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Knowledge Based Engineering

About this course

Objectives of the course
Upon completion of this course you will be able to:

- Become familiar with the Knowledgeware working environment, how it
can be accessed, the terminology that will be used and the Settings.

- Create a parametric parts and assemblies.

- Embed knowledge in your designs by controlling it using parameters,
formulae, rules , checks and reactions.

- Create and reuse Power Copies and User Defined Features.

- Create and store Knowledge Driven design templates so as to instantiate
them in a new context.

- Create and reuse advanced instantiation features like Knowledge Pattern.

Targeted audience
CATIA V5 users

Prerequisites

Students attending this course should have knowlegde of CATIA V5
Fundamentals.
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Knowledge Based Engineering

Introduction to KBE — Basic Course

This skillet will give you an overview of the Knowledge Based Engineering - Basic course and
about the user settings which are to be made for the course.
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Overview of ‘KBE — Basic’ course

The Knowledge Based Engineering — Basic course teaches you how the Knowledge
Advisor and Product Knowledge Template workbench’s functionalities can be used to
create Knowledge Driven designs and templates.

Knowledge
Advisor

""" y +

[ Parameters, Formulae, Rules, Checks and Reactions. ]
— Product Knowledge

U Template
@edge Driven D@ : '

+

[ User Features, PowerCopies, Part and Assembly Templates ]

AU 4

IP Protected, Reusable — Knowledge Driven Te@
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H Student Notes:
Knowledge User Settings (1/5)
You should make all the settings mentioned in this section while browsing this course or
during the exercise replay of the course.
Display and update General Settings:
Check the corresponding option if you need:
(1) the value of the parameter to appear in the tree.
(2) the formula driving the parameter to appear in the tree beside the parameter.
(3) to work with non-latin characters. Otherwise, parameter names have to be renamed in latin
characters when used.
(4) to create synchronous relations, that is to say relations that will be immediately updated if one of
their parameters is modified. Relations based on parameters are the only ones that can be
synchronous.
(5) to associate the evaluations of asynchronous relations with the global update. The relations can
be asynchronous for two reasons: the user wants the relations to be asynchronous or the relation
contains measures.
fostens  ouledge | Units | Knowledge Envionmert | Report Generation |
i"'. General Patameter Tree View /@
E W]l Display _]:I With walue E
i HE Compatibility < with formuls < : @
% E g@ 2 Parameter names E
% i = . |
E, E P8 Devices and Virtual Realit _ID Shpatieked by the ool ] @
g E.p..lnfrastructure Relations update in part context i
g i b it ;g _] 4 Creation of synchronous relations < ; 4
) i [ Creation of relations evaluated during the global update i
5 W cae e e BV R e T e i e S S e ‘\@)
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Knowledge User Settings (2/5)

Design Tables General Settings:

1M

(2

3)

4

®)
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Automatic Synchronization At Load: When
loading a model containing user design tables, if
design table files have been modified and if the
external file data is contained in the model, the
design table will be synchronized automatically if
this button is checked.

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.

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 radio button 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.

Default Mode: Copy Data Into Model: If checked,
the data contained in the external source file will
be copied into the model.

Default Mode: Do Not Copy Data Into Model: If
checked, the data contained in the external
source file will not be copied into the model.

R e e e P e P e PP Ee
.if Options knowledge | Uniks ] knowledge Environment Report Generatiol

General Patameter Tree Yiew

W] Display __]:I With valus

B compatibiliy 3 With Formula

s Parameter names

A= “
Devices and Yirtual Realit _ID S R L)

Infrastructure Relations update in part context

\
i

]

]

]

]

)

)

1

]

1

i

i

i

i

]

]

]

i

28 0 |S creation of synchronous relations :
Mechanical Design tE_ e ]
i
i
i
]
]
]
]
1
1
i
i
i
i
i
i
]
]
]
1
1
1

e
I [ Creation of relations evaluated during the al update
T— * Shape ]
; ; . Design Tables
~ Analysis & Simulation
ﬁ | |@ Automatic Synchronization &t Load
AEC Plant
an ) Interactive Synchronization At Loa
e

