configuration <1> is
applied to the document. A new material (Aluminum) is applied to the document and
the hole diameter is modified.You can select another configuration and apply it to your

document.
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Interactively Adding a Row To a Design Table
External File

Py The task described below explains how to add a row to a design table external file. The scenario
) is divided into the following steps:

. The user opens the CATPart file and inserts the design table
. The user deactivates the design table and creates a new configuration
. The user adds the configuration to the design table external file

. The user activates the design table and implements the new configuration

This new function enables the user to add a contextual menu on design table feature (in the

I tree) which appears only:
. If the design table is deactivated
. If the design table external file exists and is read/write
. If at least one parameter is associated.
The behavior of this command is to add a row at the end of the design table file with associated
parameters values. For not associated columns, an empty cell is added.
P To carry out this scenario, the user will need the following files:
I KwrAddARow.CATPart
KwrAddARow.xIs
7 Note that this task can only be performed in an english environment.

Prior to carrying out this scenario, make sure the With value and With formula options are
= checked in the Tools->0Options->General->Parameters and Measure->Knowledge tab.
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1. Open the KwrAddARow.CATPart file. The following image displays.
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fea Formula. 3 Open_body. 1! an’r J\Foint coordinates. 1
fea Faormula.d: "C Jpen_hody 15 Flllrl’r JSWFoint coordinates. 1

‘E‘ FarBody

2. Click the Design Table icon (

3. Click the Create a design table from a pre-existing file radio button and click OK.
4. In the opening File Selection window, select the KwrAddARow.xls file and click Open.

5. Click Yes in the Automatic associations window: The design table opens. Click OK to

close it.
6. Click the Measure update icon to update Formula.l.

7. Under the Design Tables node, double-click Configuration=1. The Edit Parameter

dialog box displays.

8. Click the Design table icon in the Edit Parameter dialog box: The Design Table window

displays.
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n the dialog box, select the second configuration (line 2), click Apply, and OK twice.

Right-click Formula.l in the specification tree and select the Local Update command.

In the Specification tree, right-click DesignTable.1 and select the DesignTable.1

object-=Deactivate command. The design table is deactivated.

Modify the spline, to do so, proceed as follows:

Double-click Point.1 twice in the specification tree or in the Geometry. Enter the
coordinates indicated below into the Point Definition dialog box.

Modify the coordinates Point 1 Point 2 Point 3
of Point.2 and Point.3
(see table opposite) X Y 100 50

Y 0 100 50

Z 0 -100 -226

Click OK when done.
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13. Add the new configuration to the design table. To do so, right-click DesignTable.1 in the
specification tree and select the DesignTable.1 object-=Add row with current

values command.
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&dd row with current values

Right-click DesignTable.1 and select the DesignTable.1 object-=Activate command.

Double-click Configuration=21 under DesignTable.1l and click the Design Table icon

In the DesignTable.1 window select the configuration that you have just added and click

Apply and OK twice. The spline is updated accordingly.
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Controlling Design Tables Synchronization

This topic aims at providing the user with short examples when working with design tables in
) the following modes:

Automatic Synchronization At Load
Interactive Synchronization At Load

Manual Synchronization

W Automatic Synchronization At Load

.~ When loading a model containing user design tables, if the design table files have been
“=" modified and the external file data is contained in the model, the design table will be
synchronized automatically if this radio button is checked.

1. Open the KwrBallBearingl.CATPart file. The following image displays.

fea Formula. 1

e Formula. 2:
j’;;t'lm'| I_l|-1 5
[:3 / BalR.adius)
= A AGerep— q/BalNumber
" Rle. 1
i.',l'- PartBody

JB Aluminiuim

2. Click the Design Table icon (&= ). The Creation of a Design Table dialog box displays.
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3. Click the Create a design table from a pre-existing file option and click OK. The File

Selection dialog box opens.

4. Select the KwrBearingDesignTable.xls file and click Open. Click Yes when asked if you

want to associate the columns of the tables with the parameters.
5. Click OK to apply the default configuration.
6. Save your file and close it.

7. Open the KwrBearingDesignTable.xls file. Change the material of row 2 to Gold. Save

your file and close it.

8. Go back to Catia. Open the part: The Part is updated accordingly to your changes.

M BalBearing 1

Interactive Synchronization At Load

...... When loading a model containing user design tables whose external source file was
*' deleted, this option enables the user to select a new source file or to save the data
contained in the design tables in a new file.

1. From the Tools-=0Options... menu, select General-=Parameters and Measure and

check the Interactive Synchronization At Load option in the Knowledge tab.

2. Open the KwrBallBearingl.CATPart file. The following image displays.
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3. Click the Design Table icon (). The Creation of a Design Table dialog box displays.

4. Click the Create a design table from a pre-existing file option and click OK. The File

Selection dialog box opens.

5. Select the KwrBearingDesignTable.xls file and click Open. Click Yes when asked if you

want to associate the columns of the tables with the parameters.
6. Click OK to apply the default configuration.
7. Save your file and close it.
8. Go to the directory containing the KwrBearingDesignTable.xls file and delete it.

9. Go back to Catia. Open the KwrBallBearingl.CATPart file: A dialog box displays asking

you if you want to select a new file. Click the Select button and select a new Excel file.

Manual Synchronization

...... When loading a model containing user design tables, if the design table files have been
modified and the external file data is contained in the model, the design table will be
synchronized if this option is checked. To synchronize both files, right-click the design
table in the specification tree and select the DesignTable object-=Synchronize
command or the Edit->Links command.
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1. From the Tools-=0Options... menu, select General-=Parameters and Measure and

check the Manual Synchronization At Load in the Knowledge tab.

2. Open the KwrBallBearing2.CATPart file. This file already contains a design table whose
values are identical to those contained in the KwrBearingDesignTable.xls file (Note that
the KwrBearingDesignTable.xls file and the KwrBallBearing2.CATPart file should be

located in the same directory.)

=% = Relations
fea Formula, 1: ©
fea Formula, 2: R.1=0ffset 1fcos(
fea Formula. 3: BalRadius=0.99 * R.1
fe Formula.4: BalMumber= int (3#* D3 fBalRadius)
fea Formula,s: Angste Lalluimber

Configuration=1

B Aluminiuim

3. Select the Edit->=Links command to edit the Excel file path and select the appropriate

KwrBearingDesignTable.xls file. Save the file and close it.

4. Open the KwrBearingDesignTable.xlIs file and modify the material values for example.

Close the file.
5. Go back to CATIA. Open the KwrBallBearing2.CATPart file.

6. Select the Edit-=Links command and click the Synchronize button to synchronize both

files.
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.. If the Duplicate data in CATIA model option is checked, and if you choose another design
I table file without using the Edit Table command when in session, the following message
displays whatever the settings:

Design Table Synchronization El

The file of the design table DesignTable.1 has been modified,
Do vou wankt this design table ko be synchronized with this File?

Yes Mo

.................................

If the Duplicate data in CATIA model option is unchecked, the synchronization occurs
automatically.
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Storing a Design Table in a PowerCopy

ol This task shows how to store a design table in a power copy for later use. In this scenario, the
N user wants to instantiate the inner and the outer cages of a ball bearing in a different context.

To do so, he creates a powercopy only containing the outer and the inner cages of an already
existing ball bearing.

This scenario is divided into the following steps:

. Inserting the Design Table into the CATPart file
Creating the PowerCopy

. Instantiating the PowerCopy containing the Design Table

To carry out this scenario, the Product Knowledge Template license is required.

I
To carry out this scenario, you will need the following files:
- . KwrBallBearingl.CATPart
. KwrBearingDesignTable.xlIs
To store a design table in a PowerCopy, do not forget to select the parameters pointed by the
—

design table.

ﬂ 1. Open the KwrBallBearingl.CATPart file. The following image displays.
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Inserting the Design Table into the CATPart file

2. Click the Design Table icon ( i ) in the Standard toolbar. The Creation of a

Design Table dialog box displays.

3. Check the Create a design table from a pre-existing file radio button and click

OK. The File Selection dialog box displays.
4. Select the KwrBearingDesignTable.xls and click Open.

5. Click Yes when asked for automatic associations and click OK. The Design table now

displays below the Relations node.
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Creating the PowerCopy

6. From the Start-=Knowledgeware menu, access the Product Knowledge
Template workbench (if need be) and click the Create a PowerCopy icon. The

Powercopy Definition dialog box displays.

7. In the Specification tree, select the following items:
DesignTable.1
Shaft.1
Shaft.2
Shaft.3
Sketch.1
Sketch.2
Sketch.3
the Material Parameter.

Click OK when done. The PowerCopy displays below the PowerCopy

node in the specification tree
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0 Aluminicim

8. Save your file and close it.

Instantiating the PowerCopy

9. From the File-=New menu, select Part in the List of Types and click OK.

10. If need be, from the Start-=Knowledgeware menu, access the Product
Knowledge Template workbench and click the Instantiate From Document icon.

The File Selection dialog box displays.

11. Select the KwrBallBearingl.CATPart file and click Open. The Insert Object dialog box

displays.

12. Select the yz plane in the specification tree and click OK. The Design Table is

instantiated
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Design Tables: Useful Tips

. A design table can only be created from non-constrained parameters, i.e. from parameters which are
neither referred to in an active design table nor used in any other active relation.
If you keep the Activity option checked for DesignTableO and you try to create another design table, you will
have to select the parameters to add to your second design table among a restricted parameter list.
Uncheck the Activity option if you want to deactivate a design table and reuse its parameters in another
design table.

. Anytime you modify a design table, the relations that refer to this design table detect the modification and
turn to a to-be-updated status.

. As long as a design table is active, the parameters which are declared in it are constrained parameters and
you are not allowed to modify them.
Double-clicking a design table in the specification tree displays the design table with its set of configurations
and allows you to select a new configuration.

. Only parameters which are not already constrained by any other relation or by any other design table can be
used to create a design table. If a parameter is already constrained, it does not appear in the Parameters to
insert list in the design table dialog box.

. Selecting the parameters to be inserted in a design table
The Filter Name and Filter Type filters can be used to restrict the display of a parameter list. If you specify x
in the Filter Name field of the Select parameters to insert dialog box, you will display all the parameters with
the letter x in their name (XA, xB, xXC, xD, XE). If you select the Renamed Parameters in the Filter Type list,
you will display all the parameters you have renamed in the Formulas dialog box (yA, xB, XA, yC, xC, yB,
yD, xD, yE, XE, TangE).
Parameters to be inserted can be multi-selected. You just have to keep on pressing the Ctrl key while you
select parameters. If you do this, the group of multi-selected parameters will be carried forward onto the
Inserted parameters list in the order in which they are displayed in the initial list.
When the design table is created, the rank of the columns fits the rank of the parameters in the Inserted
parameters list. If you want to have columns ordered in a given way in the design table, you must insert the
parameters one by one.

. Accessing the functions related to the design table
Once in the formula (rule or check) editor, select the Design Table item in the dictionary, the list of the
methods that can be applied to a design table is displayed. Select a method, then click F1 to display the
associated documentation.
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Using the Knowledge Inspector

The Knowledge Inspector allows you to query a design to determine and preview the results of changing any
parameters without committing themselves to actually changing the design. This "what if" analysis provides
immediate feedback that helps you experiment and refine designs.

While it is important to determine what happens when one or more parameters are changed, it is equally
significant for you to see how a design can be changed to achieve a desired result. The Knowledge Inspector
supports this by allowing you to query "how to" make a particular change.

In short, the Knowledge Inspector is a tool designed to study impacts and dependencies.

What if Helps you understand to what extent changing any parameter of your design (such as material,
(impacts) pressure, or a dimensional parameter) changes the operation or design of the product on which
you are working. Can be used to examine interactions of parameters with each other and with
the rules that make up the product's specifications.
A "Geometric Update" option enables you to visualize the result of your modification in the
geometry area.

How To

(dependencies) Helps you determine how your design can be changed to achieve a desired result.

il
=

You shouldn't use the ) capabilities with the Knowledge Inspector.

What If Mode
How To Mode
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The 'What If' Mode

| : .
{T} This task explains how to use the ‘What If' mode.
i 1. Open the KwrFormulal.CATPart document and access the Knowledge Advisor workbench.

o

+

=]
2. Click the Knowledge Inspector icon * "2 or select the Knowledge Inspector from the standard tool bar. The

"Knowledge Inspector” dialog box is displayed. Check the *‘What If* option.

3. Select the KwrStartDocument\PartBody\Pad.1\FirstLimit\Length parameter (at this stage, don't modify its

value in the Equals field).

Knowledge Inspector EE3
— Agentzs Optionz Filters
@ what If O How To ||[] Geometric Update [ ] Show All Parameters || Filker Mame |
Filter Type : |41 |
Dvn | M ame | Y alue |
KamrStartDocumentsPartB odytPad. 145 econdLimitsLength 10rmm
KamrStartDocumentsPartB odytPad. 14FirstLimithLength B0rmim
— Parameter
Then
Farameters | Relation Mame | | itial alue | War | Ol alue | War | M et

1] | ©
Back I Forward I

@ Apply I - Eann::ell

4. Click Apply. The following list of parameters and parameter values is displayed in the Then area.
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— Parameter

|Kwr5tartD ceurnentyPantB adisPad, T AFirstLimith Length EqualsIEDITIITI E

= Then
Farameters | Relation Mame | Iritial alue | "-I..I Ol alue | "»-"..I Mewt alue |
KamrStartDocumenthPartB ody Pad. 1. B0rmim = Blmm = Blmm
KwnStatDocument\PartBody\Hole 1. PatBocy\Pad 1%First..  B0mm =  BOmm = BOmm
KawrStartDocumenthPartBody\Sketc... 2 * PatBody'Hole 1., 120mm = 120mm = 120mm

The first line describes the parameter which has just been selected. The other lines describe the impacted

parameters.

5. Use the Equals field to replace the KwrStartDocument\PartBody\Pad.1\FirstLimit\Length parameter value with

60mm. Click Apply. In the Then area, the parameter values are updated as follows:

— Parameter

|Kwr5tartD acurmenty PatB adpsPad, TAFirstLimithLength EqualsIEDITIITI E
— Then

FParameters | Relation Mame | Initialy alue | ‘u"..l Qld/ alue | "-f..l M et alue |
KanrStartDocumenthPartBodytPad. 1. B0 = Blmm £ BOmm
KwrStatDocument\PanBody\Hole 1. PartBodysPad 1First . B0mm = Bmm ¢ TOmm
KawrStartDocumenthPatBodyhSketz... 2 * PartBodysHaole 1. 120mm = 120mm < 140mm

The InitialValue column shows the initial parameter values (when you open the Knowledge Inspector). The
OldValue column shows the parameter values resulting from the previous ‘What if* operation. The Var

(variations) columns show comparison operators between values located in adjacent columns.

6. Check the Geometric Update option to display in the geometry area the modifications resulting from the

'What If' operation. Click Apply to update the document in the geometry area.

7. Click OK to apply the values resulting from the current 'What If' operation to your document. Otherwise, click

Cancel>.

. Note that:
Back | Forward |

Using the : buttons reloads in the 'Then' area the previous or next values in
the history of the 'What if" operations.

Checking the Show All Parameters option displays all the document parameters. An f
letter in the Dvn column indicates that the parameter is constrained by a formula.

Selecting a parameter in the Then area while the Show All Parameters is checked,
highlights the selected parameter in the parameter list above.
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A\ Modifying a parameter value does not imply that the values of the impacted parameters are

Lih automatically updated by a 'What If' operation. For example, if a parameter is constrained by a
formula such as:

if Parameterl > A then Parameter2 = B

replacing the Parameterl value with a value greater than A won't modify Parameter2 if
Parameter2 was previously set to B.
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The 'How To' Mode

I . .
{T} This task explains how to use the ‘How To' mode.
i 1. Open the KwrFormulal.CATPart document.

o

+

=]
2. Click the Knowledge Inspector icon "% in the standard toolbar. The Knowledge Inspector dialog box is

displayed. Check the ‘How To' option. By default, only the parameters which are constrained by a formula

are displayed.
3. If need be, check the Show All Parameters to display all the document parameters.

4. Select the KwrStartDocument\PartBody\Hole.1\Diameter parameter (assuming that you would like to have

this parameter modified).

5. Click Apply or Enter. The list of parameters to be modified in order to change the Hole.1\Diameter

parameter is displayed in the 'Use' area.

6. Select the Pad.1\FirstLimit\Length parameter.

Knowledge Inspector K
— Agents Optians Filters
1 wihat IF # How To || Geometic Update ] Show &l Parameters || Filker Mame :[f
Filter Type : 41 |
B | M ame | Y alue |
f KawrStartDocumentsPartB odyhSketch. 1A adius. 14F adiuz 120mm

KamrStartDocumenthPartB odytHole. 1 \Diameter GO

— Modify Parameter

[EwrStatDiocumentyPartBadyiHale 14 Diameter EEIUH|S|ED""”" f}::ul
Ilze
FParameters | War | Ol alue | War | et alue |

Back I Faornward I

@ Apply I = Eancell

e
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7. Check the What If option.
8. Modify the FirstLimit\Length parameter in 'What If' mode.

9. Click OK to apply the parameter modification to your document.

Note that:
. Checking the Show All Parameters option displays all the document parameters. An f letter in the Dvn column
indicates that the parameter is constrained by a formula.

. Selecting a parameter in the 'Use' area while the Show All Parameters is checked, highlights the selected
parameter in the parameter list above.
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Working with the List Feature

i

List features can be used to manage lists of objects or parameters. These lists
can be edited interactively. The List edition window enables the user to sort

items automatically and to specify the type of objects authorized.

The list feature is integrated in the update mechanism, the size of the list is
computed automatically (it is provided with functions designed to compute
sums, areas, costs...).

The list feature can be manipulated through the language to:

Create list

Copy the content of a list into another one
Add and remove elements

Get an element

Retrieve values from the list

Move elements of the list to another position

Dictionary tembers of List
Surface Constructors ;l Lizt. Size []: [nteger -
Analysiz operators Lizt. Addltem [Object: ObjectType, Index: Integer]: VYoidT ppe
Law J Lizt. Removeltem [[ndex: nteger]: WoidT ype
Operators Lizt. Getltem [Index: Integer]: ObjectT vpe
Line Constructors Lizt. Rearderltem [Current: Integer, T arget: Integer]: ObjectTvpe
wWireframe Constructors Copy [List: List]: List
Ligt [Mest: ObjectTwpe, .1 List
Congtant ll Lizt. Sum (1. Real ll

Using the List
Using the List Edition Window
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Using the List

This task explains how to use the List Feature.

In the scenario described below, the user will manipulate a plane wing to which he will add planes and
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intersections. He will then create parameters and formulas to calculate the surface of the intersections and will

create a list that will compute the total area of the intersect sections.

To know more about the List Edition window, see Using the List Edition Window.
To know more about the List Feature, see Working with the List Feature.

1. Open the KwrPlaneWing.CATPart file.
2. Access the Generative Shape Design workbench.

3. Create three planes. To do so, proceed as follows:

. Click the Plane icon in the tool bar.

a) The Plane Definition dialog
box opens.

b) In the Plane type area, enter
the yz plane (select it in the
geometry or in the specification
tree): The yz plane is displayed in
the Reference area.

c) Indicate the required offset in
the Offset field (-50mm for
example). Click OK.

d) Repeat this operation twice
with offsets of -100 and -150mm.

(Click the graphic to enlarge it)

S T

4. Add formulas to calculate the intersection surface of the planes with the blend. To do so, proceed as

follows:

fea

. Click the icon. The Formulas Editor opens.

. Select Area in the scrolling list and click the New parameter of type button. Change the name

of the parameter to Area_Intersectl and click the Add Formula button. The Formula editor

opens.

. In the Dictionary, select Measures, double-click area(Surface, ...):Area.
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. Position the cursor between the parentheses, select Wireframe constructors in the Dictionary,
and double-click intersect(Surface,Surface):Curve.

. Position the cursor before the coma and select Plane.2 in the specification tree (or in the
geometry) then select Blend.1 in the specification tree. Click OK, Yes, and OK.

. Repeat the above steps for
Area_Intersect2 and Area_lIntersect3
by selecting Plane.3 and Plane.4.

(Click the graphic to enlarge it)

2
i
i
i

6. Select the 3 parameters located under
the Parameters node in the specification
tree, and click the Add button. Click
OK. Rename List.1 to Intersections for

example.

(Click the graphic to enlarge it)

7. Click OK. The list is added to the parameters.

8. Add a formula that will compute the area of the 3 planes intersections with the blend. To do so, proceed

as follows:

o Click the icon. Select Area in the scrolling list, click the New parameter of type

button, rename the parameter to Total_Intersection_Areas and click the Add formula

button. The Formula editor opens.
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i

o Click the List (Intersections in
this scenario) in the specification
tree: the name of the list is
displayed in the editor.

Under Dictionary, select List, and
double-click List.Sum(): Real in
the Members of List area.

Click OK twice.

The area of the 3 planes

intersections with the blend is

automatically calculated.

(Click the graphic to enlarge it)

9. Edit the list content and re-compute the total area. To do so, proceed as follows:

Double-click the list (Intersections) in the specification tree: the List edition window

opens. Select Area_Intersect3, click the Remove button, and click OK.

Right-click the
Total_Intersection_Areas
parameter and select Local

Update.

The area of the remaining 2
planes intersections with the
blend is automatically

calculated.
(Click the graphic to enlarge
it)

Click here to display the

result of this scenario.
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Using the List Edition Window

e

The List Edition window enables the user to manage the objects he wants to add to the list he is creating. It can

be accessed by clicking the List icon ( )-

List Edition o 2]

Marne Yalue | <Typex Add l

Area_Interseckl 0.01m: REmove I
area_Interseck2 0.00Fmz

Mowve LIE I

Mowve Down I

1] | i
Mumber OF Elements | 2
o oK I W Cancel I

The window contains four different buttons and is made up of 2 columns.

Name Column indicating the name of the list.
Value/<Type> Column indicating the value of the list or the associated type.

Enables the user to add the items he selected in the specification tree or in the geometry to

adt the list.

Remoyve I Enables the user to remove items from the list.

[ [al LIE I Enables the user to move up items in the list.

Mowve Down I Enables the user to move down items in the list.