Machining (Z) Manual Synchranization

Digital Mockup \@
) ) Default Mode : Copy Data Into Madel
Equiprnent & Systems
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Knowledge User Settings (3/5)
Language Settings:
(1) Check this option to have access to more language libraries. That means that more
functions will be available for the Edition of Relations.
(2) Check this button to load ALL the available libraries.
(3) Otherwise select libraries packages in the list and use the arrows to add or retrieve them to
the list of libraries to be loaded.
§"i?'c'>&t'ién'£ N Krowkdse | Units ([ Knowledge Ervioment | Report Generation |
icr i General %uage E
E fﬂDisplay M Load extended language libraries E
L compatibiity @_’;‘ Al _':'a‘kages : . 5
| e TSPtk p i
; P& Devices and Wirtual Realit ; yFastening 2 E
i -l infrsstructure ( : ) : > FotalE !
iw— Mechanical Design Sasickrerrameac! ; = |
ii - Shape . ‘ I J i
Eu-' Analysis & Simulation e — i
E = AEC Plank i
E = Machining i
g - oigtalMockup N
H
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Knowledge User Settings (4/5)

Part Infrastructure Settings:

Check the corresponding options if you need :
(1) the parameters of the part to be displayed in the specifications tree.

(2) the relations of the part to be displayed in the specifications tree.

[ R L ey e T e
I
I

o ¥ y I B H
it Optiores Gereral | Display | Part Document ! dﬁ,;j esign_of_hub

:T‘E‘I General Display In Specification Tree : " Wheel_Rim {Wheel_Rim.1)
E ,-. Infrastruckure o External References E = Wheel Rim
i —m Product Struckure [ Constraints E """

o Parameters

—EMateriaI Library ot E
- Relations ]
—E Catalog Editor — 1
= Bodies under operations i

% Photo studia —

2 Expand sketch-based Feature nodes at creation @|| Parameters

*.- QE Relations
*rg’.g; Outer_Rim
f";ééé’ Geometrical Set.1

—E..Real Tirne Rendering

Display In Geometry Area

[ ©inly the current operated solid

] oy current body ]
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Knowledge User Settings (5/5)

Product Structure Settings:

Activate the following options if you need :

(1) the parameters of the product to appear in the specifications tree.

(2) the relations of the product to appear in the specifications tree.

L i {: B

1t DRtions Product Structure | Product Visualization | Reconciliation | Tree Customization .

: | | l Q‘F;j ightBulb_Assembly

:T'E'I eneral Specification Tree Order ] i‘@s ket As Socket Assy.1
EﬂF.InFrastructure | Specification Tree Mode Marne | Activated | Up I E | b Socket_Assy (Socket_Assy.1)
: | Products Node | v Glass_Bulb (Glass_Bulb.1

H m @ Representations -—"FEEZ—I_I E 5 — ( _ )

i o Material Yes chivabe ! #- 2 m Relations

E B aterial Library R erametors o ] —— I | —|

! _m Catalog Editar Relation.s es : Parameters

] Caonstraints Yes 1 ¥ -

‘| HE® phota Studic Publications : Constraints

i Others... ] .

i| [EEresl Time Rendering Applications Yes : gﬁfn Fix.1 (Socket_Assy.1)
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Knowledge Advisor Workbench Presentation

You will learn what are the main features of the Knowledge Advisor workbench as well
as some infrastructure features provided with CATIA V5.

= Accessing the Workbench
&= User Interface
= Knowledge User Settings

Copyright DASSAULT SYSTEMES
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Accessing the Workbench

You can access Knowledge Advisor workbench through the usual ways:

@ From the Start Menu

E K.nowledge Expert

Product Enagineering Optimizer

Product Knowledae Template

From the workbench icon:

Welcome to CATIA Y5

Knowledge Advisor

Knowledge Expert

Catalog Editor

[ oo nat show this dialog at starkup Close I

Go to Tools /Customize /Start Menu to
customize the content of this Welcome box

Copyright DASSAULT SYSTEMES

@ From a CATIA Document

[3]CATIA V5 - [CATKWA_LightBulb_Assy_End.CATProduct]
B Sttt Ele Edi Uew Insert  Tools  Window  Hel

% LightBulb_Assembly
*-@ Socket_Assy (Socket_Assy.1)
| ’-‘@Filamentj\ssy (1)
=~ Glass_Bulb (Glass_Bulb.1)
=)
4 xy plane

. yz plane

2 7x plane

| * =
3 :
t Smoked Glass

Em'g. Parameters

--—Q‘E Relations

DEE&E a0 @ S BEL80 sHeéa8

—Applications L}T
3 =

o

£ ke

A

&

[
g

Bigi QA

&

2
2

‘caTia

RelationsfGlass_Bulb/alsss_Bulb.1 preselacted |

NE

= . 5

|]h-; m Relations :
If the Relations node exists in the specification tree,
double-click on it to launch Knowledge Advisor
workbench.
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User Interface (1/4)