The Number of Elements field displays the number of items contained in the list.

There are 4 different types of lists:
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. Not seen lists: These lists are created by CAA users and cannot therefore be modified interactively
by the user (they are not displayed). In this case, the buttons of the List dialog box do not
display.

. Read only lists: These lists are created by CAA users and cannot therefore be modified
interactively by the user (they are in read only mode). In this case, the buttons of the List dialog
box do not display.

. Read/Write lists: These lists are created by CAA users, can be edited by the end user but they
cannot be deleted.

. User lists: These lists can be edited and deleted by the end user.

. Like for any other parameter, it is now

possible to hide and reorder lists. To do List_ReadWrite object Defiritian. ..

so, right-click the list and select the - Hids
Hide or Reorder... commands. cide
Rearder...

. When clicking the List icon to create a Multi-Selection 3 IDIEI

list, the Multi-Selection panel now .

displays. To know more about this

panel, see the Infrastructure User's Ilé q"!@gl @ ;EE |

Guide.

Selection: |I"-.I|:| selection
Finish I
.

.. If you select an item in the List, and click another item in the specification tree or in the geometry, and
| click Add, the List item will be replaced with the one you have just added.
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Working with the Reaction Feature

The reaction is a feature that reacts to events on its source(s) by triggering an action. It is designed to cope with the
rules and the behaviors limitations and to create more associative and reactive design.

A reaction is a feature that reacts to events

The source can be:

. A selected feature (or a list of features)

. A parameter (result of a test)

Events can be:

. General events on objects (creation, deletion, update, drag and drop, attribute changes) and parameter
value changes.

. Specific events such as a power copy or a UDF instantiation/update.

. Insert/Replace component

. Object Drag and Drop

A reaction is similar to a rule in the fact that:

. Itis stored in the model.
. It reacts to changes and can trigger modifications.

. It also references other objects and parameters in the document and supports the replace mechanism.

But

. Reaction features provide a better control over when the action has to be fired.

. Reactions enable the user to perform more complex actions. Since you have better control when the action
is triggered, and as you're not constrained by the update mechanism limitations, you can use all the power
of any Visual Basic APl (in CATIA but also in other automation applications...), and a Visual Basic macro can
be called with arguments from an action.

. Reactions can be written to customize the update mechanism (to optimize user features, for example).

. Reactions can react to user actions (instantiation of a user defined feature), insertion of a component in an
assembly, modification of a parameter...

. Reactions can be stored in the model and can be integrated in the definition of a power copy or user feature.
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Using the Reaction Feature Window

Creating a Reaction: DragAndDrop Event

Creating a Reaction: AttributeModification Event

Creating a Reaction: Insert Event
Creating a Reaction: Inserted Event
Creating a Reaction: Remove Event

Creating a Reaction: BeforeUpdate Event

Creating a Reaction: ValueChange Event

Using a Reaction with a User Feature: Instantiation Event
Using a Reaction with a Document Template: Instantiation Event
Creating a Reaction: Update Event
Creating a Reaction: File Content Modification Event
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Using the Reaction Feature Window

You can access the Reaction window by clicking the U’Lu icon in the Knowledge Advisor workbench.

The Reaction window is made up of 3 major fields: The Source Type field, the Source field and the Action field.

Source Type

. Selection enables the user to
j manually select one or more items in
the specification tree or in the
geometrical area. These items will be
displayed in the Sources field.

Source type ; | S election

Owner enables the user to link the
action with a feature of the geometry
or of the specification tree (see Using

the Knowledge Advisor Reaction
Feature: DragAndDrop Event where

the reaction feature is linked with a
Hole, for example).

To link the reaction with an object of
the geometry, click the Destination
field and select an object in the
specification tree or in the geometry.

Sources Field

A reaction is a feature that reacts to events (see Available events below) on an object called the source and that
triggers an action.

The Sources field displays the selected items with which the reaction will be linked (only available if the
Selection Source type is selected.)

Available events

The events available in this scrolling list depend on the source type selected in the Source type field. The
reaction will be fired when one of the events detailed below happens.

Available Events Explanation

AttributeModification The reaction is fired because of a change in an attribute state. Only available if
the Selection option is selected.

BeforeUpdate The reaction is fired before a feature is updated.
DragAndDrop The reaction is fired after a feature is dragged and dropped.

Insert The reaction is fired when a feature is inserted.
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Inserted The reaction is fired after a feature is inserted.

Instantiation The reaction is fired when a user feature is instantiated.

Remove The reaction is fired when a feature is removed.

Update The reaction is fired right after a feature is updated.

ValueChange The reaction is fired because of a parameter value change. Only available if the

Selection option is selected.

FileContentModification The reaction is fired each time the file associated to the design table is modified.

Action Field

The action is triggered by a reaction that reacts to events on an object. This field enables the user to select the
language in which he wants to write the action (VB or the Knowledge Advisor language) and to edit the action.

Edit action button

Edit action... J Click this button to access the Action Editor.

Action Editor

The action editor displayed depends on the language selected in the Action field.

If Knowledgeware action is selected, the window below is displayed.

The Edition pane enables the user to
enter the body of the action.
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The Dictionary is divided into 2 or 3
panes depending on the selected
category:

- The left-hand one displays the
categories that can be used in an

action.

[riputs ;
r

- The middle one lists the objects

diztance[PartBodysHole. 1 .PartBodyhHaole. 2 )

hd|k

FPart Meazures

Drictionary temberz of Measures

Lizt :I diztahce [Body, Body]: Length
Conztant length [Curve, ... ]: Length

td ath

length [Curve, Point, Boolean): Len
leryath [T F'rint Printl- | F:nn_H—I;I
]

belonging to the selected category.
- The right-hand one displays the
members of the selected category.

@ 0K I \i.ﬂ.ppl_l,ll iEaru::EII

If VB action is selected, the window below is displayed.

Yuepm A=

Srrend

R LT]

£ T :I:l e, e Towwd (000 2 | [t TR WL )
mmqpeiinyn | R ;l

L
[ I

Slmhy nalll"E!
[ LA I B o
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T rdwcs pll = =2 me-n
Ji1HE
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Uil

Iligm ¥
RLTRET T E LR TEE g i
(R LR T 1]
HUN]

romd whgad ekl -« |
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|
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Creating a Reaction:

- The Name field enables the user to enter a name for
the VB script.

- The Comment field enables the user to enter a
comment associated to the VB script.

- The Editor enables the user to enter the VB script.

- The Insert object resolution button enables the
user to select an object in the specification tree or in
the geometry and to automatically add its resolution
to the script.

(Click the graphic opposite to enlarge it.)

DragAndDrop Event

Creating a Reaction: Insert Event
Creating a Reaction: Inserted Event
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Creating a Reaction: Remove Event
Creating a Reaction: AttributeModification Event
Creating a Reaction: BeforeUpdate Event
Creating a Reaction: ValueChange Event
Using a Reaction with a User Feature: Instantiation Event
Using a Reaction with a Document Template: Instantiation Event
Creating a Reaction: Update Event
Creating a Reaction: File Content Modification Event


file:///E|/www/meidocr12/Doc/online/kwrug_C2/kwrugat1064.htm

Knowledge Advisor Version 5 Release 12 Page 243

£l
|

b 1

Creating a Reaction: DragAndDrop Event

This task explains how to use the DragAndDrop event in a reaction feature. In the scenario below, the
user drags and drops a hole, which fires a reaction.

a) The following information are displayed in a VB box when the rule is fired:

. The type of feature.

. Its name as well as its initial diameter.

b) The user is prompted to click OK to convert the hole into a counterbored one or to click Cancel to
skip the conversion.

The Reaction capabilities require the Knowledge Advisor product.

Note that this task could be carried out in the past by using the Behavior feature which has been
replaced with the Reaction feature.

For more information about Reaction features, see Working with the Reaction Feature.

1. Create .CATPart file and a pad with a hole or open the KwrReactionPad.CATPart file.

2. Access the Knowledge Advisor workbench and click the Reaction icon

(&) to create a reaction. The reaction dialog box opens.

o In the Source
type field, select
Owner for the
Reaction to be
applied to the hole
selected in the
Destination area

(see below).
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Reaction K E3 ;
o In the Available

Source type Iljwner j events list, select

Sources ;

DragAndDrop for

the reaction to
occur when the

hole is dragged
byalable events ; IDrag.-'-‘mu:IDer j and dropped.

IDerpedFeature: Feature,Target : Feature: LEM

o In the Action field,

— Achion

() Knowledgeware action ™ VB action select VB action,

for the user to

write the action in

Edit achon... I VB.

Deztination

Fart1“PartBodytHaole. 1

o Click the
@ 0k | @ Cancel | L
_ Destination area

in the Reaction

dialog box and
select Hole.1 in the

specification tree.

3. Click the Edit Action... button, paste the following script in the editor, and click OK twice:

Set H = DroppedFeature.Parent.Item(DroppedFeature.Name)
Dim FeatureType, FeatureName, HoleType

FeatureType = TypeName(H)

FeatureName = H.Name

HoleType = H.Type

Strl = "The feature to be dropped"

Str2 = Strl & vbCrLf & "is a " & FeatureType & " type feature"
Str3 = Str2 & vbCrLf & "Its name is " & FeatureName & ™"
Str4 = Str3 & vbCrLf & "Its initial diameter is "_

& H.Diameter.Value & vbCrLf

Str5=Str4 & vbCrLf & _

"Unless you click Cancel, it will be converted into a counterbored hole"
Dim MyBox

MyBox = MsgBox (Str5,1)

if MyBox = 1 then

H.Type = 2

H.HeadDiameter.Value = 20.0

H.Diameter.Value = 10.0

End If
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4. Access the Part Design workbench. In the geometry, select the hole and drag and drop it. The

following dialog box appears:

o/ plane

vz plane
VYBScript
~

_ The feature to be dropped
F' elations i 8 Hole tupe feature

i i R [tz name 1= 'Haole. &'
'¢' F 2 rtBady It initial diameter is 10

Urlezz pou click Cancel, it will be converted into a counterbored hole

e

5. Click OK. The hole is converted into a counterbored hole (see graphic below).
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';'.T' Fartl
& vy plane

& 7 nlane

& 7y plane

. To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Creating a Reaction: Insert Event

This task explains how to use the Insert event in a reaction feature. In the scenario
below, the user inserts an element into the CATProduct document, which displays a
message.

The Reaction capabilities require the Knowledge Advisor product.

1. Open the KwrSyringeAssembly.CATProduct file.

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor

workbench and click the Reaction icon @ﬁ) to create a reaction. The reaction
dialog box opens.

Reaction [ s In the Source type
Source tppe ISelec:tiDn j field, select
Sources ; Selection for the

Reaction to be
applied to the

element you select

Awaillable events Inzert j and select the

syringe in the

Iinaerted  Product specification tree).
—Action

@ Knowledgeware action ) WE action

In the Availabl
Mezzage( 'dn element waz added to your document''] ¢ N Ehe Avatiabie

events list, select

Edit action... I
Insert for the

Destination : _
| Syringe’F elations reaction to occur

when an item is

@ o0k | @ Cancel
. inserted into the

CATProduct.
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o In the Action field,
select
Knowledgeware
action and enter
the following
message:
Message("An
element was added
to your
document").

This message will
be displayed each
time you insert a
new component into

the CATProduct.

o Click OK. A reaction
is added to the
Relations node in
the specification

tree.

Double-click the root of the specification tree, select the Insert-=Existing
Component... command and click the root of the specification tree. The File

selection dialog box opens.

. Select the KwrSyringePiston.CATPart file and click Open.

. The new element is inserted and the reaction is fired. The following message

displays:


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrSyringePiston.CATPart
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P To know more about the Reaction feature window, see Using the Reaction Feature
I Window.
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£l

Creating a Reaction: Inserted Event

This task explains how to use the Inserted event in a reaction feature. In the scenario below,
the user inserts an element into the CATProduct document, which displays a message.

The Reaction capabilities require the Knowledge Advisor product.

1. Create a CATProduct file called Container.CATProduct and insert the
KwrSyringeContainer.CATPart file by using the Insert-=Existing Component...

command. Save your file and close it.

2. Create a CATProduct file called Plunger.CATProduct, rename the root of the specification
tree to Plunger, and insert the KwrSyringePiston.CATPart file by using the Insert-

>Existing Component... command. Close the file.

3. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench
and click the Reaction icon G-'%) to create a reaction. The reaction dialog box opens.

o In the Source type
field, select Selection
for the Reaction to be
applied to the element
you select (plunger in

this example).

o In the Available
events list, select
Inserted if you want
the action to be
launched when the
Plunger is inserted into

the CATProduct.
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Reaction EE3
Source type ISeIec:tiDn j
Sources
Avallable events : || .arted j

Iinserted © Product

— Achion

@ Krnowledgeware action () VB action

M ezzage( 'Plunger Inzerted'')

Edit actio... I

@ 0K | @ Cancel |

4. Save the file and close it.

Page 251

In the Action field,
select
Knowledgeware
action and enter the
following message:
Message("Plunger
inserted"). This
message will be
displayed after the

plunger is inserted.

Click OK. A reaction is
added to the Relations
node in the

specification tree.

Save the file and close

it.

5. Open the Container.CATProduct file, select the Insert-=Existing Component...

command. The File Selection dialog box opens. Select the Plunger.CATProduct file and

click Open. The message specified step 3 displays.
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Reaction.1 : Information [E3

@ Flunger inzerted

P To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Creating a Reaction: Remove Event

This task explains how to use the Remove event in a reaction feature. In the scenario below,
the user removes an element from the CATProduct document, which displays a message.

The Reaction capabilities require the Knowledge Advisor product.

1. Open the KwrSyringeAssembly2.CATProduct file.

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench

and click the Reaction icon (}'ﬁ) to create a reaction. The reaction dialog box opens.

Source type I Selection

=

Sources :

Available events R emove

Iremwed : Product

Action

¥ Krnowledgeware action ) WE action

Mezzage"dn elerment was removed from your docurment')

E dit achion... I

Destination

| SyringetAelations

.

@ 0Kk | & Cancel |

In the
Source type
field, select
Selection
for the
Reaction to
be applied to
the element
you select
(Syringe in
this

example).
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5 Click OK. A
reaction is
added to the
Relations node
in the
specification

tree.

3. Double-click the root of the specification tree, right-click the Syringe piston in the

specification tree, and select Delete. The following message displays.

Reaction.1 : Information

® An element was removed from pour docurnent

¥ To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Creating a Reaction: BeforeUpdate Event

This task explains how to use the BeforeUpdate event in a reaction feature. In the scenario
below, the user optimizes the position of a point each time he modifies the length of the cable
(spline). The user creates his geometry and inserts all the components in a User Defined
Feature (UDF).

This UDF contains the geometry of a cable going through 3 points:

. The two points located at both extremities are to be specified in input.

. The coordinate of the third point is optimized in order to reach a target length for the
cable.

This target parameter is a published parameter of the UDF. The optimization is launched by
using a VBMacro with argument, called in a Reaction to the "Before Update" event of the UDF.

The Reaction capabilities require the Knowledge Advisor product.

1. Open the KwrEvent_BeforeUpdate.CATPart file: It contains 3 points and a spline (called

cable in this scenario).

]
—eiE Farameters

=

= CablelLength=400mm

e

E" Reallength=332 822mm=length(Open_body 14 5pline.1 )

3 distan ce =7.178mm=a bs(Reallength -Cablelength )

- - Belations ,n"l

= - Point?

I_— -_l Foint.3

~i g pline.1

t— < Puaoin ’Ir.l.1
|
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From the Start-=Knowledgeware menu, access the Product Engineering

Optimizer workbench and click the Optimize icon (%). The Optimization window

opens.

Enter the following data in the Optimization window:

Problem
tab

Optimization
type

Minimization

Optimized distance

parameter

Free Open_body.1\Point.3\Pointcoordinates.1\Z
parameters

Algorithm Simulated Annealing-Convergence speed

Termination

criteria Maximum number of updates: 100
Consecutive updates without improvements: 20
Maximum time (minutes): 5
Constraints
tab
New “Open_body.1\Point.3\Point
constraint coordinates.1\Z"~ - max

(Open_body.1\Point.2.coord(3)
,Open_body.1\Point.1.coord(3)) <= 0mm

Click OK in the opening dialog box, click Run optimization.

Select and output file and click Save.

Click OK once the optimization process is over.

From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench

and click the Macros with argument icon ( ﬁ). The Script Editor opens. Enter the

following data in the editor and click OK:

Argument

optim

Script body

optim.Run false
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8. Click the Reaction icon (ﬁ). The Reaction dialog box opens.

. . In the Source type field,
Reaction E E select Owner.

Source type IEIwner j
Sources
. In the Available events
g : list, select
Ayvailable events Eeforellpdate j BeforeUpdate.
Ifeature . UszerFeature
— Action
@ Krnowledgeware action ) WEB action
if [CableLength <= distance [Open_bodw.14Foint.] Ope «
tezzage ['Incompatible inputs: cable length iz less tha
elze
d -
q I I . . In the Action field, select
Knowledgeware action.
Edit achion... I
D estination :

| Part2R elations

@ 0K | & Cancel |

.

9. Click the Edit action... button, paste the following script in the editor, and click OK

twice:

if (CableLength <= distance (Open_body.1\Point.1 ,Open_body.1\Point.2 ))
Message ("Incompatible inputs: cable length is less than distance between points!™)
else

{
“VB Script.1” .Run(Relations\Optimizations.1\Optimization.1 )

}

10. Double-click the root of the specification tree and select the Insert-=UserFeature-

>UserFeature Creation... command. The UserFeature Definition window opens.
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11. In the Name field, enter the name of the UDF: Cablel in this scenario.

12. Select the Spline, Point3, Reaction.1, VB Script.1, Optimization.1, the 4 formulas, and

the parameters: they are displayed in the UserFeature definition window (see below.)

Uszerfeature Dehnition E

Drefinition | [nputs I Farameters | Documents | lcon | Outputs | Type I

M anne: |Ea|:|le1

Componetts Irputs of components

Cptimization.
J6 Formula.4

16 Farmula.3

- Faint.2 i

- Paoint.1

T Farmula.?

$* Cahlel

ﬂrﬁl Farmula.
distance

FeallLength

@ 0K l ﬁEancell

" Note that the UDF becomes the owner of the reaction. This reaction will be fired
before the update of the UDF instance.

13. Click the Parameters tab, select CableLength, click the Published name check box

and click OK.
14. Save the file and close it.

15. Create a new .CATPart file, access the Generative Shape Design workbench, and create

3 points.

16. Select the Insert->Instantiate From Document... command. The File Selection
panel opens. Select the KwrEvent_BeforeUpdate.CATPart file you just saved and click

the Open button.
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17. The Insert object dialog box opens. Select Point.1 and Point.2 in the geometry or in the
specification tree and click OK. The cable (UDF) is instantiated and the optimization is

launched before the update.

18. Repeat steps 14 and 15: select Point.2 and Point.3 when instantiating the UDF: the

cable lengths are optimized.

3 Pan?
& vy nlane
& 7 plane

& 7 plane %

D2 FanBody

~ - PFaint1
- Puaint.2
- PFaint.3
=% Cahlel 1
F CableLen gth=400rmrm

=¥ Cablal 2

=

B Cablelength=400rmm

19. Double-click the CableLength=400mm parameter and change its value to 200mm.

This cable length is optimized once again just before the update.

.. To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Creating a Reaction: ValueChange Event

ol This task explains how to use the ValueChange event associated to the reaction feature.

g The CATPart file contains a cable going through 3 points. The user wants the cable length to be
optimized each time he modifies the cable length.
The scenario is divided into 3 parts:

. the user creates an optimization
. the user creates a reaction

. the user modifies the cable length value

The Reaction capabilities require the Knowledge Advisor product.

[=o

ﬂ 1. Open the KwrEventValueChange.CATPart file: It contains 3 points and a spline (called

cable in this scenario).

Cablelength=400mm
FealLength=400.055mm=length{Open_body 1\=pline.1)
distance=0.055mm=ahs(ReallLength -CableLength )

' Relations

¢- PartBody

- 5 Open_bodhy. T

J.- < Point1

L_ J F:'I:I?r'lt.::_"

Foint.3

2. From the Start-=Knowledgeware menu, access the Product Engineering Optimizer

workbench and click the Optimize icon ( I%EE) The Optimization window opens.

3. Enter the following data in the Optimization window:
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Problem
tab

Optimization
type

Minimization

Optimized distance

parameter

Free Open_body.1\Point.3\Pointcoordinates.1\Z
parameters

Algorithm Simulated Annealing-Convergence speed

Termination

criteria Maximum number of updates: 100
Consecutive updates without improvements: 20
Maximum time (minutes): 5
Constraints
tab
New “Open_body.1\Point.3\Point
constraint coordinates.1\Z"~ - max

(Open_body.1\Point.2.coord(3)
,Open_body.1\Point.1.coord(3)) <= 0mm

. Click OK in the opening dialog box, click Run optimization.
. Select an output file and click Save.
. Click OK once the optimization process is over.

. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench

and click the Reaction icon (@). The Reaction dialog box opens.

. In the Source type
field, select Selection
and select the
CableLength parameter
in the specification tree
for the Reaction to be
applied to the
CableLength
parameter.
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Reaction K Ed

= 0urcE type ; I Selection j
Sources ;
Available events : [y o) eChange j

Iparameter : Length

— Action

() Knowledgeware action @ VB action

Dim partDocument Az Document -
Set partDocument] = CAT A Activelocument

Dim part1 Az Part

Set partl = partDocument?. Part

Drirn relations Az Relations

Set relations] = part1.Relations

Dim optimizationz1 As Ophimizations

Set optimizationz1 = relationz1.0phimizations j

Edit action... I

@ 0K | & Cancel |
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In the Available
events list, select
ValueChange.

In the Action field,
select VB action.

8. Click the Edit action... button, paste the following script in the editor, and click OK

twice:

Dim partDocumentl As Document

Set partDocumentl = CATIA.ActiveDocument

Dim partl As Part

Set partl = partDocumentl.Part

Dim relations1l As Relations

Set relationsl = partl.Relations

Dim optimizations1l As Optimizations

Set optimizationsl = relationsl.Optimizations

Dim anyObjectl As Optimization

Set anyObjectl = optimizationsl.ltem("Optimization.1")

anyObjectl.Run False
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Optimizations

The reaction is added to the specification tree. Cptimization.

Pﬂ Feaction.l

9. Double-click twice the CableLength=400mm parameter and change its value to

600mm: The optimization is launched (the RealLength and the distance parameters

have changed) and the geometry is changed accordingly.

.. Belations
'::I' FanBody
W % [l REn_ ho

I

= - Foint.?

L— -1 Foint.3

~i g pline.1

t_ <4 Paoint1
L

To know more about the Reaction feature window, see Using the Reaction Feature Window.
I
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Using a Reaction with a User Feature:
Instantiation Event

ol This task explains how to use a reaction in a User Defined Feature.
N The scenario described below is divided into two major steps:

. In the first step, you first create a formula that returns the length of the line, you create a
reaction that will add items of length type to a list when the document is instantiated and
then you create a UDF containing the line, the reaction and the formula.

. In the second step, you open a second document, you create a rule based on a list that will
display the total length, and then you instantiate the UDF that you previously created in this
document.

A basic understanding of the Part Design workbench and of Product Knowledge Template is
required to carry out this scenario.

ﬁ 1. Open the KwrUDFandReaction.CATPart file.

2. Create a parameter of Length type and assign it a formula. To do so, proceed as

follows:

Click the ¢ icon, select Length in the New Parameter of Type scrolling list,
click the New Parameter of type button, and click the Add Formula button.

. In the Dictionary, click Measures, and double-click length (Curve, ...):
Length.

. Position the cursor between the parentheses and double-click Line.1 in the
specification tree. Click OK, Yes, and OK.
(Length.1=length(Open_body.1\Line.1)).


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrUDFandReaction.CATPart

Knowledge Advisor

Version 5 Release 12 Page 266

3. Access the Knowledge '|
': o [ Inne

Advisor workbench,
A o1 Clane
click the List icon (" & 7 planc

L.
to create a list, and =rim F'mommaers

click OK. An empty list ¥ Lavgi1=580m - =longl (Dpen Lody™ Lo
appears under the

Parameters node.

R . . :"Illl | anmg = Lancik-1 =12 -c 1. E ||||||‘ ok L =]
(Click the graphic opposite to i TS it e nz1}

enlarge it.) T

? Dpch_a

I F""',*.].
l Fuinl

1 ne

[T tert- Ui

ET End-Zmim

4. Click the Reaction (%) icon. The Reaction editor opens:

o In the Source type list, select Owner.
o In the Available events, select Instantiation.

o In the Action area, select Knowledgeware action and click the Edit

action... button. The Action editor opens.

o Click the list in the specification tree and, in the Dictionary pane select

List, and in the Member pane, double-click List.AddItem.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/images/kwrReactionandUDFLargeNLS.gif
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o Position the cursor between the parentheses and enter Length.1 before
the comma, and 0 after the coma. Click OK twice. The Reaction feature is

created.

5. Access the Part Design workbench and select the Insert-=UserFeature-
>UserFeature creation ... command. The Userfeature Definition window opens: in the
Definition tab, enter the name of the User Feature (UserFeaturel in this scenario) and
select the Line, the Reaction, and the Length parameter in the specification tree. Click
OK.

The UserFeaturel is created and displayed under the Knowledge Templates node.

6. Save your file, close it, and open the KwrUDFandReaction2.CATPart file This is the file

into which you will instantiate the UDF you previously created.

7. Access the Knowledge Advisor workbench, and click the list icon () to create an
empty list and click OK.

8. Create a parameter of Length type (called Length.1 in this scenario) and apply a

formula to it. To do so, proceed as follows:

o Click the ) icon, select Length in the scrolling list, click the New

Parameter of type button, and click the Add Formula button.

o Select the list in the specification tree, in the Dictionary pane select List,

and in the Member pane, double-click List.sum. Click OK three times.

IFEx)
9. Click the Rule icon ( L f ), click OK, enter the following script in the Rule Editor, and

click OK:

Message('Total Length : #",Length.1
)

The total length is displayed: Omm.

10. Access the Part Design workbench and select the Insert-=Instantiate from


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrUDFandReaction2.CATPart
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Document ... command.

11. Select the file you created (from step 1 to step 5, KwrUDFandReaction.CATPart in this

scenario) and click Open. The Insert Object window opens:

Select Point.1 in the specification tree or in the geometry.
. Select Point.2 in the specification tree or in the geometry.

Select List.1 in the specification tree and click OK.

Total Length 1o 0 kNN
fisplaved & vy plane
& 7 nlane
& 7y plane
B Ell_l Farameters
Le List.1
Ié]s ListSize=1
E]E Length.1=50mm=List.1 Sumi)

- Felations Rule_1 : Information

RE FanBody ®
: : Tatal Length : S0
B Oper

Foint.1

Foint.2
Foint.3
Faoint.4

Fointh

L

L

Foint.b

I_I}_F_I}_F_I}_I}_

$* serFeature] 1
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£l

Using a Knowledge Advisor Reaction with a
Document Template: Instantiation Event

This task explains how to use the Instantiation event associated to the reaction feature.
The user wants to instantiate a document template containing a keypad into a .CATProduct file
already containing a mobile phone support.

The Reaction capabilities require the Knowledge Advisor product.

1. Open the KwrlinstantiationEvent.CATPart file. The following image displays.

ﬁ KnowledgeTemplates
J H Docurnent Template, 1

S
it Open_body, 1
- Impuks

A
J
J. 5 T
S Curve.d
Surface.3
Ao L ef .."':-' t :-.

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench

and click the Reaction icon (ﬁ). The Reaction dialog box opens.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrInstantiationEvent.CATPart

Knowledge Advisor Version 5 Release 12 Page 270

Reaction ilil . In the Source type field, select
Selection and select Document

; Template.1l below the Knowledge
=0Urce EYPE : |selection j Temglates node. °

SOUrces |

Document Templake. 1

In the Available events list, select
Instantiation.

Available events @ | 1ok ankiation j

I feature : Feature

— Ackion
. In the Action field, select

@ Knowledgeware action ) YE action Knowledgeware action and enter
the following message:
Message("'Keypad instantiated").

] ] Click OK when done. The Reaction
.Edll:a':&l feature is added to the Relations
Cestination : node.
|Main_shape\Relations

IMessage{"Keypad instantiated")

@ 0K & Cancel I

3. Click OK when done. The reaction is added to the specification tree.
4. Save your file and close it.
5. Open the KwrlnstantiationEvent.CATProduct file.

6. From the Start-=Knowledgeware menu, access the Product Knowledge Template

workbench.
7. From the Insert menu, select the Instantiate From Document... command.

8. In the File Selection dialog box, select the KwrinstantiationEvent.CATPart file that you

have just saved and click Open. The Insert Object dialog box displays.
9. In the Insert Object dialog box, click the Use identical name button.

10. Make the appropriate selection in the Replace Viewer window and click Close when
done. Click OK in the Insert Object dialog box. The document template is instantiated

and the reaction is launched.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrInstantiationEvent.CATProduct
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Reaction.1 : Informa |

@ kevpad instantiated

¥ To know more about the Reaction feature window, see Using the Reaction Feature Window.



Knowledge Advisor Version 5 Release 12 Page 272

Creating a Reaction: Update Event

This task explains how to use the Update event associated to the reaction feature.

£l
7 The CATPart file contains a rulebase that is updated each time a modification is made.
i The Reaction capabilities require the Knowledge Advisor product.
LY
ﬂ 1. Open the KwrEvent Update.CATPart: It contains a part with holes and a rulebase made

up of 2 checks.

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench

and click the Reaction icon (ﬁ). The Reaction dialog box opens.

. In the Source type field, select
Selection and select the RuleBase
in the specification tree for the
Reaction to be applied to the
rulebase.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrEvent_Update.CATPart
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Reaction . In the Available events list, select

Update.

Source type : ISelectiDn j

Sources
. In the Action field, select
Knowledgeware action and enter
the following message:
; Message("Rulebase updated™).
Avallable events : Update j ge("Ru up )

IMechanicalFeature: Feature

— Achion

@ Knowledgeware action () WE action

Mezzage"Ruleb aze updated'')

E dit achion... I

D estination :
| typart' R elationz

@ 0Ok I IﬂEann::eII

3. Double-click the CATKWECheck.1. The Check Editor opens. Modify the check:

(H\Diameter == 20mm) and click OK

4. Right-click the rulebase and select the Rulebase object-=Manual Complete Solve

command. The reaction is fired and the following message displays:

f'ﬂ Feaction.l
% PartBo cly

h.

To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Creating a Reaction: File Content Modification

£l

Event

This task explains how to use the FileContentModification event associated to the reaction
feature. This event launches a reaction each time the file associated to the design table is
modified.

The Reaction capabilities require the Knowledge Advisor product.

1. Open the KwrBallBearingl.CATPart file. The following picture displays.

BallBearingl

v plane

2 plane ..____#_______."'-_'-
4 7 plane
|-| Farameters -

E Material= H|IJF||IF|IIJr||

L& ¥

"I'I' etl=2mm= I:' 1-d1- I:'-

Relations )
EF".I'-.":'rl_n_upl.( 9

E_._,- Cpen _|:| od vl

< Alurninium

2. Click the Design Table icon ( ':: The Creation of a Design Table dialog box displays.

3. Click the Create a design table from a pre-existing file option and click OK. The File

Selection dialog box opens.

4. Select the KwrBearingDesignTable.xls file and click Open. Click Yes when asked if you

want to associate the columns of the tables with the parameters.
5. Click OK to apply the default configuration.

6. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearing1.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBearingDesignTable.xls
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and click the Reaction icon (Sﬁ). The Reaction dialog box opens.

Reaction * ilil . In the Source type field, select
- Selection and select the
; DesignTable.1 in the specification
Source byvpe . -
¥P= ¢ | Selection j tree for the Reaction to be applied to
SOUFCES ! the design table.

_ . In the Available events list, select
Available events : | Eier ontentMadification j FileContentModification.

IDesignTable i DesignTableTvpe

. In the Action field, select

e Knowledgeware action and enter
@ pnowledgeware action () YE action the foIIowin?] mdessage: "
Message("The design table was
Messagel"The design table was modified™) modifigds). -

Click OK when done. The Reaction
feature is added to the Relations

Edit action... I node.

@ ok | @ cancel|

7. Double-click DesignTable.1 in the specification tree. The Design Table window displays.

8. Click the Edit table... button and change the material of row 2 to Gold. Save your file

and close it. The reaction is launched and the message displays.
Reaction.1 : Information x|

@ The design table was modified

CIE. |

.. To know more about the Reaction feature window, see Using the Reaction Feature Window.
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Working with the Loop Feature

1. To know more about the loop concept, see Introducing the Loop Feature.

2. Prior to creating the loop, you should be familiar with the Loop Edition window. To know more, see
Getting Familiar with the Loop Edition Window.

3. Prior to starting creating a loop, you should know about the different steps of a loop creation and
about the action script. To know more about the different steps, see Creating a Loop: Roadmap. To

know more about the action script, see Using the Scripting Language. To get a full description of the
types used in action scripts, see the Reference section of this manual.

4. To get an example, see Creating a Loop or Creating a PowerCopy containing a Loop.

5. To get more information about the loop feature, see the Loop Feature: Useful Tips topic.



Knowledge Advisor Version 5 Release 12 Page 277

Introducing the Loop Feature

Loops use the Generative Knowledge language to drive the creation, modification and deletion of a set
of features. This functionality enables the user to:

. Select inputs in the definition of the loop
. Define several contexts in the loop action

Include the loop into a powercopy

It can be accessed by clicking the Loop icon ().

. Aloop is stored in the resulting model as a feature on its own. A change in its

e S - Salbtanal | Farameters
specification will drive the expected modification in the model.

. Aloop can be instantiated through a PowerCopy implying a significant
simplification of use and re-use.

Al Loop.1

4 Loop.2
l— 5} FarnBod

~ ;} Body. 2
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< Getting Familiar with the Loop Edition Window
and Menus

. The Loop Edition Window
. The Loop Tools Menu

. The Loop Contextual Menu

The Loop Edition Window

4

The Loop Edition window is displayed when you click the Loop icon ( ) in the Control Features tool bar.

2| x| Input(s)

This field enables the user to select the

Inpuk(s] : features that he wants to use in the
specification tree or in the geometry.

Mame Path The selected features are those that will

PoinksLisk Lisk_Exkract be used in the loop body.

SurfRef TrouTest)Surface\Revolute. 1

Lined:xis TrouTest\Result_BodyiLine. 9 .. To deselect items from the Inputs
I list, click them in the specification

4 | | _I*I tree or in the geometry.

Input Mame | |inefxis

The Input Name field enables the user

Conkext : [Result_PartBody to rename the inputs that he selected.
In this case, this name will be used in
From| 1 Tol 14 fo the loop body.
impork "Erusers\HoleDefinition_2 . ZATPart"; -

UDF_%i% isa TrouGarde_UF

1
Position = object: PointsList[$if];
SurfaceGarde = object: SurfRef;
fxis = object: Linefxis;

; i
@ K I - Cancell Preview I
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Context

This field enables the user to define the application context of the loop. It can be any V5 feature. To select the
context, click the Context field once, then click the item in the specification tree.

Iterators

The From ... To fields enable the user to define the number of times that the loop will operate. When defining
the ranges, the user can right-click the From... and the To fields to access the contextual menu.

. The Edit formula... command enables the user to access the Formulas

Edit formula. . editor and to create a formula that will apply to the loop operation. To
Add Mulkiple Yalues know more, see Creating a Formula.
Add Range. .. . The Add Multiple Values... command enables the user to add

multiples value. To know more, see Switching between Simple and

Edit Camrent. .. Multiple Values After Creating a Parameter.

s . The Add Range... command enables the user to add a range.
. The Edit Comment... command enables the user to add a comment.
. The Lock... command enables the user to lock this parameter. To
know more, see Locking and Unlocking a Parameter .
+~ Note that:

I . The step is one in the From... To fields.

. Both bounds are included when the loop runs.

Editor

The Editor enables the user to enter the loop syntax. The language to use in this editor is the scripting
language. To know more about the syntax to be used, see Using the Scripting Language.

The Tools menu

The Tools-=0bject Browser ... command enables the user to access the Object Browser. This browser
contains the types and attributes that are part of the scripting syntax.

The object browser guides you when writing a script. It allows you to access the keywords, operators and
feature attributes that can be used when working with the loop features.

+ The packages displayed in the left part of the browser are those you selected from the Tools-=Options...
I ' command.

To add or remove packages, proceed as follows:


file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyugat3002.htm#Switching between Simple and Multiple Values After Creating a Parameter
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyugat3002.htm#Switching between Simple and Multiple Values After Creating a Parameter
file:///E|/www/meidocr12/Doc/online/cfyugkwr_C2/cfyugparameters0013.htm
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1. Select the Tools-=0Options... command to open the Options window, then select General-
>Parameters and Measure, and click the Language tab.

2. In the Language field of the Knowledge tab, check Load extended language libraries and select
the libraries.

Browszer 7] From this window, you can manipulate
the list of objects supported by the
+ _ : script using their attributes...
M M |aﬂ | 5 @ ||:| Show Inherited Attributes . The left part of the browser
Bichan displays the available packages.
| || Circle a || FirstPaint . The central part displays the list of
L5DFackage Curve Geodesic objects belonging to this
G505haredPackac Chrection Orientation category.
F.nowledgeE =pert GS5MCircle iR adiuz

M echanicaltd odele G5MCircleZF ointzR SecondPoint . .
M echanicaltd odele GSMCircle3Foints Suppaort + The right part displays the
FartD ezign | G5MCircleBitangen attributes allowing you to
FartSharedFackag G5 MCircleBitangen
Standard 141 H_]I-.-Iﬂiml.ql“_rrrr il manipulate these objects (if any).
4 I I b 4 b
— Dezcrption
Type: D ouble ... and write loop bodies (see example
below):

Cloze I

CircleO isa GSMCircle
{

CircleType = 0;

TypeObject isa
GSMCircleCtrRad

{

Center = object:

..\..\..\Construction_Body\Point.2;
Support = object:

..\..\..\Construction_Body\Extrude.1;
Radius = 180mm;
¥
StartAngle = -100deg;
EndAngle = 100deg;

bs
M The Back icon.
To return to your last interaction in the wizard. Has no action on the script editor.

Bl The Forward icon.
To go forward to your next interaction in the wizard when moving through a series of interactions.

“E The Attribute Type icon.
This icon is not available in the current version of the product.

M The Inheritance icon.
To return to the root object.
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The Insert icon.
To insert the object name in the script.

The Loop Contextual menu

You can access the Loop contextual menu by right-clicking the loop in the specification tree.

. The Definition... command enables you to access

Loop. 1 object Defirition. .. the Loop Edition window.
Deactivate ]
The Deactivate... command enables you to
Hide deactivate the loop. In this case an icon indicates
. that the loop is disabled. To enable it, right-click it
Reorder. .. and select the Loop activate... command.

The Hide command enables you to hide the loop.
In this case, it will not display in the specification
tree.

. The Reorder... command enables you to reorder
the loops.
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Creating a Loop: Roadmap

Please find below the topics that will help you create a loop.

Declaring Input Data
Defining the Context

Specifying the iterators

A W DN P

Writing the Body of the Action script
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Declaring Input Data

Knowledge Advisor

The Input Data are the data that will be used in the body of the loop and potentially be changed when
instantiating the loop. To select them, click them in the specification tree or in the geometry.

Inpukis)
Mame: Path
The | N field PoinksList Lisk_PaointsRef
e Input Name fie SurfRef Instantiake_Hole_DefinitiontOpen_body, 115urfaceGarde
Inskantiate_Hole_Definition)PoinksDePercageiline, 2

enables you to change the
name of the input.

Input Name@
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Defining the Context

To create a loop, the user needs to define the context, that is to say the object (PartBody, OpenBody, Pad,
Relations, Parameters node or any feature) that will contain the items created by the loop. There are 3 different
ways to define the context.

Using the Context field

To define the context of the loop, you may use the Context field of the Loop edition

window. iZonkext : |
To do so, click the Context field, and select an object in the specification tree. In the Pad.1
picture opposite, the user selected a pad in the specification tree.

Using an existing Document

It is possible to use an existing .CATPart or .CATProduct document.

Using the context keyword

When creating elements that need to be located in different bodies, the user can change the context he defined
in the Context field and use the Context keyword to define new contexts in the loop body.

Pal_%it = 12mm;
Pt1_%if isa GSMPoint{PointType = 0; Typedbject isa GSMPointCoord{ ¥ = 20mm; }+

context LiskeConkext[2]
Paz_%it = 1mm;
PtZ_%it isa G3MPoint{PointType = 0; Typelbject isa GSMPointCoord Y= 15mm;}}

context LiskeConkext[3]
Pa3_%it = 3mm;
Pt3_%it isa G3MPoint{PointTyvpe = 0; Typelbiject isa GSMPointCoordd 2= InputHauteur;

« " The action script should not start with the context keyword since the first context is defined in the
L1y Context field.

Sample: KwrLoopMulticontext.CATPart (to launch the loop, activate the loop.)


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoopMulticontext.CATPart
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Using the Scripting Language

Introducing the Scripting Language

The Scripting Language is a declarative way of generating V5 Features. It allows users to:

. Describe objects using a very simple script language.
. Use 3D geometric features (sketches, parts, ...).
. Use parameters on features including formulas.

. Use related positioning & orientation constraints.
. Generate the corresponding V5 models (features, documents, User Features,...)

. Enter the body of their loops in the Loop Edition window in Knowledge Advisor.

Action Script Structure
Object Properties
Operators
Keywords
Variables
Comments
Limitations
Using the Get... Commands
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Action Script Structure
-lﬁzh-

An action script is written in text format and is organized in blocks consisting of related sets of statements.
A block consists in an instruction designed to create an object followed by a set of statements surrounded by

braces ({ }). Statement blocks can be nested and the most enclosing one within a script corresponds to the
document creation.

A document is made up of a hierarchy containing objects, their properties and the features they own. An action
script reflects this object hierarchy.

Example

LIDF_%i4$ isa Hole_LUDF 4 In the script opposite, the inputs and the
4 published parameters (2) of the
Pasition = object: PaointsList[$i$];  instantiated UDF "Hole_UDF" (1) are
7 SurfaceGarde = object: Surfref;  nested between braces {}.
Axe = object: Linedxe;
Garde = 3mm;
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ODbject Properties

. An object is created by default with some property values. These properties are defined or re-defined within
the braces just following the object declaration (isa keyword).

Unless otherwise specified, the units are IS units.

When defining properties, the semicolon ; is a terminator (see example below). The properties might be
object attributes (1), attributes needed to define a type displayed in the Object browser (2) or aggregated
objects (3).

UDF_$if isa Hole_LIDF Line. 1 isa G5MLine MyBody isa OperBodyFeature
1 1

Position = object: PointsList[$i$]; { LineType = 0O; Bowx isa Pad

surfaceGarde = object: SurfRef; TypeChject isa GSMLnePEPE 1

Axe = object: Linedxe; 1 I3

zarde = 3mm; FirstPaoint = object: Paint, 1; 5
r SecondPoint = object: Point.2;

Lengthl = S500mm; 1), opkional
LengthZ = 435mm; 1), optional
h
h

1 5 3

In the script above, the properties are In the script above, the properties In the script above, the Pad object
the inputs of an instantiated UDF. are the attributes required to is aggregated below the
create a point to point line. OpenBodyFeature object.
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Keywords

i

. isa keyword

. context keyword
. from keyword

. import Keyword

. publish keyword

iIsa Keyword
Definition
Enables the user to create a typed object or instantiate an object.

Syntax

. ObjectName isa ObjectType

or

. ObjectName isa InstanceName

where:

. ObjectName is the name of the object to be created.
. ObjectType is the type of the object to be created.

. InstanceName is the name of the object to be instantiated.