[3lcaTiavs - [CATKWA_LightBulb_Assy End.CATProduct]
n;tart File. Edit Miew Insert  Tools  Window  Help

A

0
@
E

[BE=

. &l
el Parameters ]

—E *Socket_Type® =American “ :' J—— :
“Socket_Diameter " =9mm . ; EE
“Socket_Height™ =9mm e ' I
i * Cost™ =0.62

H=8 “Bulb_ Height” —34mm
—@ “Bulb_Diameter ™ =24mm
_@ "Bulb_Ratio” =1.416666667
“WorkStatus ™ =In_Progress
=2 B Relations|[..] (4)

- feaFormula.l; *Socket'Diameter =" Socket_Diameter

Parameters node
contains User
parameters and
Lists

Bl
4

Knowledge
Advisor
Workbench

Tk

Relations node
contains:

4 e
— fraFormula.2: “Glass_BulbiGlass_Base Radius™ ="Socket Diameter™ / 2 + 0.5mmi
" o

4

Gl oo

- Formulas . . o
— feaFormula.3: Filament_SupportiWireSupport_Radius ™ = GIass_BuIb)Rad_iug Bull

U~ feoFormula.4: “Socket Screw_Length™ =" Socket_Height®
’— Number_of_WireSupport
4 —@! Socket_Type

15 Bulb_Glass_Thickness
:— Cost

— »% 3_Supports

[ ’%‘ 4_Supports

= % Thin_Glass_Thickness

= % Medium_Glass_Thickness
= % Big_Glass_Thickness

m Bulb_Family

Al 84

- Rules

RIS

- Checks

Knowledge

fo © & B ok B 8-

-

- Design Tables
- Reactions -l Drawing Creation
and Macro with NEEsXm@o R % EElf‘i' B3R Q A0 0 6B z:

arguments e e e / T |
Common Knowledge Toolbar allows you to access:
Formulas, Comments & URL, Check Analysis, Design Table creation, Law creation,
Knowledge Inspector, Lock/Unlock parameters, Equivalent Dimensions

Copyright DASSAULT SYSTEMES
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User Interface (2/4)

Definition

Ilcon Name

fea | Formula

Simple formulas y=f(x,y,z,...) between any V5 parameters

ﬁ Design Table

Tabulated relation of a set of parameters based on an Excel spreadsheet or
a text file

fog | Law

y=f(x) mathematical law that can be used by geometric or analysis
operators

o | Knowledge Inspector

Allows to evaluate the impact of modifications (what if) and How to modify
parameters

@ Lock selected
parameters

Locks or unlocks selected parameters

E}: EquivalentDimensions

Enables the user to apply the same value to selected Angle or Length
parameters.

Comment & URLs

Searches for URLs assigned to user parameters or relations

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES



Knowledge Based Engineering

STUDENT GUIDE
User Interface (3/4) Student Notes:

Ilcon Name Definition

'E(H% Rule Rule embedded in design that reacts to parameter changes and propagates
£ parameter or geometric modifications

Check Check embedded in design that reacts to parameter changes and informs
the user in case of violation

. Feature embedded in design that reacts to specific events and propagates
Reaction . e
any kind of modifications

List List referencing a set of objects (parameters or geometric features). May
compute list size, sum, min, max, etc...

w

Loop similar to loop in languages that manages the creation, destruction or
A7) Loop modification of a set of features. Loop is superseded by the powerful
‘Knowledge Pattern’ function of Product Knowledge Template Workbench.

=t | Add Set of parameters | Creates a node of parameters

g | Add Set of Relations Creates a node of Relations

Copyright DASSAULT SYSTEMES
o
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User Interface (4/4)

FL

geometry

Icon Name Definition
@_'\, Parameters Explorer Creates user parameters stored at feature level
fﬁ Add parameters on

Adds parameters to an edge, a face or a vertex

n

Comment & URLs

Adds URLs on user parameters or relations and searches for existing URLs

Macros with arguments

Feature to run VBScript macros with arguments. Can be called from a Rule
or a Reaction

Action

Feature that describes a function that a user can decide to execute

| ma| | 4

Measure Update

Updates relations using measures

R:':ll
{wﬂf‘ Set of Equations

Mathematical set of equations and inequations that drives a set of output
parameters according to changes in input parameters

Copyright DASSAULT SYSTEMES
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Knowledge User Settings (1/5)

Display and update General Settings:

Check the corresponding option if you need:

(1) the value of the parameter to appear in the tree.