Example

Page 288
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import "E:\GPS.CATPart";
myGps isa CATPart

{
myPart isa Part
{
PartB isa BodyFeature
{
SO isa Sketch.0 {} //Instance name
padO isa Pad("S0") //Object type
¥
¥
¥

context Keyword

Definition

Enables the user to define in which part of the specification tree the object will be created. The context keyword
may be of use in 2 different cases:

context "Mypart.CATPart"

It can indicate a _
MyPart isa Part { }

document to be used. In
this case, the "..." are
used.

contained in the CC isa Cylinder { }

document. In this case
the path needs to be
specified (between ~...7).

Syntax

. context "Mypart.CATPart"

or

. context ~My.CATPart\MyPart\PartBody "

from Keyword

Definition

Allows the user to copy a document from an existing document without maintaining any link.
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Syntax

DocumentName isa DocumentType from FilePath
where:

DocumentType is either CATProduct, CATPart or model.
FilePath is the full path of the initial document.

To enter a file path you can:

Use the Insert File Path command from the contextual menu

Example

See Defining the Context

import Keyword
Definition

Specifies a document file (.CATPart or .CATProduct) containing definitions to be reused or redefined in the
document to be generated. All the features and feature values in the imported file become available to the
document to be generated.

Importing a document is:
. Of interest whenever you want to retrieve a consistent set of definitions from an already existing document
(for a UDF definition for example.)

. Required whenever you need to create a feature from a sketch (the script language does not allow you to
specify a sketch).

Syntax
i nport Fil eNane ;

where FileName is the name of the file which contains the document to be imported.
You should enclose the document name within quotation marks and end the import statement with a semicolon
(;). You can also use the ~ symbol to specify a relative path.

=~ To specify a file to be imported, you can:
Use the ‘Insert File Path’ command from the contextual menu. Selecting this command displays a
file selection panel. Quotation marks are automatically included but not the semicolon or
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Example
import "Eusersimeil R 1 2VPES ke loopiHole_Definition, CATPart";
UDF_%i% isa Hole_LIDF
1
Position = object: PointsLisk[$i%];
SurfaceGarde = objeck: SurfRef;
Axe = object: Linedxe;
izarde = 3mm;
h
publish Keyword
Definition

Enables the user to assign an object a name that will be used in the script.

Syntax
publish "Ixxx" as yyy ;

Where:

. XxxX is the name of the object to be published. To select this object, it is highly recommended to use the
contextual menu.

. yyy is the name you want to assign to this object

Example

Publi isa CATProduct
{

Publi isa Product

{

P isa Product

{
P1 isa Part

{

PartBody isa Feature

{

by

by
publish "Publi/P/!Selection_RSur:(Face:(Brp:(Pa;2);None:());Pa)" as mypadface; /*publishes

the face of a pad under the name "mypadface"*/

}

Q isa Product

{

Pa isa Pad{}
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Q1 isa Part
{
PartBody isa Feature
{
Cy isa Cylinder{}
}
3
publish "Publi/Q/!Selection_RSur:(Face:(Brp:(Cy;2);None:());Cy)" as mycylinderface;
//publishes the face of a cylinder under the name "mycylinderface"

}

assembly constraints: contact(*'P\toto","Q\tutu™);
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Variables

Variables are declared explicitly in your script. These variables are displayed as parameters in the specification
tree.

ALPHA = 45 deg;

FartBc

ch
ALPHA=45deg

v

Unlike in most script languages, a variable scope is not really determined by where you declare it. From
anywhere in your action script, you can access a variable by using the ..\.. and ? operators. After the script is

finished running, the variable declared in your script still exists as a document parameter.
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Operators

Arithmetic operators

-+ Addition operator (also concatenates strings)

- Subtraction operator

* Multiplication operator

/ Division operator

() Parentheses (used to group operands in expressions)

= Assignment operator

? (Question Mark in Formulas)
Definition

In a formula, specifies that the parameter value to be applied is the first parameter value found when scanning
the specification tree from the formula to the top of the specification tree.

Sample

KwrLoopRelativePath.CATPart

(Relative Path in Formulas)
Definition

Defines where the value of a parameter used as an argument in a formula is to be read. A single.. exits the
statement block where the formula is defined. The parameter value applied in the formula is then the one
defined in the parent feature scope.

Sample

KwrLoopRelativePath.CATPart


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoopRelativePath.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoopRelativePath.CATPart
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Using The Get... Commands

The commands described in this section are the ones the user can access when using the Loop Editor and right-
clicking in the Editor window.

. When creating a loop containing the path of a feature contained in the specification tree, it is highly
I recommended to use the Get Feature command to retrieve the internal name of this feature.

. Using the Get Axis Command

. Using the Get Edge Command

. Using the Get Surface Command
. Using the Get Feature Command

. Using the Insert File Path Command

The 'Get Axis' Command

ey This task explains how to create a chamfer by using the Get Axis command. This command
g enables the user to interactively capture the generic name of an axis and to insert it into the
script instead of keying it in.

-

1. Click the Loop icon () and enter 1 in the To field.
2. In the Script Editor, enter the following script and click OK. A pad is created.

myChamferDocument isa CATPart

{
myPart isa Part
{
PartBody isa BodyFeature
{
P isa Pad
{
b
s
¥
¥

3. From the Window menu, select Cascade.

4. Under the P isa Pad block, add F isa Chamfer, right-click to open the contextual menu
and select the Get Axis command, and select an edge in your geometrical surface. The

script should be as follows:
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5. Click the OK button. The chamfer is created.

The "Get Edge" Command

This task explains how to create a chamfer by using the Get Edge command. This command
@ enables the user to interactively capture the generic name of an edge and to insert it into the
script instead of keying it in.

)

1. Click the Loop icon (m) and enter 1 in the To field.

2. In the Script Editor, enter the following script and click OK. A pad is created.

3. Under the P isa Pad block, add F isa Chamfer, right-click to open the contextual menu
and select the Get Edge command, and select an edge in your geometrical surface. The

script should be as follows:
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myChamferDocument isa CATPart

{
myPart isa Part
{
PartBody isa BodyFeature
{
P isa Pad
{}

F isa Chamfer("Edge:(Face:(Brp:(P;0:(Brp:(Sketch.1;2)));
None:());Face:(Brp:(P;2);None:());None:(Limitsl:();Limits2:()))"){}
by

¥
}

4. Click the Generate button. The chamfer is created.

The "Get Surface" Command

This task explains how to create a sketch on an existing face by using The Get Surface
g command. This command enables the user to interactively capture the generic name of a
surface and to insert it into the script instead of keying it in.

[ 1. Open the KwrGetSurface.CATPart file.

2. Access the Knowledge Advisor workbench, and click the Loop icon. Enter 1 in the To
field
3. Enter the following script:

import "f:\cube.CATPart";
myFaceDocument isa CATPart

{
myPart isa Part
{
PartBody isa BodyFeature
{
P isa Pad{}

S isa Sketch.1()

4. Position the cursor between the two parentheses of the last line of the above script,

right-click to open the contextual menu and select the Get Surface command.

5. Select the face whose name you want to capture. The full name is inserted at the cursor

location. Enter the end of your script. In our example, the final script is as follows:


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrGetSurface.CATPart
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import "f:\PktGetSurface.CATPart";
myFaceDocument isa CATPart

{

myPart isa Part

{
PartBody isa BodyFeature

{
P isa Pad{}

S isa Sketch.1("Face:(Brp:(P;0:(Brp:(Sketch.1;2)));None:())")
{

}
}

The "Get Feature" Command

Fln

L

"ﬁ.|.F

-

This task explains how to use the Get Feature command. This command enables the user to
interactively capture the generic name of a surface and to insert it into the script instead of
keying it in. In the task below, the user generates a line.

1.

2.

Open the KwrGetFeature.CATPart file.

Double-click the loop located below the Relations node and insert the following code into

the editor:

Line_Pt_Pt isa GSMLine

{

LineType = O;

TypeObject isa GSMLinePtPt
{

FirstPoint = object: // Using GetFeature to Select the FirstPoint
SecondPoint = object: // Using GetFeature to Select the SecondPoint

}
}

Position the cursor after FirstPoint = object: and select the Get Feature command in

the contextual menu.

Click a point in the geometry and add a semi-colon (;) at the end of the line.

. Position the cursor after SecondPoint = object: and select the Get Feature command in

the contextual menu.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrGetFeature.CATPart
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6. Click another point in the geometry and add a semi-colon (;) at the end of the line. Your

script should now look like the one below:

Line_Pt_Pt isa G5MLine

d
LineTvpe =10,
Twpelbject isa GSMLiInePEPE

FirstPoint = object: Open_body. 1Y0Open_body, 2Y0pen_body, 31G5MPaink, 10;
SecondPoint = object: Open_body, 11Open_body, 24G5MPoint. 4;

h

h

7. Click OK. A new line is generated.

g':' CpenBody 1
sy CB_Poinks

B op _Lines

L Line_Pt_PE - o

< Paink.¥
4 Paint.d *°
Paint.9

Paint. 10

The 'Insert File Path' Command

lm This task explains how to use the Insert File Path command. This command is one of the
vl methods you can use to specify a path in a script.

When writing a script, you have to specify a file path in two cases:

when you import a file, see the import keyword.
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. Access the Script Editor and enter any instruction requiring a file path specification

(import in the example below).

. Position the cursor where the path is to be specified.

Knowledgeware Scrpt Editor - Schnptl

File  Tools

|im|:u:|rt I ;

. Right-click and select the Insert File Path command from the contextual menu.

iaet Surface
Gek Axis
izet Edge
et Feature

Insert File Path

In the dialog box which is displayed, select the appropriate file. Click Open to go back

to the script editor.

The full path is inserted at the cursor place. Check that the statement is ended by a

semi-colon.

Knowledgeware Scrpt Editor - Scnptl

File  Tools

impart "E: et zamplezhowelnitials ketch. CATPart' ;
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Comments

Multi-line comments (/* ... */) are supported. A single-line comment begins with a pair of forward slashes(//).

Note that DBCS characters are not supported as comment.

Example

Spherel isa Sphere // Creates a sphere

{
// Valuates the Radius property

Radius = 15.0 ;
¥
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Limitations
You should be aware of some restrictions:

. Instances of sketch-based features cannot be moved apart from their prototype.

. Any parameter used as an argument in a formula should be preceded by the ? symbol. The syntax X = 2 *
Y is invalid and should be replaced with X =2 * ? Y.

. Unless a formula-defined parameter has not been initialized with the proper units, the value calculated
from the formula is dimensionless.
Y=0Kkg ;
Y=2*7?2X;

. A script error stops the reading and the execution of the loop.
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& Creating a Loop

I~ The task below illustrates how to interactively apply a loop to an existing document.

= Clearance=4mmm

- " Relations

L

'-_ FParameters
tﬁ Diarneter=5mm

=" Diarneter=a8mm

= Clearance=4mr;

ﬂ Extrack.
Poink[ 7]
= Line. 7

]

1

The KwrLoopl.CATPart is made up
of a surface (2) and a solid (1) that
symbolizes a hole. This hole is
inserted into a User Feature (UDF)
for a later instantiation. The User
Feature (UDF) has 3 different inputs
(a point, an axis and a surface). 2
parameters of the User Feature
(UDF) are published (3).
Clearance=4mm

. Diameter=8mm

The KwrLoop2.CATPart is made up

of a surface (1) and of 14 points (2)
inserted into a list. The Line.7 is the
instantiation axis (1).

The aim of this scenario is to instantiate as many holes as existing points. It is divided into the

following steps:


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoop1.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoop2.CATPart
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. The user creates a loop.

. The user instantiates the User Feature (UDF) from the existing .CATPart file.

. The user valuates the required inputs to instantiate the holes.

To create a loop, you have to:
—

1. Declare input data
2. Define the context
3. Specify iterators
4. Write the body of the action script
Before creating a loop in a CATPart document, make sure that the Manual input option is

.'i"n unchecked in the Part Number field of the Tools-=0Options...-=Infrastructure->=Product
Structure->Product Structure tab.

To carry out this scenario, you will need the following files:
= . KwrLoopl.CATPart

. KwrLoop2.CATPart

ﬂ 1. Open the KwrlLoop2.CATPart

Creating a Loop

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench.

3. Click the Loop icon () in the Control Features bar. The Loop Edition window displays.

4. In the specification tree, select the inputs of the loop.

Expand the Parameters node and select the List_Extract list. In the Input

name field, enter the name of the list: PointsList.

Expand the Surface node and select the Revolute.l1 feature. In the Input name

field, enter the name of the list: SurfRef.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoop1.CATPart
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Expand the Result_Body node and select the Line.9 feature. In the Input

name field, enter the name of the list: LineAxis.

" Note that the name indicated in the Input name field is the one that will be

used in the loop body.

5. Select the context, that is to say, in this scenario, the feature that will contain the instantiated

holes.

Click the Context field.

. Click Result_PartBody in the specification tree.

6. Indicate the number of holes that you want to instantiate into the surface.

In the From field, indicate 1. (1 corresponds to Extract.1.)

Right-click the To... field and select the Edit formula... command. The

Formula Editor displays.

In the specification tree, click ListSize=12. Click OK when done. The number
of instantiated holes is now valuated by a formula based on the list, that is to

say on the number of points contained in the list.

7. Enter the following action script into the Editor.
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import "ExjusersiLoopsikwrloopl CATPart"; 1

UDF_%i} isa Clearance_Hole LIDF 2

1

Position = object: PoinksList[$ig];
Clearance_Surface = object: SurfRef; 3
Axis = object: Lined:xis;

n}

0

Page 306

Use the import
keyword to indicate
the path of the file
containing the User
Feature (UDF) to be
instantiated. To
indicate the path of
the file, it is
recommended to use
the Insert File Path
command available in
the contextual menu
to import
KwrLoopl.CATPart.
€8

UDF_$i$ is the name
that will be attributed
to each instance of the
hole. At each iteration,
$i$ is replaced with the

current iterator. (2)

Clearance_Hole UDF is
the name assigned to
the User Feature (UDF)
in the

KwrLoopl.CATPart file.
>
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o Position is a point and is also the first input that needs to be valuated when

instantiating the holes. PointsList is the name of the List. (3)

o Clearance_Surface is the second input required and defined when creating the User

Feature (UDF) and SurfRef is the revolute into which the holes will be instantiated.

3)

o Axis is the third input required and defined when creating the User Feature (UDF)

and LineAxis is Line.9, that is to say the instantiation axis. (3)

To know more about the syntax to be used (;, {3}, $i$) in the loop body, see Using the

Scripting Language.

8. Click OK when done. The 12 holes are instantiated. (See picture below.)

-2 UDF_&

L

- ﬂ'l I_"::'F_El

i— ¥ UDF_10

- 2% LDF_11

L

- 3% UDF_17
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¥ Creating a PowerCopy containing a Loop

I~ This task illustrates how to interactively apply a loop to an existing document. In this scenario, the
=17 user wants to make holes in a pad. To do so, he:

. Creates a loop referencing the inputs of an existing User Feature (UDF) used to make holes in a
pad.

. Saves the loop in a powercopy.

. Instantiates the powercopy into an existing document and creates the holes.

To carry out the scenario, the user will need the following files:

LT T — The KwrLoopl.CATPart is made up of
'-;Ir'jrll':":r_‘ a surface (2) and a solid (1) that
trﬂ_ E_'"':'r"':t':r_ symbolizes a hole. This hole is

"~ E Clearance=4mm inserted into a User Feature (UDF)

: .« Relakions named Clearance_Hole_ UDF for a

; later instantiation. The User Feature

(UDF) has 3 different inputs (a point,
b= an axis and a surface). 2 parameters
=1 Diameter=_8mm of the User Feature (UDF) are
published (3):

/ . Clearance=4mm

. Diameter=8mm

# Clearance_Hole_|IDF

» Surface

The KwrLoop3.CATPart file is made up

of a pad and a surface and of 24
points (1) inserted into a list. Line.2 is
the instantiation axis (2). This
.CATPart file is the one that will
contain the loop contained in the
powercopy that will be instantiated
into KwrLoop4.CATPart.
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The KwrLoop4.CATPart is made up of

a pad and a surface (3) and of 17
Paint. 13 ' points (2) inserted into a list. Line.1 is
Point. 14 the instantiation axis (1). It will

: contain the instantiated loop and the
Poink. 15 holes.

Paint. 12

: Lime.1

Before creating a loop in a CATPart document, make sure that the Manual input option is
d unchecked in the Part Number field of the Tools-=0Options...->Infrastructure-=Product
Structure->Product Structure tab.

Creating the loop referencing the user feature (UDF)

1. Open the KwrLoop3.CATPart. The following image displays.

o3 | Instantiate Hole Definition
A
& vz plane
& 7y plane
'.:;.L.F'ararnel:ers

Fe &2 I
= Relations

£ ﬁ' PartBody

2. From the Start-=Knowledgeware menu, access the Knowledge Advisor workbench.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoop4.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrLoop3.CATPart

Knowledge Advisor Version 5 Release 12 Page 310

3. Click the Loop icon ( ) in the Control Features bar. The Loop Edition window displays.

4. In the specification tree, select the inputs of the loop.

o Expand the Parameters node and click the Lists_PointRef list. In the Input

Name field, enter the name of the list: PointsList.

o Expand the Open_body.1 node and select the Clearance_Surface feature. In the

Input name field, enter the name of the feature: SurfRef.

o Expand the Holes_Points node and select the Line.2 feature. In the Input name

field, enter the name of the line: LineAxis.

* Note that the name indicated in the Input name field is the one that will be

used in the loop body.

5. Select the context, that is to say, in this scenario, the feature that will contain the instantiated

holes.

o Click the Context field.

o Click ResultBody in the specification tree.

6. Indicate the number of holes that you want to instantiate into the surface.

o In the From field, indicate 1. (1 corresponds to Extract.1.)

o Right-click the To... field and select the Edit formula... command. The Formula

Editor displays.
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n}

7. Enter the following action script into the Editor.

impork "ErusersimeilR12VPES kwriloopitestiKwrLoopl . CATPart"

Version 5 Release 12

on the number of points contained in the list.

UDF_4i% isa Clearance_Hole_UDF 2

1

Position = object: PointsList[$i$]; 3
Clearance_Surface = object: SurfRef;

Axis = object: Linedxis; &
ilearance = 3mm; 6

i1

Page3ll

In the specification tree, click ListSize=24. Click OK when done. The number of

instantiated holes is now valuated by a formula based on the list, that is to say

Use the import
keyword to indicate the
path of the file
containing the User
Feature (UDF) to be
instantiated

(KwrLoopl.CATPart).

To indicate the path of
the file, it is
recommended to use
the Insert File Path
command available in
the contextual menu to
import

KwrLoopl.CATPart. (1)

UDF_3$i$ is the name
that will be attributed
to each instance of the

hole. (2)
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o Clearance_Hole UDF is
the name assigned to
the User Feature (UDF)
in the

KwrLoopl.CATPart file.
2)

o Position is a point and also the first input that needs to be valuated when instantiating
the holes. PointsList[$i$] is the name of the List. [$i$] corresponds to the nth item of

the list. In this case, nth is equal to 24, the number of holes to be instantiated (3).

o Clearance_Surface is the second input required and defined when creating the User

Feature (UDF) and SurfRef is the revolute into which the holes will be instantiated. (4)

o Axis is the third input required and defined when creating the User Feature (UDF) and

LineAxis is Line.9, that is to say the instantiation axis. (5)

o Clearance is one of the published parameters of the User Feature (UDF). It is used in
the action script because the user wants the value of the published parameter to be

modified. (6)

To know more about the syntax to be used (;, {}, $i$) in the loop body, see Using the

Scripting Language.
8. Click OK when done. The holes are instantiated (see graphic below.)

9. Click the Update icon (@) to update the document.
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= ﬁ' PartBody
,l..- %' Dpen_body, 1
= ﬁ'l Hiole:s

L‘ ﬁ%f ResultBody
e g UDF_1
- B DF
- B DF
o B UDF_4
S ¥ UDF_5

b £ LUDF_6
- gf UDF_7

10. Right-click the loop and use the Properties command to rename the loop into Loop_Holes.

Click OK when done.

11. In the specification tree, right-click the loop (located below the Relations node) and select the

Loop_ Holes object-=Deactivate command.

Saving the loop in a powercopy

12. Click the root of the specification tree, and from the Start-=Mechanical Design menu,

access the Part Design workbench.

13. From the Insert-=Advanced Replication Tools menu, select the PowerCopy Creation...

command. The Powercopy Definition window displays.

14. In the specification tree, select the items making up the powercopy:

o Formula.1

o Loop_Holes
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Note that the powercopy will need the following inputs at instantiation time:

o ListSize {-E F!.ESUItEil'Il:l':."
Lisk_PoinksRef
o Line.2 3 Zlearance_Surface ~ PowerCopy

=7 Line. 2

o Clearance_Surface @_ Li‘_:t_F'I:IiFItSF!.EFIIILiSt'_IIE i

o List_PointsRef

o ResultBody

15. Click OK when done. The PowerCopy is created and displays below the PowerCopy node in the

specification tree.

16. Save your file and close it.

Instantiating the powercopy into an existing document

17. Open the KwrLoop4.CATPart file. The following image displays.

stantiate_By_power_t
v plane

z plane

= 4 mi Faramet
J..' al Open_bo
i -

18. From the Insert menu, select the Instantiate From Document... command.

19. In the File Selection window, select the KwrLoop3.CATPart file that you have just saved and

click Open. The Insert Object dialog box displays.
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20. Valuate the inputs of the powercopy. To do bukakie 24 2l
so, in the specification tree, click:
b ReFerence:lF‘nwerCDpy j
Mame: |
o ListSize=15 to valuate ListSize.
Inputs Selected -
Lisk_PoinksRef Lisk_OFf Paoinks =
Clearance_Surface Extrude. 1 -
o Body.2 to valuate the 4 | | »

ResultBody. Use identical name I Parameters I Documents I

o List_Of Points to valuate the

List_PointsRef.

o Extrude.l to valuate the

Clearance_Surface.

o Line.1 (located below

Open_body.1) to valuate l @ Cancel l Presview l

Line.2, that is to say the

instantiation axis.

21. Click OK when done. The Loop and the formula contained in the powercopy are instantiated.

iHF':Ir anme
% List_Of_Points

LE ListSize=15

.:;... Result_Parameters

z\Loop, 11 LastItemFor Action=List_i
“.gloop.1
ﬁ' PartBody
ﬁ Open_body. 1

L
L;E;E-I ody, 2
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22. To instantiate the holes, activate the loop. To do so, right-click Loop.1 in the specification tree

and select the Loop.1 object-=Activate command. The holes are instantiated.

3 iy stantiate_By_power_Copy
plane
plane

plane

r ameters
Lisk_OF_Paink

LL@ Ll-t

.:;HF' sulk_Parameters

F'l-'|:||'|| Ins

f_;.;; Formula. 1! Relations\Loop, 11LastIkermForaction=List_CF_Poinks|LiskSize
":'. ! Loop. 1

F':lrI'En iy
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Loop Feature: Useful Tips

Generic Naming

Generic naming is a CATIA technique which creates a label whenever an element has been selected
interactively. This label is a coded description of the selected element. When you specify a fillet to be applied
to a face, you must select interactively the face definition but prior to doing this you must of course have
generated the face to be filleted. This is why scripts requiring face, point or edge definitions cannot be
generated in one shot. You don't have to mind about the generic naming itself as it is automatically captured
from the geometry area. The thing you have to mind about is the order your instructions are to be written
and executed in the script.

Message "property does not exist..."

Check in the browser that the attribute name is correct. For attributes of list type (Fillets and Chamfers),
check the indexes. The indexes specified must be consecutive from 1 to n without any gaps.

Specifying a File Path (3 methods)

Method 1: Use the Insert File Path command from the contextual menu.

To do this, position the cursor where the file path is to be specified, then right-click and select the Insert File
Path command from the contextual menu. In the dialog box which is displayed, select the appropriate path,
then click Open. This insert the full path between quotation marks into your script.

Method 2: Define your linked document strategy.

Use the Link Document Localization command of the CATIA Tools->Options... menu to define your linked
document strategy. Choosing an appropriate strategy allows you to specify only the short path of a document.
Example:

If the E:\www\samples folder is specified in the 'Search Order' of the 'Other Folders' Configuration, you can
write:

import "PktInitialSketch.CATPart" ;

instead of

import "E:\www\samples\PktlnitialSketch.CATPart" ;

See to the CATIA Infrastructure User's Guide for how to use the Link Document Localization command.

Importing Sketches: Recommendation

When designing a document to be generated by a script, it is better to group all the required sketches in a
single file. That way:

. you minimize the overall size of your sketch-related data
. no matter the method used to specify the input file, you just have to specify the path once

the design of the final document is made easier. You get a global view of the sketches on which the other
features rely.

Specifying Strings: Recommendation

Double quotation marks as well as single quotation marks of apostrophe type (7) can be used to delimit
strings. Single quotations marks (7) must be used to enclose character strings which contain other strings.
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Using the Knowledge Advisor Action

i This task explains how to use an action.
The scenario described below is made up of 3 major steps:

You first create a pad containing an action.

You store this action in a catalog

You then import the action stored in the catalog into another CATPart product.

It is highly recommended to be familiar with the Part Design workbench to carry out this scenario.

1. Access the Part Design workbench and create a Pad or open the KwrAction.CATPart

file.

2. Create a parameter of volume type and assign it a formula. To do so, proceed as

follows:

fea

Click the icon, select Volume in the scrolling list, click the New Parameter
of type button and rename the Parameter (V in this scenario).

S . Click the Add formula
xy plane button. The formula editor
opens.

& 7 nlane

Under Dictionary, select
Part Measures, and double-
click smartVolume. Position
the cursor between the
smartvolumelFanBody ) parentheses and select
PartBody. Click OK, Yes
(when prompted for an
automatic update) and OK.

3. Access the Knowledge Advisor workbench and click the Action icon (™) to create

an action. The Action editor opens. Enter the following script and click OK:


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrAction.CATPart
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Inputs field B: Body

Editor B.Query("Pad","").Compute("+","Solid","smartVolume(x)",V)
Message("Total volume of the pads under this body : #",V)

The action created above searches for the pads contained in the selected
body and computes the volume of these pads.

To know more about Query and Compute, click here.

To see the created .CATPart file, click here.

4. Save your file and store the created action in a catalog. To do so, proceed as

follows:

From the Start menu, select Infrastructure->Catalog Editor. The catalog
editor opens.

Click the Add Family icon (&==""), or select the Insert -> Add Family...
commands from the main menu to display the Component Family Definition
dialog box. Indicate the name of the family (ComponentFamily.2 in this
scenario), and click OK.

Double-click the ComponentFamily.2 family in the catalog structure and click

the Add component icon ( ), or select the Insert -=> Add Component...
command to display the Description Definition dialog box.

Click the Select external feature button. Go back to the geometry, select
the Action.1 feature in the specification tree and click OK. Save your catalog.
The action contained in your .CATPart file is now stored in the catalog you
have just created.

5. Open the KwrReceiveAction.CATPart file.

6. Click the Catalog icon

( QE ) to import the

action stored in the
catalog. Click the

Browse another

catalog icon ,@‘),

select your catalog, and
click Open. Double-click
ComponentFamily.2, and

double-click Action.1.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrAction2.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrReceiveAction.CATPart
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The Insert object dialog

box opens.

(Click the graphic opposite to
enlarge it.)

Ircanl Ihpark
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7. Select PartBody: the
imported action displays
the volume of the pads

contained in this body.

(Click the graphic opposite to
enlarge it.)
8. Select Body.2: the
imported action displays

the volume of the pads

contained in this body.
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Use Cases

The Ball Bearing
The System of Three Equations in Three Variables
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The Ball Bearing

A bearing is defined by parameters such as its principal dimensions, its basic load ratings, its limiting speeds
and its mass. It belongs to a category which corresponds a certain range of its parameter values. In a

catalogue, a bearing is referred to by a designation. Bearing types are described by tables which define the
bearing parameter values including the designation.

The bearing example has been chosen here because the bearing tables given in distributor and retailer
catalogues illustrate quite well the design table principles. The bearing itself is a good example of how
components within a mechanical part can be constrained by relations.

In the scenario below, you start from an existing document inspired by a deep groove ball bearing. This

document contains already a number knowledgeware relations, others are added to control the document
design.

Before you Start
Step-by-Step
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Before you Start

Here is the data required to carry out the scenario. They are all delivered with the Knowledge Advisor product
but can be rebuilt from the information given below.

See the Infrastructure User's Guide for how to specify the material library settings (you must use the
Tools-=0ptions...->Infrastructure-=Material Library command from the standard menu bar).

The Initial Document

The initial document is the KwrBallBearingl.CATPart document.

#1 BallBearing]
== v/ nlane
= i polane
o 7xplane

1 | e T
—giE Farameters

—

jT:;Q-:;:. Farmula.l: 1«
i TR,
Jegr Formula

I Rule.l

—T FanBody
: |

=11 Shaft ]

The bearing rings are coaxial shafts created from the Sketch.1 and Sketch.2 features. The balls are shafts
created from the Sketch.3 feature.

The Outer Ring

The outer ring is a shaft generated by rotating the Sketch.1 highlighted in figure below around an axis coaxial to


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearing1.CATPart

Knowledge Advisor Version 5 Release 12 Page 324

V. Note that you must create this axis as a construction element, otherwise CATIA won't let you create the
Shaft. The lower part of the sketch is the symmetry of the upper part with respect to the H axis.

i :j(- FarnBody

- JI P Shaift

W ﬂ

J! 1 Shaft?

sketch.?

Lo Ahsolutedxs
S Fuoint.3

L ine 4

S Paint 8

i Line s

Here are the constraints defined on this sketch:

dl 2.1 mm ring width

L1 3 mm half height of the non - hollowed inner surface
Bl 5 mm half height of the outer surface

R1 2.759 mm groove radius

bl Omm ordinate of the groove center

D1 13 mm external diameter

The Inner Ring

The inner ring is a shaft generated by rotating the Sketch.2 highlighted in figure below around an axis coaxial to
V.



Knowledge Advisor Version 5 Release 12 Page 325

b :35_ FarnBo

Here are the constraints defined on this sketch:

d2 2.1 mm ring width
L2 3 mm half height of the non - hollowed inner surface
B2 5 mm half height of the outer surface
R2  2.759 mm groove radius
b2 0 mm ordinate of the groove center
D2 7.1 mm internal diameter
The Balls

A ball is a shaft created by rotating half a circle (sketch.3) around the H axis. The circle must be closed before
being rotated.
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The parameters of the circular pattern which is created to build the set of balls are constrained by the formulas
below:

. BallNumber = int(3* D3 / BallRadius)

. AngStep = 3.6deg / BallNumber

D3 being the abscissa of the ball center.

The Import File

In the scenario, you have to import the text file below which is delivered under the KwrBallBearinglmport.txt
name.

Temperature 100Kdeg Maximum temperature allowed
Pressure 190N_m2 Maximum pressure allowed
LubricantVolume Omm3 L1*D3*B1*0.005 required lubricant volume

If you modify this file, pay attention to the column format, use the Tab key to skip from one column to the
other.

The Excel Table which Controls the Bearing Design

You must download the KwrBearingDesignTable.xls Excel table in your environment.

The CATScript Macro


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearingImport.txt
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBearingDesignTable.xls
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The KwrBearing.CATScript macro just creates a circular pad. You can record this macro on your own in the Part
Design workbench or use the one supplied with the KnowledgeAdvisor samples.

When creating Rule.2 in your own environment, you should replace the pathname given as the argument of the
LaunchMacroFromFile function with the pathname corresponding to the file where the macro has been
downloaded.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBearing.CATScript
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Step-by-Step Procedure

Controlling the Bearing Design with a Design Table

A design table is created from a pre-existing file. The data set contained in this pre-existing file is

£l

N quite similar to the data set which identifies a bearing in a catalogue. The design table which is
created defines a number of configurations. Applying a new configuration results in a bearing
modification.

ﬂ 1. Open the KwrBallBearingl.CATPart document.

2. Click the %« Design Table icon in the standard toolbar.

3. Check the Create a design table from a pre-existing file option. Click OK.

4. Select the KwrBearingDesignTable.xls file and associate automatically the design table
columns and the document parameters (i.e. click YES in the "Automatic Associations?"

dialog box).

5. In the Design table dialog box, select the configuration 3 (Line 3) and click Apply.
Your ball bearing has changed. It is now a bronze bearing with 21 balls. You can tell the
difference when you look at the geometry area. The bearing width is also modified. Click

OK to exit the Design Table dialog box.

6. Keep your document open and proceed to the next task.

Creating a Check

£l A combined check using the == syntax is created. This check is intended to display a message

b L whenever the check is not satisfied.


file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearing1.CATPart
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBearingDesignTable.xls

Knowledge Advisor Version 5 Release 12 Page 329

ﬁ- 1. Access the Knowledge Advisor workbench

2. Click the % icon then click OK in the first Check Editor dialog box. The check editor is
displayed.

3. In the Check Editor, select the Warning type and enter the string "BallNumber is too small"
in the message field.
Then enter the
D3 >= 6mm == BallNumber > 6

relation in the edition box.

4. Click OK to create your check and exit the editor. At this stage, no particular message is
displayed. The check is added to the specification tree with a green icon. For the

configuration 3 of the design table, this is the status of the check relations:

OK => OK ‘3

5. In the specification tree, double-click the design table and select the configuration 1. Click
OK. The message "BallNumber is too small"” is displayed. For the configuration 1 of the

design table, this is the status of the check relations:
OK == KO ﬁé

Keep your document open and proceed to the next task

Creating a Multiple Value Parameter

iy A multiple value parameter is created. Depending on this parameter value, a rule which is created
o L in the next task will display either a message or launch a macro.
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-

1. Click the ¢ icon.

2. In the Formulas dialog box, select String in the New Parameter of type list. Select

Multiple values in the with list, then click 'New Parameter of type'.

3. In the Value List of String dialog box, enter one-by-one the stepl, step2 and step3 values.

Click OK.

4. In Edit name or value of the current parameter, replace the String.1 string with

Status, then click OK. The Status parameter is added to the specification tree.

Creating a Rule

£l This task creates a rule which displays a message prompting you to import a file or launches a

T macro.

ﬁr 1. In the specification tree, double-click the design table feature and select the configuration 3

in the table which is displayed. You are back to 21 ball bearing.

2. Access the Knowledge Advisor workbench

3. Click the L2

4. Enter the Rule.2 string in the Name field of the first dialog box. Click OK.

icon.

5. Copy/Paste the code below into the rule edition box (modify the macro path):

if Status == "'step2"”
Message(""Import the KwrBallBearingIlmport text file'™)
else if Status == "'step3"

LaunchMacroFromFile("e:/tmp/KwrBearing.CATScript™)

6. Click OK to add the rule to the document and execute it.

feo

7. Click the icon. In the "Formulas" dialog box, select the Status parameter and replace

its stepl value with step2. Click OK. A message asks you to import the
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KwrBallBearinglmport text file.

Click Import and select the KwrBallBearinglmport.txt file. Three parameters are then
added to the document. Click OK in the dialog box displaying the parameters and formulas

to be imported.

Select the Status parameter and replace the step2 value with step3. Click OK. The

KwrBearing.CATScript is executed and a circular pad is created.



file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearingImport.txt
file:///E|/www/meidocr12/Doc/online/kwrug_C2/samples/KwrBallBearingImport.txt
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System of Three Equations in Three Variables

When designing a product, you may come across a system of equations to be solved. Whatever these equations
(linear or not), CATIA provides you with resolution methods. These methods are the Simulated Annealing
algorithm and the "SetOfEquations' capability.

Can you use either method ?

If your set of equations is purely mathematical, the answer is yes. Otherwise, no. The SetOfEquations capability
cannot solve systems using CATIA functions such as measures.

To solve a system of equations using measures, you must use the Simulated Annealing algorithm.

The Simulated Annealing algorithm is provided with the Product Engineering Optimizer product. The set of
equations is to be specified as constraints and the variables are to be specified as free parameters. This
resolution method is quite good although sometimes a bit long and you can use it to solve a broad range of
cases. The trick about this algorithm is to adjust the precision and the other algorithm parameters. The example
developed below works well with both methods. Just to illustrate a system that cannot be solved by both
methods, you can draw a cube and create two user parameters: CubeSurface (of Area type) and CubeVolume
(of Volume type). To calculate CubeSurface and CubeVolume, you can write either:

CubeSurface = smartWetarea ( PartBody\Pad.1 )
CubeVolume = smartVolume ( PartBody\Pad.1 )

or

CubeVolume = smartVolume ( PartBody\Pad.1 )

Solving the System of Equations by a Simulated Annealing

1. Open a new part document.

2. Create six real type parameters by using the f(x) capabilities. Name these parameters x1, y1, z1 and x2,

y2, z2.

3. Access the Product Engineering Optimizer product and click the @’ icon.
4. In the Constraints tab, specify the three constraints (enter the constraints one-by-one)
X1 +yl-2z1 ==
xX1*yl - z1 ==
sin(x1*1lrad)**2 -yl -1 ==
Specify a precision of 0.01 for all three constraints.

If need be, see the Product Engineering Optimizer User's Guide.
5. In the Problem tab, specify x1, y1, z1 as free parameters and 1 as Step value for all three parameters.

6. Run the optimization process in Simulated Annealing mode. You can use the default termination criteria.
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After the process has finished running, the x1, y1 and z1 values are close to the one below:

x1 = 0.454
yl = -0.807
z1 =-0.363

Keep your document open and proceed to the next task.

Solving the System of Equations by the "SetOfEquations"
Capability

K:':Il
L
1. Access the Knowledge Advisor workbench, then click the {¥*.-- icon.

2. In the "Set of Equations" editor, enter the set of equations below:
X2 +y2 == 22,
X2*y2 == z2;

sin(x2*1lrad)**2 ==y2 +1

Specify x2, y2 and z2 as Unknown parameters by using the Parse arrow button (J).

3. Click OK. The system of equations is solved. The values below are displayed in the specification tree
X2 = 0.448043478
y2 = -0.812335288
z2 = -0.364229828
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Reference

The packages listed below are those displayed in the Browser when specifying a loop body.

Basic Wireframe Package GSD Package
GSD Shared Package Knowledge Expert
Mechanical Modeler Part Design

Part Shared Package Standard
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Basic Wireframe Package

GSMLine
GSMCircle
GSMPlane
GSMPoint

Page 335
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Definition:

A GSMLine is a line :

. generated by the Generative Shape Design

product.

. available in the BasicWireFrame Package.

To know more about lines, see the Generative

Shape Design User's Guide.

Attributes:

LineType

Version 5 Release 12

GSMLine
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Dickionary:
S = N =a= 8 | |GSMCircleTricangent
ChdPecPackage T Em_
G5DPackage G5MLineAngle
G505haredPackage GSMLineBisecting
Knowledgeddyvisar G5MLineBiTangent
KnowledgeEnovia aSMLineMormal
KnowledgeExpert a3MLinePtDir
MechanicalModeler 35MLinEPEPE
MechanicalModelerH GSMLiIneTangency
Cpkirnization = |G5MPlane
PartDesign GSMPlanel Curve
PartsharedPackage i35MPlane1Lline 1Pt
SheetMetalsharedPiad [ SMPlane] ines il
4 i i 2K rl | ]

LineType

A line is defined by its type. The attribute to be used is LineType. The syntax to be used is:
LineType =1, i corresponding to the type of line that you want to create.

Please find below an equivalence table listing the existing types of lines that you can create and

the digit to indicate.
Line Type in GSD

Point to Point

Point-Direction

Angle to Curve

Tangent to Curve
Normal to surface

Intersection betw. 2 planes

Line Type in the Package

GSMLinePtPt
GSMLinePtDir

GSMLineAngle

GSMLineTangency
GSMLineNormal

GSMLineBiTangent

Corresponding digit

o

a » w N e
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As mentioned above, you may create 7 different line sub-types. Please find below a description of each sub-
type, as well as its attributes and the syntax to use.

Point to Point Line (GSMLinePtpt)

The sub-type to be used in this case is GSMLinePtpt which defines the line extremities. The following
attributes are available for this sub-type:

. FirstPoint (feature) Dictionary:

SecondPoint (feature) BasichWireframeP ackage | [essgelys el ) :l FirstPaink
: CAAPeoPackage GSMCircleTritangent Lengthl
. Support (feature) G5DPackage G5SMLine Lengthz
. i330sharedPackage G3MLineangle SecondPoint
- Lengthl (length, optional for both Knowledgeadvisor GSMLineBisecting Suppork
combinations) KnowledgeEnovia GSMLINeEiT angent
. Length2 (length, optional for both KnowledgeExpert aSMLineMarmal
combinations) MechanicalModeler aSMLinePEDir

MechanicalModelerHide Lokl Migl=lanxi

Dptimization GaSMLineTangency
PartDesign G5MPlane
PartsharedPackage G5MPlanel Curve
SheetMetalsharedPacka |G5MPlane1Line 1Pt
SketcherPackage G5MPlanezLlines
Standard G5MPlane3Points

G3MPlanefngle -

< I |

These attributes can be combined as follows:

1st combination

the FirstPoint which is defined by the syntax
below:
FirstPoint = object: ..\..\theFirstPoint;

the SecondPoint which is defined by the syntax
below:
SecondPoint = object: ..\..\theSecondPoint;

Lengthl which is defined by the syntax below:
Length1=200mm;

Length2 which is defined by the syntax below:
Length2=150mm;

2nd combination

the FirstPoint which is defined by the syntax
below:
FirstPoint = object: ..\..\theFirstPoint;

the SecondPoint which is defined by the syntax
below:
SecondPoint = object: ..\..\theSecondPoint;

the Support
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Line.1 isa G5MLine
1
LineType =10,
Typelbject isa GSMLinEPEPE

FirstPoint = object: Point. 1;
SecondPoint = object: Point.2;
Lengthl = S00mm; 1Y, optional
Lengthz = 435mm; 1Y, optional
h
h

Point-Direction (GSMLinePtDir)

Version 5 Release 12

Line. 2 isa GSMLine

d

LineType = 0;
TypeCbiect isa GSMLinePtPE

Page 338

FirskPoint = object: ,.1..\..\Paint.1;
SecondPoint = object: . 4. 4. \Poink. 2;
Suppart = abjeck: LA \Exbrode. 1
Lengthl = S0mm; 3\ optional
LengthZ = 45mm; 1\ optional

¥
¥

The sub-type to be used in this case is GSMLinePtDir which defines the line direction. The following attributes

are available for this sub-type:

Lengthl
Length2
Direction
Orientation
RefPoint
Support

These attributes can be combined as follows:

Dickionarw:
BasicWireframePackage
ChdPecPackage
G5DPackage
G505haredPackage
Knowledgeddvisar
KnowledgeEnovia
KnowledgeExpert
MechanicalModeler
MechanicalModelerHide
Cpkimization

PartDesign
PartSharedPackage
SheetMetalsharedPacka
SketcherPackage
Standard

Jd | »]

GSMCircleCtrRad
a3MCircleTritangent
EaMLine
ESMLineangle
GEaMLineBisecting
GEaMLineBiTangent
i33MLineMormal

GSMLinePEDir
GaMLinePEPE
GEaMLineTangency
aSMPlane
@SMPlanel Curve
a5MPlane1Llinel Pt
aSMPlanezLines
35MPlane3Poinks
a5MPlanesngle

7 " |

Combination

i

-

Cirection
Lengthi
LengthZ
Crienkation
RefPaink
Support
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. Lengthl which is defined by the syntax below:
Lengthl = 100mm;

. Length2 which is defined by the syntax below:
Length2 = 10mm;

. Direction which is defined by the syntax below:
Direction = object: ..\..\Plane.2;

. Orientation which is defined by the syntax below:
. RefPoint which is defined by the syntax below:

RefPoint = object: ..\..\Point.2;

. Support which is defined by the syntax below:
SecondPoint = object: ..\..\'xy plane’;

Tangent to Curve (GSMLineTangency)

The sub-type to be used in this case is GSMLineTangency. The following attributes are available for this sub-
type:

. Curve: Reference curve used to define Dickionary:

the tangency. BasicWireframePackage P | Lek N gl= st gl ;I Curve
Lengthl CAAPeoPackage 33MLiIneBiTangent Lengthl

: G5DPackage a5MLineMormal ] LengthZ

. Length2 3505haredPackage SMLinePEDir Drientation

) _ Knowledgeddyvisor aSMLinePLPE RefPaink

» Orientation KnowledgeEnovia GEaMLineTangency Suppork

. RefPoint: Reference point used to KnrwledneExnert _Ill GSIVIF'lane Jll
define the tangency. 4 | 4 | »

. Support

These attributes can be combined as follows:

Combination



Knowledge Advisor

Version 5 Release 12

. Curve which is defined by the syntax below:

Curve = object: ..\..\Spline.2;

. Lengthl which is defined by the syntax below:

Lengthl = 100mm;

. Length2 which is defined by the syntax below:

Length2 = 10mm;

. Orientation which is defined by the syntax below:

. RefPoint which is defined by the syntax below:

RefPoint = object: ..\..\Point.2;

. Support which is defined by the syntax below:

SecondPoint = object: ..\..\'xy plane’;

Normal to surface (GSMLineNormal)
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The sub-type to be used in this case is GSMLineNormal. The following attributes are available for this sub-

type:
. Orientation Dickionary:
) Basic\WireframePackage 'S
» RefPoint ChdPecPackage
. RefSkin G5DPackage
G505haredPackage

Knowledgeddvisar

KnowledgeEnovia
KnowledoeE xpert hl
4 f | »

These attributes can be combined as follows:

Combination

. RefPoint which is defined by the syntax below:

RefPoint = object: ..\..\Point.2;

. Support which is defined by the syntax below:

RefSkin = object: ..\..\Extrude.1;

GaMLineBisecting

GSMLinePEDir
GSMLinePEPE
GaMLineTangency
GSIVIF'IanE

L

rFs

GSMLinEEiTanaent
—

o™

Crrienkakion
RefPaint
Fefskin
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Definition:
A GSMCircle is a circle:

. generated by the Generative
Shape Design product.