(2) the formula driving the parameter to appear in the tree beside the parameter.

(3) to work with non-latin characters. Otherwise, parameter names have to be renamed in latin
characters when used.

4) to create synchronous relations, that is to say relations that will be immediately updated if one of
their parameters is modified. Relations based on parameters are the only ones that can be
synchronous.

(5) to associate the evaluations of asynchronous relations with the global update. The relations can

be asynchronous for two reasons: the user wants the relations to be asynchronous or the relation
contains measures.

Options krowledge 1 Lriks ] krowledge Erviranment I Repart eneration 15
b8 General Parameter Tree View i
] Display S with value

o with formula < ;

B= Compatibility

Parameter names

A=g “
-8 Devices and Yirtual Realit _ID Bt B the Sgrmel

= Mechanical Design ;g & |4 Creation of synchronous relations <

[] creation of relations evaluated during the global update
*rShaDe‘\@

.;.. InFrastruckre Relations update in part context i

Copyright DASSAULT SYSTEMES
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Knowledge User Settings (2/5)

Design Tables General Settings:

1M

(2

3)

4

®)

Copyright DASSAULT SYSTEMES

Automatic Synchronization At Load: When
loading a model containing user design tables, if
design table files have been modified and if the
external file data is contained in the model, the
design table will be synchronized automatically if
this button is checked.

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.

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 radio button 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.

Default Mode: Copy Data Into Model: If checked,
the data contained in the external source file will
be copied into the model.

Default Mode: Do Not Copy Data Into Model: If
checked, the data contained in the external
source file will not be copied into the model.

R e e e P e P e PP Ee
.if Options knowledge | Uniks ] knowledge Environment Report Generatiol

General Patameter Tree Yiew

W] Display __]:I With valus

B compatibiliy 3 With Formula

s Parameter names

A= “
Devices and Yirtual Realit _ID S R L)

Infrastructure Relations update in part context

\
i

]

]

]

]

)

)

1

]

1

i

i

i

i

]

]

]

i

28 0 |S creation of synchronous relations :
Mechanical Design tE_ e ]
i
i
i
]
]
]
]
1
1
i
i
i
i
i
i
]
]
]
1
1
1

e
I [ Creation of relations evaluated during the al update
T— * Shape ]
; ; . Design Tables
~ Analysis & Simulation
ﬁ | |@ Automatic Synchronization &t Load
AEC Plant
an ) Interactive Synchronization At Loa
e

Machining (Z) Manual Synchranization

Digital Mockup \@
) ) Default Mode : Copy Data Into Madel
Equiprnent & Systems
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Knowledge User Settings (3/5)
Language Settings:
(1) Check this option to have access to more language libraries. That means that more
functions will be available for the Edition of Relations.
(2) Check this button to load ALL the available libraries.
(3) Otherwise select libraries packages in the list and use the arrows to add or retrieve them to
the list of libraries to be loaded.
§"i?'c'>&t'ién'£ N Krowkdse | Units ([ Knowledge Ervioment | Report Generation |
icr i General %uage E
E fﬂDisplay M Load extended language libraries E
L compatibiity @_’;‘ Al _':'a‘kages : . 5
| e TSPtk p i
; P& Devices and Wirtual Realit ; yFastening 2 E
i -l infrsstructure ( : ) : > FotalE !
iw— Mechanical Design Sasickrerrameac! ; = |
ii - Shape . ‘ I J i
Eu-' Analysis & Simulation e — i
E = AEC Plank i
E = Machining i
g - oigtalMockup N
H
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Knowledge User Settings (4/5)

Part Infrastructure Settings:

Check the corresponding options if you need :
(1) the parameters of the part to be displayed in the specifications tree.

(2) the relations of the part to be displayed in the specifications tree.