. available in the
BasicWireFrame Package.

To know more about circles, see
the Generative Shape Design
User's Guide.

Attributes:

PointType

A point is defined by the following attributes:

. CircleType: The syntax to be used is CircleType =i, i corresponding to the type of circle that
you want to create.

Version 5 Release 12

GSMCircle

Dickiomar:

BasicWireframePackage ™

ChaPeoPackage
a50DPackage
i350sharedPackage
Knowledgesdyvisor
KnowledgeEnovia
KnowledosExpert
i

Page 341

 2f

Circle
Curye

Direction

ESMircle
aSMCircle2PointsRad
aSMCircle3Paints

GSMCircleBitanaoentPt
1 | »

. CircleRelimitation: The syntax to be used is CircleRelimitation =.

. EndAngle: The syntax to be used is EndAngle = xxxdeg.

StartAngle: The syntax to be used is StartAngle =xxxdeg.

CircleRelimitation
CircleTvpe
Endangle
Startangle

Please find below a table listing the existing types of circles that you can create and the digit to

indicate.

Plane Type in GSD

Three Points
Center and Radius

Center and Point

Plane Type in the

Package

GSMPCircle3Points

GSMCircleCtrRad

GSMCircleCtrPt

Corresponding digit
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As mentionned above, you may create 3 different circle sub-types. Please find below a description of each sub-
type, as well as its attributes and the syntax to use.

Three Points (GSMCircle3Points)

The sub-type to be used in this case is GSMCircle3Points which enables you to create a circle passing through
3 points. The following attributes are available for this sub-type:

. Elementl: First point

. Element2: Second point

. Element3: Third point

. Support: Support surface onto which the
circle will be projected (optionnal)

These attributes can be combined as follows:

Dickionar:

BasicWireframePackage |
ChaPecPackage
G5DPackage
G505haredPackage
Knowledgesdvisor
KnowledgeEnovia =

| L|_I

KnowledaeE xoert
A

Combination

. Elementl which is defined by the syntax below:

Elementl = object: ..\Point.1;

. Element2 which is defined by the syntax below:

Element2 = object: ..\Point.2;

. Element3 which is defined by the syntax below:

Element3 = object: ..\Point.3;

. Support which is defined by the syntax below:

Center and Radius (GSMCircleCtrRad)

Direction

GSMCircle
GSMCircle2PaointsRad
a5MCircle3Points
i33MCircleBitangentPt
a3MCircleBitangentRad
GSI\’ICircIECenterTan =N
4

]

=]

Element1
Elementz
Element3
Suppork

The sub-type to be used in this case is GSMCircleCtrRad which enables you to create a circle by indicating its
center and its radius. The following attributes are available for this sub-type:
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. Center: Point that will be the center Dickionary:

of the circle. Basic'WireframePackage P | B e ta =k e o2 a || Center

. FirstDirection ChaPeoPackage GSMC?rcIeE?tangentF‘t ] FirstDin_an:I:iDn
G30DPackage a3MCircleBitangentRad aeodesic

. Geodesic G305SharedPackage a3MCircleCenterTangen Radius
Knowledgeddvisor aSMCircleCtrPE Suppart

. Radius: Radius of the circle.

KnowledgeEnovia aSMCircleCtrRad
. Support: Support plane or surface knowledosExpert | GsMcircleTritanaent. X
onto which the circle is to be created. |4 f | 4 | 4

-

These attributes can be combined as follows:

Combination

. Center which is defined by the syntax below:
Center = object: ..\Point.1;

. FirstDirection which is defined by the syntax below:
. Geodesic which is defined by the syntax below:
. Radius which is defined by the syntax below:

Radius = 120mm;

. Support which is defined by the syntax below:
Support = object: ..\Extrude.1;

Center and point (GSMCircleCtrPt)

The sub-type to be used in this case is GSMCircleCtrPt which enables you to create a circle by indicating its
center and a point. The following attributes are available for this sub-type:

. Center: Point used as the center of the Dictionary:

circle. BasicWirefrarmeP ackage P | Lek g ledal S sl f a ||[Center
- CAAPeoPackage GSMCircleBitangentPt Geadesic
+ Geodesic: GSDPackage GEMCircleBitangentRad — |RefPaint
. RefPoint: Second point used to create 35305haredPackage GSMCircleCenterTangen Suppork
the circle. Knowledgeadwvisor GSMCirclectrPE

the circle is to be created.

Subbort: Subport plane or surface where KnowledoeEnowvia F3MCircleCtrRad
) pport: Support p anwledueExDert _ILI GSI\'ICircIeTritanuent 4|;|
4 [ ] 4 [ ]

Combination
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. Center which is defined by the syntax below:
Center = object: ..\Point.1;

. Geodesic which is defined by the syntax below:

. RefPoint which is defined by the syntax below:
RefPoint = object: ..\Point.1;

. Support which is defined by the syntax below:
Support = object: ..\Extrude.1;
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Definition:

A GSMPlane is a plane:

. generated by the Generative Shape Design product.

. available in the BasicWireFrame Package.

Version 5 Release 12

GSMPlane

Dickionary:

ChaPeoPackage
G5DPackage

To know more about planes, see the Generative Shape Design

User's Guide.

Attributes:

PlaneType

BasichWireframePa

G505haredPackane
Knowledgetdvisar
knowledgeEnovia

KnowledgeExpert | o I
[N, [P IS DU |, e [y
L I I 3
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C l::_. F

GSMLinePtDir =]
G5MLinePEFE
GSMLineTanienn:i
GSMPlane 1 Curve
GSMPlane1Line1PE
FaMPlanezLlines -
Flanl'sal ¥, | | ISP Y G JY H

L | I I [

PlaneTvpe
Pos
PosY
Poss

A plane is defined by its type. The attribute to use is PlaneType. The syntax to be used is: PlaneType =i, i
corresponding to the type of plane that you want to create.

Please find below a table listing the existing types of planes that you can create and the digit to indicate.

Plane Type in GSD

Equation

Through 3 points

Through 2 lines

Through a point and a line
Normal to a curve
Tangent to a surface

Normal to a plane

Plane Type in the Package

GSMPlaneEquation
GSMPlane3Points
GSMPlane2Lines
GSMPlanellinelPt
GSMPlanelCurve
GSMPlaneTangent

GSMPlaneNormal

Corresponding digit

As mentionned above, you may create 7 different plane sub-types. Please find below a description of each sub-type, as well as

its attributes and the syntax to use.
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Equation (GSMPlaneEquation)

The sub-type to be used in this case is GSMPlaneEquation which enables you to create a plane by using an equation. The
following attributes are available for this sub-type:

. A (First component of the equation) Dictionaty:
. BasichwireframePackage PP e s ETgET gt 1= alln
. B (Second component of the equation) CAdPecPackage B
. C (Third component of the equation) G50Package GSMPlanerormal i
G50D5haredPackane GEMPlaneOffset Length
- Length Krnaowledoefdvisor G5MPlaneOffsetPt | refraint
. RefPoint (point used to position the plane through this KnowledgeEnovia GSMPlaneTangent
point) KriowledgeE xpert w || GSMPoint -
1| | » 1| | »
These attributes can be combined as follows:
1st Combination 2nd Combination
. A which is defined by the syntax below: . A which is defined by the syntax below:
A=31; //A value is required A=31; //A value is required
. B which is defined by the syntax below: . B which is defined by the syntax below:
B=-47; //A value is required B=-47; //A value is required
. C which is defined by the syntax below: . C which is defined by the syntax below:
C=-24; //A value is required C=-24; //A value is required

. Length: enables the user to indicate the required . RefPoint which is defined by the syntax below:
length. It is defined by the syntax below: RefPOint = object: ..\Point ;
Length=24mm

Flanel.1 i=a G5HFlane

Flanel.? i=a GEMFPlane
FlaneType = 0;

1
TwpeQbhject i=a GSHPlansEquation Flan=Type = 0
Typelbject i=sa GEMPlaneBEquation

4 = 15: 1
B =-12; A = 31;
C = 31 B = _47;
Length = Z24mm; Z o= —24;
) h EefFoint = object: . “ConstrBodvy~Foint . &5
¥
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Through 3 points (GSMPlane3Points)
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The sub-type to be used in this case is GSMPlane3Points which creates a plane passing through 3 points. The following
attributes are available for this sub-type:

.

Elementl (First point)

Element2 (Second point)

Element3 (Third point)

ChdPeoPackage
G5DPackane
G505haredPackage
Krnowledoeddvisor
KnowledgeEnovia
KnowledgeExpert

G5MPlaneangle
G5MPlaneEquation L
GEaMPlaneMormal
GSMPlanesffset
GSMPlaneOffsekPE -

4| | »

Element1
Elementz
Element3

4| | »

These attributes can be combined as follows:
Combination
. Elementl which is defined by the syntax below:
Elementl = object: ..\Point.1;

. Element2 which is defined by the syntax below:
Element2 = object: ..\Point.2;

. Element3 which is defined by the syntax below:
Element3 = object: ..\Point.3;

Flanel i=a GSHPlanes

FlaneTvpe = 1;
Typelbiject i=sa GEMPlanseiFoints

Elementl = object: . .“~Point.1;

Element? = object: . . “~Point.5;

Element3 = object: . . ~Foint.d;
¥

Through 2 Lines (GSMPlane2Lines)

The sub-type to be used in this case is GSMPlane2Lines which enables to create a plane passing through 2 lines. The following
attributes are available for this sub-type:

. Elementl (First line) Dickionary:

. BasicWireframePackage P G2MPlane ZLines Elementl

+ Element2 (Second line) CAAPeoPackage GSMPlane3Pol Elerment?
@sDPackage F5MPlaneanale
&3DsharedPackage E3MPlaneEquation |
Knowledgeddvisor F3MPlaneMarmal
KnowledgeEnowvia F3MPlaneCfFset
KnowledgeExpert w || GSMPlaneQffsetPE -
1 | | » 4 | »

Combination
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. Elementl which is defined by the syntax below:
Elementl = object: ..\Line.1;

. Element2 which is defined by the syntax below:
Element2 = object: ..\Line.2;

Flane? i=a GSEMPlanes

PlanseTvpe = 2:

TypeUbject iza GS5MPlane?lines
Elementl = object:
Element? = object:

Through a Point and a Line (GSMPlanellinelPt)

.~Line .1
.wLine. 2 ;

Page 348

The sub-type to be used in this case is GSMPlanelLinelPt which enables to create a plane passing through a line and a point.

The following attributes are available for this sub-type:

. Line: Point used to create the plane.

BasicWireframePar

S ckage ' -
. RefPoint: Point used to create the plane. CAAPenPackage GSMPlaneLines
G30Package 53MPlane3Poinks
G3D3haredPackage FaMPlaneangle
Knowledgesdvisar @3MPlaneEquation
KnowledgeEnovia FaMPlaneMarmal
KnowledgeExpert w | | G5MPlaneCffset -
1| | » 1| | »
The attributes should be used as follows:
Combination
. Line which is defined by the syntax below:
Line = object: ..\Line.1;
. RefPoint which is defined by the syntax below:
RefPoint = object: ..\Point.2;
Flaned i=za GSHFlane
FPlaneType = 3;
Typelbject i=za GEMPlanellinelPt
Line = object: . ~Line.1;
FefPoint = object: . . ~Point.13;

Line
RefPaint
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Normal to a Curve (GSMPlanelCurve)

The sub-type to be used in this case is GSMPlanelCurve which enables you to create a plane normal to a curve at a specified
point.

. Elementl (Spline)

ESMPlane L Curye Elernent1

G@aMPlane1Line 1Pt
G5DPackage G5MPlanezLlines
G305haredPackage 53MPlane3Poinks |
Knowledgetdvisor FaMPlaneangle
KnowledgeEnovia @3MPlaneEquation
KnowledgeExpert w | |35MPlaneMormal -
1 | | » 1| | »

This attribute is to be used as follows:

Combination

. Line which is defined by the syntax below:
Line = object: ..\Spline.1;

Flane? i=a G5HFPlane

FlaneTvpe = 2;
Typelbiject i=a GEMPlaneZLline=

Elenentl
Elenent?

object: | . ~Line.1l:
object: . . ~Line.2;

Tangent to a Surface (GSMPlaneTangent)

The sub-type to be used in this case is GSMPlaneTangent which enables you to create a plane tangent to a surface at a
specified point. The following attributes are available for this sub-type:

. RefPoint (Point) Dickionary:
sicireframeP ackage PN | EEE g o STl i gy & ||RefPoint
+ Support (Surface) ChaPeaPackage EaMPlaneOffsetPE Suppark
G5DPackage EsMPlaneT angenk
G5D5haredPackage ESMPaink
Knowledgeddvisor GaMPointBebween I
KnowledgeEnovia GSMPaoinkCenter
KnowledgeExpert * || 33MPoint Coord -
4| | » 4| | »

These attributes are to be used as follows:

Combination
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Support which is defined by the syntax below:
Support = object: ..\Spline.1;

RefPoint which is defined by the syntax below:
RefPoint = object: ..\Point.4;

FPlanset i=a GSMPlane

FlaneTvpe = §:
TypeObiject i=a GEMPlanseTangent

object :
object :

Support =
FefPoint =

Normal to a Plane (GSMPlaneNormal)

o owExtrude . 1
. wPoint o4
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The sub-type to be used in this case is GSMPlaneNormal. The following attributes are available for this sub-type:

Curve: Reference curve used to create the plane. Dickionary:

BasicWireframePackage P e gl = a0 = x oy

o™

. RefPoint: Reference point used to create the plane. CAdPeoPackage SMPlaneMarmal
G5DPackage @5MPlaneOffset
G305haredPackage 533MPlane OfFsetPE
Knowledgeddvisor 33MPlaneT angent
KnowledgeEnovia E3MPaoink
KnowledgeExpert w | | 35MPaintBebween
1 | | » 1|
These attributes are to be used as follows:
Combination
. Curve which is defined by the syntax below:
Support = object: ..\Spline.1;
. RefPoint which is defined by the syntax below:
RefPoint = object: ..\Point.4;
Flanet i=a GSMPlane
FlaneTvpe = b
Typelbiject i=a GSEMPlansNormal
Curve = object: . .~Spline.?2;
FefPoint = object: . ~Foint. 13;

Curve
FefPaint
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Definition:
A GSMPoint is a point:
. generated by the Generative Shape

Design product

. available in the BasicWireFrame
Package.

To know more about points, see the
Generative Shape Design User's Guide.

Attributes:

PointType

Version 5 Release 12

GSMPoint
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BasicwireframePackage M
CAAPeoPackage
a50DPackage
i5D5haredPackage

knowledgeddyvisor
knowledgeEnovia

|.-1 I 1 1 -

2"

|GSMF‘IaneTanient - |
SMPaointBebween
EMPointCenter
G5MPaintCoord —
GLEMPointCnCurye -
4 [ | »

PointType

A point is defined by its type. The attribute to use is PointType. The syntax to be used is:
PointType = i, i corresponding to the type of point that you want to create.

Please find below a table listing the existing types of points that you can create and the digit to

indicate.

Plane Type in GSD

Coordinates
On surface
On curve
On plane

Circle center

Plane Type in the
Package

GSMPointCoord
GSMPointOnSurface
GSMPointOnCurve
GSMPointOnPlane

GSMPointCenter

Corresponding digit
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As mentionned above, you may create 5 different point sub-types. Please find below a description of each sub-
type, as well as its attributes and the syntax to use.

Coordinates (GSMPointCoord)

The sub-type to be used in this case is GSMPointCoord which enables you to create coordinates. The following
attributes are available for this sub-type:

. RefPoint (Reference point, optionnal). If Dickionary:

specified, X, y, and z are indicated in a BasicWireframePackage P8 |GSI"-'1P|:|inI:CenI:er ""I RefPaint
mark whose origin is this reference point. |CAAPecPackage k4

X (First dinat aSDPackage GEMPoinbOnCurve Y
(First coordinate) GSDSharedPackage GSMPaintONPlane 7
. Y (Second coordinate) Knowledgeadyvisor ESMPointOnSurface

=
) ) KnowledgeEnovia » || 35MPoIintTangent =
. Z (Third coordinate) - | [ . | ' | |
4 k 4 k

These attributes can be combined as follows:

Combination

. RefPoint (Reference point, optionnal)

. X which is defined by the syntax below:
X =10mm;

. Y which is defined by the syntax below:
Y = 10mm;

. Y which is defined by the syntax below:
Z = 10mm;

Pointl.2 i1=a GSEMPoint

1
PointTvype = 0;
TypeObject i1=a GS5MPointCoord

FefPoint = object: . “Construction Body~G5SMPoint 21
= 12mm:
Y= 15mm;
Z= 18mm;
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On surface (GSMPointOnSurface)
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The sub-type to be used in this case is GSMPointOnSurface which creates a point on a plane. The following

attributes are available for this sub-type:

. Direction: Element taking its orientation
as reference direction or a plane taking
its normal as reference direction

. RefPoint: Reference point. By default, the
surface middle point is taken as
reference.

. Support: Surface where the point is to be
created.

. Values: Distance along the reference
direction used to display a point.

These attributes can be combined as follows:

Dickionary

CAdPeoPackage
i350Package
ia50sharedPackage

Knowledgeadvisor
w
| »

KnowledgeEnovia
‘|

Combination

. Direction which is defined by the syntax below:

Direction = object: ..\Line.1;

. Support which is defined by the syntax below:

Support= object: ..\Extrude.1;

. Values which is defined by the syntax below:

Values = 12mm;

Pointl i=a GSMPoint

TypeObject i1i=a GSMPointOnSurface

1
PointType = 1;
i | |
Direction = object
Support = object:
Values = 2Lmm;
T

SMPoinkCenter
GSMPointCoord
GAMPointkCnCurve
GSMPoinkOnPlane

E3MPointOnSurface

G5MPoinETangent
ol

[

o™

oL nConstruction_BodysLine . 4
. ~Construction Body~GSMExtrude 1

Direckion
RefPaoint
Suppork
Yalues
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On curve (GSMPointOnCurve)

The sub-type to be used in this case is GSMPointOnCurve which enables to create a point on a curve. The
following attributes are available for this sub-type:

. Boundary: Not available. Dictionary:
: _ BasichWireframePackage P9 ey Seliylia=lgld-T, :I Boundary
+ RefPoint: Reference point. If not CAAPeoPackage GSMPointCoord RefPaint
specified, it is the extremity of the curve. G5DPackage ESMPoInkCINC LY Support
. Support: Curve Ga0sharedPackage G5MPoinkCnPlane Yalues

) krnowledgeadvisor GSMPoinkOnSurface =

. Values: Distance between the reference knawledgeEnavia + || 35MPaintTangent -
point and this point. e s e . Ve
a1 [ ol 4 I

Combination
. Refpoint which is defined by the syntax below:
RefPoint= object: ..\Point.1;

. Support which is defined by the syntax below:
Support = object: ..\Line.1;

. Values which is defined by the syntax below:
Values = 12mm;

FPoint? 1=a GSHPoint

1
FPointType = 2;
Typelbject i1=a GSMPointOnCurwve
1
Support = object: | “~Construction Body~GSHLine . 3
Values = 125mm;
L
T

On plane (GSMPointOnPlane)

The sub-type to be used in this case is GSMPlanellLinelPt which enables to create a plane passing through a
line and a point. The following attributes are available for this sub-type:
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Direction (optionnal). When specified,
indicates the direction

H: Vector.

RefPoint: point used to define a reference
for computing coordinates in the plane.

Support: Plane on which the point will be
created.

V: Vector.

The attributes should be used as follows:

Version 5 Release 12

Dickionary:
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BasicireframeP ackage [P
CAAPeoPackage
a50DPackage
i5D5haredPackage
knowledgeddyvisor

knowledgeEnovia -
1| | »

Combination

Direction which is defined by the syntax below:

Direction = object: ..\Line.1;

H which is defined by the syntax below:
H = 150mm;

RefPoint which is defined by the syntax below:

RefPoint= object: ..\Point.1;

Support which is defined by the syntax below:

Support = object: 'xy plane’

V which is defined by the syntax below:
V = 150mm;

Point3d i=sa GSMPoint

3

SMPointCenter
GEMPointCoord
GESMPoinkOnCurye

GSMPaintOnPlane
GaMPainkOnSurface
SMPoinETangent

[

-
w
| »

Typelbject iza GSMPointOnFlane

1
FointType =
1
Support = object:
H = 150mm;
Vo= 120mm;
¥

oL =y plane”

Direction
H
RefPaint
Suppork
W
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The sub-type to be used in this case is GSMPointCenter which enables you to define the center of a circle.

. Curve: circle, circular arc, or ellipse. Dickionary
BasicWireframePackage PSS EEEIE R
ChAAPeoPackage GSMPoink
a5DPackage GSMPointBetween
a505haredPackage GSMPointCenter
Knowledgeddvisor G5MPointCoord
knowledgeEnovia » | |35MPointOnCurve
1| | » 1|
This attribute is to be used as follows:
Combination
. Curve which is defined by the syntax below:
Curve = object: ..\Extrude.1;
Fointd i=za GEMPoint
1
FPointType = 4;
Typelbject i1=za GSMPointCenter
Curve = object: .| ~GEMExtrude. 2;

¥

Curve
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Part Design Package

Types Names Attributes
Chamfer Angle
Lengthl
Length2
Counterbored Hole CounterboreDepth

CounterboreDiameter

Counterdrilled Hole

CounterdrillAngle
CounterdrillDepth
CoutnerdrillDiameter

Countersunk Hole

CountersinkAngle
CountersinkDepth

Draft

Angle

See PartSharedPackage

Groove

EndAngle
StartAngle

Hole

BottomAngle
BottomType
Depth

Diameter
DiameterThread
HoleType
LimitType

Pitch

TapSide
Threaded
ThreadingDepth

Pad

FirstLength
SecondLength

See PartSharedPackage

Pocket FirstLength
SecondLength
Shaft EndAngle

StartAngle
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Shell DefaultlnsideThickness
DefaultOutsideThickness

SimpleHole

Split -

TaperedHole

TaperAngle

Thickness

DefaultThickness

ThickSurface

TopOffset
BottOffset
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Definition
A box is a pad extruded from a rectangular sketch. It is defined by three properties:

. the Length which is the pad first limit

. the Width

. and the Height which define the initial sketch.

Example
MyBox isa CATPart
éoxPart isa Part 'I.Ell by B
{P?rtBody isa BodyFeature & oy plane

// Create a box
Box1 isa Box
{ A& 7x plane
// Specify the box properties
Width = 20.0 mm ;
Height = 25.0 mm ;
Length = 15.0 mm ;

& 7 nlane

l_ = | Farameters
—%F PartBod
by

¥ -]

’ J._ %

}
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Chamfer
Definition

A chamfer is a cut through the thickness of a part at an angle, giving a sloping edge. It is defined by three
properties:

. the Angle property which must be expressed in degrees
. the Lengthl property

. the Length2 property

Important Notes:

When you create a chamfer named ChamferN, it is recommended to access its attributes through the
ChamferRibbon.N parameter (use the same number).

A chamfer has a Length2 attribute which is the default chamfer length. You don't have to manipulate this
attribute in a script.

In place of using the ChamferRibbon.i attribute, you can use the RibbonList[1] attribute. The RibbonList
contains only a single item.

To specify a chamfer within your script, you must have a part open, then proceed as follows:

1. Create a Chamfer by using the isa function

Chamferl isa Chamfer () { }

2. Right-click anywhere inside the parentheses and select the 'Get Edge' or the 'Get Surface' command from

the contextual menu. Then, in the geometry area, select the edge or surface to be chamfered.

A 45 deg chamfer is created by default.

Example
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MyBox isa CATPart
{

BoxPart isa Part
{
PartBody isa BodyFeature
{
// Create a box
Box1 isa Box
{
Width = 20.0 mm ;
Height = 25.0 mm ;
Length = 15.0 mm ;
s
// Create a chamfer
// The edge definition must be captured
// from the geometry area
// Use the Get Edge command from the
// contextual menu
Chamferl isa Chamfer (Edge Definition)
{
Angle = 20 deg;
Lengthl =5 mm ;
s
Chamfer2 isa Chamfer (Edge Definition)
{
Angle = 30 deg;
Lengthl = 10 mm ;
s
s
s
¥

Version 5 Release 12

-I!I“ BoxFar
& vy plane
& i plane
& 7xplan :

) R
—giE FAararm

J"—?f_F:--. |
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Cone

Definition
A cone is a shaft created by rotating a triangular sketch. It is defined by two properties:

The Length parameter

The Radius parameter.

Example

MyCone isa CATPart
{
ConePart isa Part 'ﬁ?i [ m i) =]
{
PartBody isa BodyFeature
{
// Create a cone
Conel isa Cone
{
Radius = 20.0 mm ;
Length = 15.0 mm ;
3
s




Knowledge Advisor Version 5 Release 12 Page 363

Counterbored Hole
Definition

Mechanical feature of Hole type you create when you click the icon in the Part Design workbench. For more
information, refer to the Part Design User's Guide.

A counterbored hole is defined with the following properties:

CounterboreDepth

CounterboreDiameter
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Counterdrilled Hole
Definition

Mechanical feature of Hole type you create when you click the icon in the Part Design workbench. For more
information, refer to the Part Design User's Guide.

A counterdrilled hole is defined with the following properties:

. CounterdrillAngle
. CounterdrillDepth

. CounterdrillDiameter



Knowledge Advisor Version 5 Release 12 Page 365

Countersunk Hole
Definition

Mechanical feature of Hole type you create when you click the icon in the Part Design workbench. For more
information, refer to the Part Design User's Guide.

A countersunk hole is defined with the following properties:

CountersinkAngle

CountersinkDepth
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Cylinder
Definition
A cylinder is a pad created by extruding a circular sketch. It is defined by two properties:

the EndLimit\Length

. the Radius.
Example
Cylinderl isa CATPart 'li
{ Los it
Part isa Part 'EE --_:.-||HL1I:!r'|
L B woonlanal
PartBody isa BodyFeature & xy plane
{

& y7nlane

// Create a cylinder
Cyll isa Cylinder
{
Radius=15.0 mm;
EndLimit=20.0 mm;
by
+
}
}
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Hole

Definition
A hole is an opening through a feature. It is defined by eleven properties:

. BottomAngle

. BottomType

. Depth

. Diameter

. DiameterThread
. HoleType

. LimitType

. Pitch

. TapSide

. Threaded

. ThreadingDepth

There are 5 different types of holes:

. CounterboredHole
. CounterdrilledHole
. CountersunkHole
. SimpleHole

. TaperedHole

To specify a hole within your script, you have to use one of the holes listed above. Hole is the father type and
cannot be used.
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Pad

Definition
A pad is a feature created by extruding a sketch. It can be defined by three attributes:

. the sketch the pad is extruded from
. the FirstLimit\Length (or StartLimit\Length)

. the SecondLimit\Length ( or EndLimit\Length).

A limit which is not specified is set by default to zero.

Example

// Use the Insert File Path command from the
// contextual menu to specify the path of the file
// to be imported

import sketch to be imported ;

myDocument isa CATPart
{

myPart isa Part

{
PartBody isa BodyFeature

{
Sketch isa Sketch.1

O
PO isa Pad("Sketch™)

{
SecondLimit\Length=40.0mm;
by
b5
by
¥

In the script above, the PO pad is created from the Sketch.1 sketch which is imported from the
PktSketchTolmport.CATPart document.
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Shaft

A shaft is a feature created by rotating a sketch around and axis. A shaft has two attributes:

The StartAngle

. The EndAngle.

The sketch to be rotated must be imported from an external CATPart document. This external document must also include a

rotation axis.

Example

/* Use the Insert File Path command from the contextual menu */

/> to specify the sketch to be imported */
import sketch to be imported ;

MyShaft isa CATPart
{

myPart isa Part

{
PartBody isa BodyFeature

{
Sketch isa Sketch {}
SO isa Shaft("Sketch")
{
StartAngle = 20 deg ;
EndAngle = 300 deg ;
b
¥
b
¥

51 Shat
& vy nlane
& 7 plane

& v plane

——

0 = | FPararmeters
. 8

l

Import the PktSketchTolmport.CATPart sample to obtain a shaft similar to the one opposite.
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Shell

Definition
A shell is a hollowed out feature. It is defined by three properties:

. the DefaultlnsideThickness
. the DefaultOutsideThickness

. the Activity.

To specify a shell within your script, you must have a part open, then:

1. create a Shell by using the isa function

Shelll isa Shell () { }

2. right-click anywhere inside the parentheses and select the '‘Get Surface' function from the contextual

menu. Then, in the geometry area, select the face to be hollowed out.

A 1mm thick shell is created by default.

Example
MyBox isa CATPart
{
BoxPart isa Part
{ . oy plane
PartBody isa BodyFeature ¥
{ : wZ plane
Box1 isa Box 5
{ e
o i Z¥ plane
Width = 20.0 mm; : F

Height = 25.0 mm;
Length = 15.0 mm;

by
Shelll isa Shell (face definition)

{
ExtOffset = 2mm;
IntOffset = 1mm;

}
}
}
}
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SimpleHole
Definition

Mechanical feature of Hole type you create when you click the icon in the Part Design workbench. For more
information, refer to the Part Design User's Guide.
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%y S phere
AF oy palane
& 7 plane
4 v plane

ol =

‘arameters

Sphere

Definition

A sphere is a shaft created by rotating half a circle around an axis passing through the arc extremities. The only
property is the Radius.

Example

MySphere isa CATPart
{

SpherePart isa Part

{
PartBody isa BodyFeature

{
Spherel isa Sphere

{
Radius = 20.0 mm ;
b
3
by
b
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ThickSurface

Knowledge Advisor

Definition
A ThickSurface is defined by three properties:

. the TopOffset, the thickness in one direction
. the BotOffset, the thickness in the one direction

. the Surface to be thickened.

Example

myThickSurface isa CATPart
{

myPart isa Part

{
OpenBody1 isa OpenBodyFeature & iz plane

P1 isa GSMPoint -~ oy FlliE'.rIE!
{
PointType = 0;
TypeObject isa GSMPointCoord
{
X = 0mm;
Y =0mm;
Z = 0mm;
3
}
C isa GSMCircle
{
CircleType = 0;
TypeObject isa GSMCircleCtrRad
{
Center = object : ..\..\P1;
Support = object : ..\..\..\" xy-plane~;
Radius = 150mm;
b
StartAngle = 0deg;
EndAngle = 360deg;

b
Fi isa GSMFill

{
Boundary = object : ..\C;
3
b

PartBody isa BodyFeature

{
Thickl isa ThickSurface

{
TopOffset = 0.5mm;
BotOffset = 10 mm;
Surface = object : ..\..\OpenBody1\Fi;

}
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Torus
Definition

A torus is a shaft created by rotating a circular sketch around an axis. It is defined by two properties: the
InnerRadius and the SectionRadius.

SectionRadius

InnerBadius
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Some types and attributes were changed. Please find below a conversion table listing the old types, their
attributes, their new names (if any) as well as their attributes:

Old Types Names Old Attributes New Types Names New Attributes
Box Height - -
Length
Width
Chamfer Activity Chamfer Angle
Length Lengthl
RibbonList Length2
Cone Length - -
Radius
- - Counterbored Hole CounterboreDepth
CounterboreDiameter
- - Counterdrilled Hole CounterdrillAngle
CounterdrillDepth
CoutnerdrillDiameter
- - Countersunk Hole CountersinkAngle
CountersinkDepth
Cylinder EndLimit - -
Radius
Draft Angle
Fillet Activity See PartSharedPackage -
RibbonList
- - Groove EndAngle
StartAngle
Hole Activity Hole BottomAngle
Diameter BottomType
Depth
Diameter
DiameterThread
HoleType
LimitType
Pitch
TapSide
Threaded
ThreadingDepth
Limit Length - -
Pad EndLimit Pad FirstLength
StartLimit SecondLength
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Pattern Activity See PartSharedPackage -
Nb1
Nb2
Stepl
Step2
- - Pocket FirstLength
SecondLength
Shell Activity Shell DefaultinsideThickness
ExtOffset DefaultOutsideThickness
IntOffset
- - SimpleHole
Sketch = - -
Sphere Radius - -
- - Split -
- - TaperedHole TaperAngle
- - Thickness DefaultThickness
Torus InnerRadius - -

SectionRadius
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Part Shared Package

Fillet
ConstantEdgeFillet
Pattern
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ConstantEdgeFillet

Definition

A fillet is a curved surface of a constant or variable radius that is tangent to, and that joins two surfaces.
Together, these three surfaces form either an inside corner or an outside corner.

Important Note:

To specify a fillet within your script, you must have a part open, then:

1. Create a Fillet by using the isa keyword.

Filletl isa ConstantEdgeFillet () { }

2. Right-click anywhere inside the parentheses and select the '‘Get Edge' or the 'Get Surface' function from

the contextual menu. Then, in the geometry area, select the edge or the face to be filleted.

Example
Box1 isa CATPart
{ 1
BoxPart isa Part -"‘i Box
{
PartBody isa BodyFeature . a0 f:I|EI.r'|E!
{
Box1 isa Box vz plane
{ b
Width = 20.0 mm ; > rlli=|r'|
Height = 25.0 mm ; Py :,r ;
}Length = 15.0 mm ; / h_lall Pararnetat
// Use the Get Edge or Get Surface ,..L_
command

// from the contextual menu to retrieve
// the edge or face to be filleted

Filletl isa ConstantEdgeFillet ( face to

be filleted)
{
Radius =1.0 mm;
ks
b

s

ke
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Fillet
Definition

Describes the feature you create when you click the @ icon in the Part Design workbench. For more
information, please refer to the Part Design User's Guide. It is defined by one property:

. Radius

There are 3 different types of fillets:

. ConstantEdgeFillet
. FacefFillet

. TriTangentFillet
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Pattern

Definition

A pattern is a set of similar features repeated in the same part. Two types of patterns can be created with CATIA: the
rectangular patterns and the circular patterns. At present, only rectangular patterns can be generated from a script. A
rectangular pattern is defined by the following properties:

. Nb1l, the number of elements to be replicated along the first direction

. Nb2, the number of elements to be replicated along the second direction
. Stepl, the element spacing along the first direction

. Step2, the element spacing along the second direction

. Activity.

Syntax

patternl isa pattern [Nbl, Nb2] of feature_to_be_ repeated

Example

MyBox isa CATPart
{

BoxPart isa Part

{
PartBody isa BodyFeature

{

Box1 isa Box
{
Width = 20 mm ;
Height = 20 mm ;
Length = 10 mm ;
b
// Use the Get Surface command from the
// contextual menu to specify the hole

// anchor
Holel isa SimpleHole ( Surface definition )
{
Diameter = 2.0 mm;
¥
Patternl isa Pattern[3,4] of Holel
{

Stepl = 5.0 mm;
Step2 = 5.0 mm;
b
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Old Types Names

Old Attributes

New Types Names

New Attributes

- - Feature Id
Name
Owner
- - List -
- - Visualizable Color
Layer
Pick

Show
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GSD Shared Package

Types Names Attributes
GSMAffinity AxisFirstDirection
AxisOrigin
AxisPlane
Ratio
GSMAXisToAXxis
GSMRotate Angle
Axis
GSMScaling Ratio
Reference
GSMSymetry Reference
GSMTransformation Activity
ToTransfor
GSMTranslate Direction
Distance
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GSD Package
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Types Names

Attributes

GSMAssemble

GSMBlend

GSMBoundary

GSMCombine

Curvel
Curve2
Directionl
Direction2
SolutionType

SolutionTypeCombine

GSMConic

GSMConnect

Continuity1
Continuity?2
Curvel
Curve2
Orientation
Orientation2
Pointl
Point2
Tensionl
Tension2
Trim

GSMCorner

Direction
Elementl
Element2
Orientation
Orientation2
Radius
Support
Trim

GSMCurve

GSMCurvePar

Geodesic
InvertLaw
Length
Mode
Offset
Orientation
Support

Type

GSMCurveSmooth
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GSMDirection DirType
ElementDir
RatioX
RatioY
RatioZ

GSMExtract

GSMExtractContour

GSMExtrapol

GSMEXxtremum Direction
Direction2
Direction3
Extremum
Extremum?2
Extremum3
Reference

GSMExtremumPolar

GSMExtrude Direction
Elementl
Lengthl
Length2
Orientation

GSMFill

GSMFillet Elementl
Element2
Radius

GSMFilletBiTangent

GSMGeom Activity

GSMGridFace Direction
Length
OffsetValue
Reference
Width

GSMHealing

GSMHelix

GSMIntersect Extrapol

IntersectSolutionPoint

Tolntersectl
Tolntersect2

GSMInverse

InverseElem
InverseOrientation

GSMLawDistProj

GSMLineCorner
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GSMLoft

GSMNear

MultiElement
ReferenceElement

GSMOffset

Length
Offset
Orientation

GSMProject

Direction
Normal
SolutionType
Support
ToProject

GSMReflectLine

Angle

Direction
OrientationDirection
OrientationSupport

Support
GSMRevol Anglel

Angle2

Elementl

Line

Orientation
GSMSphere -
GSMSpine -
GSMSpiral -
GSMSplit -
GSMSweep SweepType
GSMSweepCircle Angle

Guide

Radius

Reference

Spine
GSMSweepConic Guide

Parameter

Spine
GSMSweepSegment Angle

GuideCrv

GuideSurf

Length

Spine

GSMSweepSketch
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GSMTrim Elementl
Element2
Orientationl
Orientation2

GSMWSupport

GSOBump

GSOJunction

GSOSeatDiabolo BaseSurface
DraftAngle
DraftDirection
SeatSurface

GSOWrapCurve
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GSMAssemble

Definition

A GSMAssemble is an object which joins at least two surfaces or two curves.
The surfaces or curves to be joined must be adjacent. See the Generative Shape Design User's Guide for more
information.

See the ..\..\ operator for how to specify the object path.

Example

Assemble isa CATPart

{
Assemble isa Part
'E"i Azzemble

{
=y plane
&z plane
& 7y plane
R patpedy
L

{
P1 isa GSMPoint

{
PointType = O;
TypeObject isa GSMPointCoord
{
X = 20mm;
by
ks
P2 isa GSMPoint
{
PointType = O;
TypeObject isa GSMPointCoord

S Nren hodu ]
{
X = -20mm;

L
i
}
}

L isa GSMLine <L
{
LineType = 0;
TypeObject isa GSMLinePtPt
{

FirstPoint = object: ..\..\P1;
Lengthl = 20mm;
Length2 = Omm;
SecondPoint = object : ..\..\P2;

Open_body.1 isa OpenBodyFeature
Ellil Pararpeters

- FII

¥
b
dirl isa GSMDirection
{

DirType = object : ..\..\"xy-plane~;
+
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GSMCurve Object

Definition

A GSMCurve is an object generated by the Generative Shape Design product. It is defined by an array of
elements:

. Elements[i]= object: ..\objecti ;
where i refers to the rank of the element selected to build the curve and objecti is the object

identifier in your script.

Example

GSMCurveDoc isa CATPart
{ _ ';.“ iy Fart
myPart isa Part i

{
OBody isa OpenBodyFeature

{
P1 isa GSMPoint

{
PointType = O;
TypeObject isa GSMPointCoord
{
X = 50mm;
Y = 100mm;
£ oomms B Open_bady.1
} — A
b
P2 isa GSMPoint
{
PointType = 0;
TypeObject isa GSMPointCoord
{
X = 50mm;
Y = Omm;
Z = 150mm;
bs
ks
P3 isa GSMPoint
{
PointType = O;
TypeObject isa GSMPointCoord
{
X = 0mm;
Y = Omm;
Z = 150mm;
by
¥

L isa GSMCurve

{
Elements[1] = object : ..\P1;

& vy nlane

& 7 nlane

& 7 plane

—=iE Parameters

% ParBoc
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GSMCurvePar

Definition
An GSMCurvePar object is a Generative Shape Design parallel curve.

It is defined by

. its Type

. its Orientation
. its Offset

. its Support

. its Length

. its Geodesic

. its InvertLaw

. its Mode.

Example

myDocument isa CATPart

{

myPart isa Part

{
OBody isa OpenBodyFeature

{

P1 isa GSMPoint
{ & v plane

rmyFart

& wy plane

& 7 nlane

PointType = O;
TypeObject isa GSMPointCoord
{
X = 0mm;
Y = Omm;
Z = 0mm;
be
be

C isa GSMCircle
{
CircleType = 0;
TypeObject isa GSMCircleCtrRad
{

Center = object : ..\..\P1;
Support = object : ..\..\..\"xy-plane;
Radius = 20mm;

b
StartAngle = Odeg;
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GSMDirection

Definition
A GSMDirection is defined by the following properties:

. DirType (Dir = object: ..\..\thePlane;)

. ElementDir
. RatioX
. RatioY

. RatiozZ

See the ..\..\ operator for how to specify the object path.

Example

See GSMAssemble.
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GSMExtrude

Definition

A GSMExtrude object is a surface obtained by extruding a profile along a specified
direction. It is defined by the following properties:

. Elementl which is specified by using the syntax below:
Elementl = object : ..\theProfileToBeExtruded;
. Lengthl and Length2 which allow you to specify the limits of the extruded surface

. Direction which is specified by using the syntax below:
Direction = object: ..\theDirectionOfExtrusion;

. Orientation

See the ..\..\ operator for how to specify the object path.

Example

See GSMAssemble.
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GSMFil

Definition
A GSMFill is a surface that is obtained by filling a closed boundary.

It is defined by

. its Boundary:
Boundary = object : ..\theCurvetobeFilled;

See the ..\..\ operator for how to specify the object path.

Example

See GSMCircle.
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GSMFillet
Definition

An GSMFillet object is curved surface of a constant or variable radius that is tangent to and joins two surfaces. Together these
three surfaces form either an

inner or outer corner. The properties of a GSMFillet are:
. Its Type
. its GSMFilletBiTangent object which is itself defined by two properties:

Elementl which is specified by using the syntax below:
Elementl = object : ..\oneOfTheSurfaces;

. Element2 whose syntax is similar to Element2

See the ..\..\ operator for how to specify the object path.