[ R L ey e T e
I
I

o ¥ y I B H
it Optiores Gereral | Display | Part Document ! dﬁ,;j esign_of_hub

:T‘E‘I General Display In Specification Tree : " Wheel_Rim {Wheel_Rim.1)
E ,-. Infrastruckure o External References E = Wheel Rim
i —m Product Struckure [ Constraints E """

o Parameters

—EMateriaI Library ot E
- Relations ]
—E Catalog Editor — 1
= Bodies under operations i

% Photo studia —

2 Expand sketch-based Feature nodes at creation @|| Parameters

*.- QE Relations
*rg’.g; Outer_Rim
f";ééé’ Geometrical Set.1

—E..Real Tirne Rendering

Display In Geometry Area

[ ©inly the current operated solid

] oy current body ]

Copyright DASSAULT SYSTEMES
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Knowledge User Settings (5/5)

Product Structure Settings:

Activate the following options if you need :

(1) the parameters of the product to appear in the specifications tree.

(2) the relations of the product to appear in the specifications tree.

L i {: B

1t DRtions Product Structure | Product Visualization | Reconciliation | Tree Customization .

: | | l Q‘F;j ightBulb_Assembly

:T'E'I eneral Specification Tree Order ] i‘@s ket As Socket Assy.1
EﬂF.InFrastructure | Specification Tree Mode Marne | Activated | Up I E | b Socket_Assy (Socket_Assy.1)
: | Products Node | v Glass_Bulb (Glass_Bulb.1

H m @ Representations -—"FEEZ—I_I E 5 — ( _ )

i o Material Yes chivabe ! #- 2 m Relations

E B aterial Library R erametors o ] —— I | —|

! _m Catalog Editar Relation.s es : Parameters

] Caonstraints Yes 1 ¥ -

‘| HE® phota Studic Publications : Constraints

i Others... ] .

i| [EEresl Time Rendering Applications Yes : gﬁfn Fix.1 (Socket_Assy.1)

Copyright DASSAULT SYSTEMES
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Creating Parameters, Formulas and Lists

You will learn how to create user parameters and how to reuse them in formulas and
equations. You will also learn how to create lists of features.

= Creating User Parameters
&= Creating and Using Formulas
= Creating Lists

&= Associating URLs to Parameters and Relations

Copyright DASSAULT SYSTEMES
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Creating User Parameters

You will learn how to create and manage parameters.

&3] Wheel_Rim

E“'E" Parameters
= N\
-— Material

-— Wheel_Design

-— NMumber_of Bolt Holes

- Number_of_Spokes )

Copyright DASSAULT SYSTEMES
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What are Parameters? (1/2)

w There are many types of parameters:
Real, Integer, String, Boolean, Length, Mass...

# Two kinds of parameters:

4 Intrinsic Pparameters are generated while
creating any geometry and features. They
define the intrinsic properties of the
features (depth, offset, activity, ...)

# User Parameters are especially created by
the user. They define the extra pieces of
information added to a document. The User
Parameters can be defined at different
levels:

= Part level
= Assembly level
# User Parameters can either be defined:

4 With a single value (continuous). In this
case, the parameter can take any value.

# Or with multiple values (discrete). In this
case, the parameter can take only the pre-
defined values given at its creation.

@ Any parameter can be:
& Defined or constrained by relations
4 Used as argument of relations

Copyright DASSAULT SYSTEMES

$¥pucure]

Parameters

Bracket ength=100mm

Spacing=40mm=(BracketLength

Parameters at
Assembly level

T%?PMQE{ (Stringer.1)
=-33 |Stringer

=" xy plane

= yz plane

|

T ) Pad Beam
= 7\ Sketch.Iprofile
4. AbsoluteAxis
I;_B Geomelry
=-["1] Constraints

— 2@ Offset.13
@ Offset.15

]

]

Parameters
at Part level

Intrinsic
parameters

STUDENT GUIDE
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What are Parameters? (2/2) Student Notes:

Parameters in a product ’igj ightBulb_Assembly
r& Parameters

=2
Bulb_Diameter=24mm
Bulb_Height=34mm
Socket_Type=~American
Suckel_Diameler =9mm
Socket_Height=9mm

 J

Length Type

User Parameters defined
on a CATProduct

Real Type > Cost=0.52
B Bulb_Ratio =1 416666667
String Type > —@ WorkStatus=In_Progress

‘-("jlngodmt Assy (Socket_Assy 1)

Eg Parameters
-'@ Socket Tip (Part3.1)
Socket Tip
—_..” xy plane
—...7 ¥Z plane

—....." Z¥ plane

Parameters defined
on a CATPart

#‘{9} PartBody

Copyright DASSAULT SYSTEMES
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Knowledge Based Engineering

Why Use User Parameters?

¢ To have an immediate access to the parameters that pilot the geometry and to change
easily their value.

To centralize key information so that any new user on the model can use it immediately.
To refer easily to the same parameter when editing relations.