Example
mylIntersectionDocument isa CATPart
{ Part isa Part iyl ntersectionDocument
myPart isa Par
{ & . plane
OBody isa Open_body
{ & yz plane
Pol isa GSMPoint
{ & 7y plane
Type = O; _%
TypeObject isa GSMPointCoord Farameters
{ .:I ] = 1 -
Values[1] = 20mm; ﬁ—-'-' PartB ody
Values[2] = Omm; -8 oes
Values[3] = Omm; i e e L
} L- FI_'I
} (n]
Po2 isa GSMPoint l_ o
{ Fl_li
Type = 0;
TypeObject isa GSMPointCoord
{
Values[1] = -20mm;
Values[2] = Omm;
Values[3] = Omm; =
} 2% Eutul
3
L isa GSMLine
{ -,
Type = 0; |‘_ E
TypeObject isa GSMLinePtPt 4
yE . @ Lenigth. 1=5rmm
FirstPoint = object: ..\..\Po1;
SecondPoint = object : ..\..\Po2;
}
b
dirl isa GSMDirection
{

ElementDir = object : ..\..\"xy-plane~;

b



Knowledge Advisor Version 5 Release 12 Page 397



file:///E|/www/meidocr12/Doc/online/cfyugpkt_C2/cfyugScriptGSDPackage.htm
file:///E|/www/meidocr12/Doc/online/cfyugpkt_C2/cfyugScriptGSDPackage.htm

Knowledge Advisor Version 5 Release 12 Page 398

GSMIntersect

Definition

A GSMintersect object is wireframe geometry resulting from the intersection of two features. It is defined by the
following properties:

. Tolntersectl which is specified by using the syntax below:
Tolntersectl = object : ..\oneOfTheFeatures;

. Tolntersect2 whose syntax is similar to Tolntersectl
See the ..\..\ operator for how to specify the object path.

Example

See GSMFillet.
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GSMLoft

Knowledge Advisor

Definition

A GSMLoft is surface obtained by sweeping one or more planar section curves along a spine, which may be
automatically computed or user-defined. The surface can be made to follow one or more guide curves. See the

Generative Shape Design User's Guide for more information.

See the ..\..\ operator for how to specify the object path.
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GSMProject

Definition

A GSMProject is a Generative Shape Design projection. See the Generative Shape Design User's Guide for more
information.

It is defined by five properties:
. Normal which corresponds to the Projection type field in the Projection Definition dialog box (
Normal = 1 for an orthogonal projection - otherwise specify a direction, a GSMLine for example).
. Support which corresponds to the Support field in the Projection Definition dialog box
. ToProject which corresponds to the Projected field in the Projection Definition dialog box.
. Direction

. SolutionType

Projection Defimition

Projection type : I Mormal j
Projected; |L

d Meareszt zalution

@ 0K I Iﬂ.-'—‘-.|:||:||_l,ll iEanceII

Example

See GSMSplit.
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GSMSplit

Definition

A GSMSplit is an operation in which one element is cut by another element. See the Generative Shape Design User's
Guide for more information. A GSMSplit is defined by:

the object to be cut:
ToCut = object : ..\theObjectToBeCut;

the cutting object:
Cutting = object : ..\theCuttingObject;

See the ..\..\ operator for how to specify the object path.

Example
myD ment i ATPar
g peumentisa © at 'E"i ryD acument
myPart isa Part
{ & wuplane
OBody isa OpenBodyFeature
{ & yz plane
P1 isa GSMPoint - e Dlane
{ 26 plane
PointType = 0; 8 Ia
Typeo)t/J?ect isa GSMPointCoord miml Parameters
{x — omm: 2 FartBody
Y = Omm; !
Z = 0mm;
¥
s
P2 isa GSMPoint
{

PointType = O;
TypeObject isa GSMPointCoord

{
X = 20mm;
Y =0mm; 2% 'Extrude
Z = 0mm;
¥ - Fir_tgt1
_tgtlA
¥ i
C isa GSMCircle
{ [ i
CircleType = 0; I3 Length.2=10mm
TypeObject isa GSMCircleCtrRad
{ = Praoj
Center = object : ..\..\P1; —
Support = object : ..\..\..\"xy-plane~; o
Radius = 20mm;
¥

StartAngle = 0Odeg;
EndAngle = 360deg;
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GSMSweep

Definition

A GSMSweep is a surface obtained by extruding or sweeping a curve along another curve. See the Generative
Shape Design User's Guide for more information.

It is defined by

. its SweepType

GSMSweepSegment properties:

. Spine

. GuideCrv = Guide curve 1

. GuideSurf = Reference surface
. Angle

. Length

Example

See GSMCircle.
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Knowledge Expert

Knowledge Expert Rule Bases Objects
Knowledge Expert Rule Sets Objects
Knowledge Expert Rules and Checks
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Knowledge Expert Rules and Checks

Definition

Expert Rules and Expert Checks are features generated by the Knowledge Expert product. Rules and Checks are
regrouped into rule sets. Rule sets belong to a rule base. When writing a script with rules and checks you must
comply with the Rule Base/Rule Set hierarchy. Refer to the Knowledge Expert User's Guide for more information

on the concepts behind the expert rules and checks.

Example
myDocument isa CATPart
{
myPart isa Part
{
RBase isa KWERuleBase
{
RSet isa KWERuleSet
{
C isa KWECheck
{
Variables="P:Pad";
RuleBody="P\SecondLength>10.0mm";
b
R isa KWERule
{
Variables="P:Pad";
RuleBody="if P\FirstLength==10.0mm P\FirstLength=20.0mm";
b
b
b
s
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Knowledge Expert Rule Bases Objects

Definition

Rule bases are features generated by the Knowledge Expert product. Refer to the Knowledge Expert User's
Guide for more information on the concepts behind this type of feature.
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Knowledge Expert Rule Sets Objects

Definition

Rule sets are features generated by the Knowledge Expert product. Refer to the Knowledge Expert User's Guide
for more information on the concepts behind this type of feature.


file:///E|/www/meidocr12/Doc/online/cfyugpkt_C2/cfyugScriptKnowledgeware.htm

Knowledge Advisor Version 5 Release 12 Page 408

Mechanical Modeler

Some types and attributes were changed. Please find below a conversion table listing the old types, their
attributes, their new names (if any) as well as their attributes:

BodyFeature GeometryFeature
MechanicalFeature OpenBodyFeature

OpenBodyFeature
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BodyFeature

Definition

A body is the combination of several features within a part. For more information, see the Part Design User's
Guide.

Example
BodyDoc isa CATPart .
{ -E,?! BodyFart
BodyPart isa Part
{ A& vy plane
Body isa BodyFeature :
{ & 7 plane

// Create a sphere

Spherel isa Sphere & [:||E|.r'|E!

{
Radius = 15.0 mm; Al g
3} = om FParameters
// Create a torus : S
Torusl isa Torus ﬁ Farnbody
‘ 2
InnerRadius = 20.0 mm ; = gl
SectionRadius = 10.0 mm ; I
h == 111 Spherel

by
}

I 2 I-::_E’r_lj:f'l.'lr

s ! P Torus]
=~ Sketch?

by
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Workbench Description

The Knowledge Advisor Menu Bar
The menu bar available in the Knowledge Advisor workbench is the standard one.
The Knowledge Toolbar

The Knowledge toolbar is modified when the Knowledge Advisor product is installed. The Knowledge Inspector
icon is displayed.

x| [

@ BAEBY | B

f(x] The Formula icon allows you to create parameters and to specify relations between
parameters.

%% The Design Table icon enables you to manage component families in .xls or .txt files.

'F-:ra The Law icon (fog) enables you to create relations intended to be used in the creation of

shape design parallel curves.

o The Knowledge Inspector icon allows you to query a design to determine and preview the
o results of changing any parameters.

& The Equivalent Dimensions icon allows you to make dimensions equivalent.

Bp=

The Lock/Unlock selected parameters... icon allows you to lock or unlock parameters.

The Knowledge Advisor Toolbar

The figure below shows the Knowledge Advisor toolbar.
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Here is a brief description of each icon.

@
K%
&l

o

&

B2 =

i

@ ®» © M B

The Rule icon provides access to the rule editor. Click this icon to create a rule, write its code,
test its syntax and apply it to your document.

The Check icon provides access to the check editor. Click this icon to create a check, write its
code, tests its syntax and apply it to your document.

The Reactions icon allows you to create a script specifying how to change some feature
attributes when an event occurs. Clicking this icon opens a reaction window.

The Measure Update icon starts the update of relations using measures.

The Parameters Explorer icon allows you to add new parameters to a feature.

The Add parameters on geometry icon allows you to add new parameters to a face, a vertex,
or an edge.

The Add Set of Parameters icon allows you to create sets of parameters. These sets of
parameters are all grouped below the Parameters node.

The Add Set of Relations icon allows you to create sets of relations below the Relations node.

The Macros with arguments icon enables you to launch a macro wit arguments.

The Actions icon allows you to create a script. Clicking this icon opens an action window.

The List icon allows you to create a list of features that will be located under the Parameters
node in the specification tree. Clicking this icon opens the List edition window.

The Comment & URLs icon allows you to add URLs to user parameters or relations.

The Update icon enables you to update a document without exiting the Knowledge Advisor
workbench.
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.{“i}_ The Set of Equations icon enables you to solve a set of equations.
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Glossary

Many of the definitions included in this glossary are only pertinent within the CATIA knowledgeware context.

#2) ¥A) ¥0) ¥D) #F) R W D) W

Symbols _

| (operator) Breaks a single line message into a multiple line message. Can only be used in
the Message function when programming rules and checks.

.CATScript The extension of a macro file generated by CATIA Version 5. A macro file can be
specified as the argument of the LaunchMacroFromFile function which can be
called in rules and checks.

txt The extension of a human-readable file composed of text characters. This file
format can be used as an import file format when importing parameters and
formulas.

Xls The extension of an Excel file. This file format can be used as an import file

format when importing parameters and formulas under Windows™.

A

activity A property which defines whether a relation is applied to a document or not. The
activity value is either true or false. It is indicated by an icon in the specification
tree and can also be read in the document parameter list.

association A link between a document parameter and its equivalent parameter in an external
design table. Associations are to be created when the document parameter
names do not correspond exactly to the parameter names read in the design
table.

check A set of statements intended to provide the user with a clue as to whether certain
conditions are fulfilled or not. A check does not modify the document it is applied
to. A check is a feature. In the document specification tree, it is displayed as a
relation that can be activated and deactivated. Like any feature, a check can be
manipulated from its contextual menu.
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configuration

D

design table

dictionary

formula

K

knowledgeware

Knowledge Inspector
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A row in the design table. A configuration is a consistent set of parameter values
that can be applied to a document.

A table containing values to be potentially applied to a document to manage its

parameter values. It can be created from the document parameters or from an

external file. A design table is a feature. In the document specification tree, it is
displayed as a relation that can be activated or deactivated. Like any feature, a
design table can be manipulated from its contextual menu.

The set of parameters, operators, keywords, functions and other components that
make up the language to be used to write formulas, rules and checks. The
formula, rule and check editors provide you with an interactive view of the
dictionary.

A relation specifying a constraint on a parameter. The formula relation is a one-
line statement. Its left part is the parameter to be constrained, the right part is a
relation taking as its variables other parameters. A formula is a feature. In the
document specification tree, it is displayed as a relation that can be activated or
deactivated. Like any feature, a formula can be manipulated from its contextual
menu.

The set of software components dedicated to the creation and manipulation of
knowledge-based information. Knowledge-based information consists of rules
and other types of relations whereby designers can save their corporate know-
how and reuse it later on to drive their design processes.

An analysis tool which helps users understand how changing any property of their
design (such as material, pressure, or a dimensional parameter) changes the
operation or design of the product on which they are working. The Knowledge
Inspector offers two options:

. "What if* to examine interactions of parameters with each other and with the
rules that make up the product's specifications

. "How to" to see how a design can be changed to achieve a desired result
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M

A parameter whose value is defined by a quantity expressed in specific units.
magnitude type parameter Length, Angle, Time parameters are magnitude type parameters. Boolean, Real,
String and Integer parameters are not magnitude type parameters.

P

parameter A feature defining a document property.

A Knowledgeware Advisor feature that reacts to events on an object called the
source.

reaction

relation A knowledgeware feature which, depending on certain conditions:
. sets parameter values

. displays a message

« Or runs a macro.

Knowledgeware relations are formulas, checks, rules and design tables.

rule A set of instructions, generally based on conditional statements, whereby the
relationship between parameters is controlled. In addition, depending on the
context described by the rule instructions, CATIA macros can be executed and
messages can be displayed. A rule is a feature. In the document specification
tree, it is displayed as a relation that can be activated or deactivated. Like any
feature, a rule can be manipulated from its contextual menu.
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wizard A form of user assistance that guides the user through a difficult or complex task
within an application. The formula wizard helps the user typing formulas by
picking up parameters either in the dictionary, or in the geometry area or in the
specification tree.
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Index
#A) ¥B) #C) FD *E) *F) G *H £1) FK FL) *M *N) 0 *P) #0 *R ¥ 1) fU) *V) *W

A

Absoluteld method =/
action '/

activating a component hid)
activity i)

adding a parameter to a feature bl

adding a parameter to an edge (=)

adding a row to a design table external file =
adding URLs hidl

analysis operators i)

analysis tool il

applying ranges to parameters by using a rule 'El'

arithmetic operators =)
associating URLs and comments with parameters and relations

adding URLs &
searching for a URL il

associative link '
attributes

Absoluteld method &/

Id method '

IsOwnedBy method & ED
Name method =/ (&l

attributes 1

B

beforeupdate event (reaction) bl

BodyFeature =)
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box object =

C
catalog il
CellAsBoolean method T2
CellAsReal method 12/
CellAsString method il

chamfer object =) =D
check

creating =

customizing check reports il

information L/

performing a global analysis of checks hid)
silent &)
using the check analysis tool "El'
using the check editor i)
warning il
check editor ')
CloserInfConfig method il
CloserSupConfig method hidl

CloserValuelnflInColumn method "El'

CloserValueSuplInColumn method i)
command

add parameters on geometry il
add set of parameters =
add set of relations =/

check 'El'

check analysis toolbox il

comment and URLs 1/

design table =)

equivalent dimensions hidl
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get axis hidl
get edge i)
get feature il

get surface &)

insert file path =)
list &
macros with arguments hid)

parameters explorer bhid)

reactions 1/

rule 'O

set of equations hidl

comments '/
conditional statement

if..else... else if '/
cone object = =
constantedgefillet object =)
constants )
context keyword il
controlling design tables synchronization il
copy/paste a parameter i)
creating a check i)

creating a design table from a pre-existing file il
creating a design table from the current parameter values 'El'
creating a formula &)

creating a knowledge advisor action =
creating a knowledge advisor reaction

BeforeUpdate event =)
DragAndDrop event hid)
filecontentmodification event =)
Insert Event '/

Inserted Event =)

Instantiation event 'El '
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Remove Event 'El'
update event il
ValueChange event il

creating a law hid)

creating a loop =

creating a parameter El

creating a powercopy containing a loop "El'

creating a rule il

creating and using a knowledge advisor law 'El'

creating points and lines as parameters 'El'

creating sets of parameters 'El'

creating sets of relations 'El'

customizing check reports 'El'

cylinder object = &

DBCS character '/
deactivating a component 'El'
declaring input data =)

defining the context il
design table

adding a row to a design table external file 'El'
automatic synchronization at load 'El'

controlling synchronization "El'

creating a design table from a pre-existing file 'El'

creating a design table from the current parameter values 'El'

functions =)

getting familiar with the design table dialog box 'El'
interactive synchronization at load "El'
introducing il

manual synchronization 'El'
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storing a design table in a powercopy bl

useful tips =)

design table methods il
dictionary

analysis operators il

circle constructors 'L/

constants =0

design table methods =

evaluate method =

line constructors 'L

list E

mathematical functions "El'

measures 00

operators il

part measures =)
plane constructors =)
point constructors i)
surface constructors =)

wireframe constructors 'L

draganddrop event (reaction) i)

E

equation editor il

equivalent dimensions =)

Evaluate method 'L
evaluate method

dictionary hidl
event

BeforeUpdate il
DragAndDrop bl

File Content Modification L4’
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Insert 'El '

Inserted 'L

Instantiation 'L

Remove '[!

Update =)

ValueChange hid)

F

file content modification event (reaction) 'El'
formula

creating a formula =)

Version 5 Release 12

getting familiar with the formula dialog box il

introducing il

referring to external parameters in a formula 'El'

specifying a measure in a formula =
useful tips il

from keyword il

G

get axis command il

get edge command bl

get feature command =)

get surface Command =
GetAttribute method 12
GetAttributelnteger method i )
GetAttributeReal method '/
GetAttributeString method il

getting familiar with the design table dialog box

getting familiar with the formula dialog box 'El'

)

Page 422
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getting started

using checks =
using formulas il
using parameters il
using rules bl
GSMassemble object =)
GSMCurve Object =)
GSMCurvePar Object hid)
GSMDirection Object il
GSMExtrude Object = =
GSMFill Object bl
GSMFillet Object i)
GSMintersect Object il
GSMProject Object bl
GSMSplit Object i)

GSMSweep Object =)

H

HasAttribute method '/

how to mode '

Id method '/

import keyword 'El'
importing a parameter il
information check =/
insert event (reaction) i)

insert file path command 'El'

inserted event (reaction) hidl
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instantiating relations from a catalog bl
instantiation '/

instantiation event (reaction) =) &
introducing design tables &)
introducing formulas bl

isa keyword hidl

K

keyword

context ')

from =

import il
isa (&)

publish i)

knowledge advisor menu bar 'El'
knowledge advisor toolbar

actions "El'

add parameters on geometry bhid)

add set of parameters bl

add set of relations 'L/

check 'El'

comments and URLs 'El'

list E ]

macros with arguments il

measure update =)

parameters explorer hid)

reactions =)

rule ')

set of equations il

update =
knowledge inspector
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how to '/

what if hidl

Knowledgeware Language bhid)
knowledgeware language

comments o)

temporary variables =

units ‘=)

launching a VB macro with arguments 'El'

LaunchMacroFromDoc function 'El'

LaunchMacrofromFile function 'L

law )

let keyword =)

- 1 ]
link between measures and parameters El

list E

list edition window T
LocateInColumn method "1/

LocatelnRow method '/
loop

action script structure hidl
comments in the script il

contextual menu !

creating a loop il

creating a powercopy containing a loop =
declaring input data hidl

defining the context i)

edition window 2

introducing =)

keywords =

limitation 'El'
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object properties =

operators il

packages contained in the browser il

reference 'L/

roadmap =

scripting language i)
useful tips il

variables &)

M

mathematical functions 'L/

MaxInColumn method 1/
measure &)

Message function =

MinInColumn method 'El'

N

Name method 'El' "El'

object
box & &
chamfer &) (&l
cone = (ED

constantedgefillet &)

cylinder =)
GSMassemble (=

GSMCurve (D
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GSMCurvepar 12/
GSMDirection 'El'
GSMExtrude ') (B
csmrin &
GSMFillet ')
GSMintersect !
GSMLoft '/
GSMProject hid)
GSMSplit il

GSMSweep :El'
hole &) (D
pad =

pattern hid)
shaft & (&
simple hole = &
sphere & &
thicksurface & (& (&
torus =) (B ED

object method
GetAttribute Boolean method 'L/
GetAttributelnteger method = =
GetAttributeReal method !
GetAttributeString method il
HasAttribute method '/
SetAttributeBoolean method '/
SetAttributelnteger method bl
SetAttributeReal method 12
SetAttributeString method il

object method il
operators

arithmetic operators (=)

comparison operators il
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logical operators =)

P

pad object = =
parameter

activating and deactivating a component 'El'
applying ranges to a parameter by using a rule 'El'

copying/pasting a parameter 'El'

. . )
creating a link between measures and parameters =

creating a parameter =)

creating points and lines as parameters 'El'

importing a parameter 'El'

publishing a parameter 'El'

specifying a parameter value as a measure 'El'

specifying the material parameter 'El'
using relations based on publications 'El'
part design features i)
part measures il
pattern object =)
performing a global analysis of check 'El'

plane constructors El

powercopy il
powercopy

storing a design table i)
publish Keyword bl

publishing a parameter =)

Q |

Query function bl
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Question function =)

question mark in formulas il

R

reaction
BeforeUpdate event =)
DragAndDrop event hid)
File Content Modification event '
Insert event ')
Inserted event 'El'
Instantiation event (Document Template) il
Instantiation event (User Feature) il
Remove event '/
Update event il
using the reaction window =
ValueChange event il
working with the reaction il
reaction & &) &) (ED
reference L)
reference
basic wireframe package 'El'
gsd package hid)
Knowledge Expert il
mechanical modeler =/
part design package =)
part shared package hidl

referring to external parameters in a formula 'El'
relation

creating sets of relations il

instantiating relations from a catalog =)

updating relations using measures bl
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using relations based on publications (Product) 'El'
relation based on a publication 'El'
relations '/
relative path hid)

remove event (reaction) =
rule

creating hidl

using rules and checks in a powercopy il
using the rule editor il

working with the rule feature (=)

S

scripting language bl

searching for a URL il

set of equations =
SetAttributeBoolean method L'
SetAttributelnteger method il
SetAttributeReal method '
SetAttributeString method bl
SetCell method '/

shaft object i )

shell object = &

silent check ')

simple hole B &

solving a set of equations hidl

specifying a measure in a formula il

specifying the material parameter bl
standard toolbar

design table =)

- . . 1 |
equivalent dimensions El

formula 'El'
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knowledge inspector =

law T/

lock/unlock parameters il

storing a design table in a powercopy bl

surface constructors '/
system of three equations in three variables

solving the system of equations by a simulated annealing 'El'

solving the system of equations by the SetOfEquations capability 'El'

T

temporary variables

let keyword hidl
thicksurface object i s s
torus object i U s

U
units &

update (reaction) hid)

updating relations using measures =
use case

ball bearing =)

using equivalent dimensions il

using rules and checks in a power copy il
using the check analysis tool i)

using the check editor =

using the dictionary hidl

using the equation editor bhid)
using the list hid)
using the list edition window =)

using the reaction window =)
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using the rule editor =)

V

value change event (reaction) bl

VB macro 'El'

W

warning check "El'

what if mode T/

wireframe constructors 'L/
workbench description

knowledge advisor menu bar hid)
knowledge advisor toolbar =)

knowledge toolbar hidl
working with the list feature il
working with the Loop feature il i
working with the reaction feature il
working with the rule feature bl
writing formulas '-El'

writing rules and checks i)
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