With User Parameters, you can create generic models that are driven only from the User
Parameter node.

All the key information of the model is
accessible from this place of the part, so that
you do not need to search in the PartBody to
change the number of spokes, for instance.

43 ' Wheel_Rim
— .y plane
— ... ¥Z plane
— . £x plane

AbParamerers
Material=Aluminium
5P Rim_Size =406 4mm
Bolt Pattern Dlameter=127mm
Kumber_of_Spokes=r
Number_of Bolt Holes=5
T— +ERelations
r Ouler_Rim
%% Geometrical Set.1
M Aluminium

Edition of
the User
Parameter
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Creating User Parameters (1/2) Sludenttioles
. . Formulas: Car_Jack Support
@ Click on the f(x) icon. ‘
. - = ImEnrt..‘ I
The Formulas panel is displayed. %‘O ke
lter ©On Car_Jack_Suppor
Filter Marne :J
f“ Filter Type : ‘AII LJ
(x] Double click on a parameter ko edit it
Patameter  * | value | Farmula | Active -~
" Base_CylinderiDraft. 1iactiviey true —
" Base_CylinderiDraft, 1iangls’ 3deg
"Base_Cylinder\Draft. 1iAnglez” Sdeg v
Edit name or value of the current parameter
j PartBodyiPocket. 1YFirstLimit OffsetFromSurface Sram
R Iew Parameter of type IRea\ _VJ ‘With ]Single Walue Lj Add Formula I
Select the desired type of I[ ] |
- Delete Parameter Delete Formula
parameter and then specify the Lotteraurnte | —— Tll
Single Value or the Multi Values | o | 9t | Scn
option.

Click the New Parameter of type
button to create the parameter.

@
+ The Multiple Values option allows you to pre-define P— . Type here the different
fixed values for the parameter. Vallu L Lot Reel ] values of the parameter.
In this case, you are required to enter the values of sl el T R Click the Enter button to
the parameter as soon as you click the New A validate each value.
Parameter of type button. The “Value List” panel 2
appears. Use these arrows to

reorder the values.

<j Remave | Remave all |
@ Ok W Cancel I

Edit Parameter FZ]BJ

0.65 I
0.5

Click OK when finished.
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Creating User Parameters (2/2)

The new parameter appears at E Mass 270,825k = Yolume * MaterialDensity  ves ]
@ the end of the parameters list | _JEI 5
with a default name (here K] | HE

Real. 1) and a default value 0. Edit name ar value of the current parameter

@ You can rename the parameter g4 name or valie of the current parameter T i
by typing a new name in the : [rivingConstant 0.65 =k

Edit name field; and attribute it T e
a value by filling the Edit value
field.
The OK button validates the creation of the parameter and KwrStartDocurnent
closes the Formulas panel. Tra xy plane
The new User Parameter is added to the specification tree. 2 yz plane
Formulas: Car_Jack Support ? X R pla ne
% e | = Parameters
e Caf‘-lack-SUPDmt Material =Aluminium
Filter Type ‘AII LJ _@ Length =150mm
Double click on & parameter to edit it DelaY=2235
F‘arameter . ] | value | Formula Ackive ]_'_\ =
e e e X ¥ Volume=0.035m3
w " Base_Cylinder\Draft, 1\angle2” Sden w
<Z> Edit name\;r walue of the curgrent parameter = - _@ MaterialDEﬂsity:?BSDkg m3
o artBodyiPocket. 11FirstLimi setFromsurface S ! =
g | PartBody|Packet. 1| FirstLimit| OFfsetFromsurF Constant=2
8 lewparameterof tyge fresl x| with [single vabe = _addroma | 5B Mass=270.825kg=VYolume = MaterialDensity
[=]
:‘g, Delete Parameter I Delete Formula I E]-P DerIngCOﬂStar‘lt=0.65
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Filtering Parameters (1/2)

The Formulas panel as well as many Editor panels, in which you may use the
parameters, allow you to filter parameters in order to ease their selection.

When the selection panel is opened, first select your selection
mode: incremental or not.

Then select in the specification tree the feature that contains _ m
the parameters that you want to use. i :
| #FiSketch7 |
pessccacs With the incremental mode unchecked RS e
’ Parameter | Walue Formula | Active |

i %% E ALL the parameters Of the Groove and ALL i PattBodyAssemble, 101Bady Bl Groove, $iSketch, iR arallelism, 3414, .. true
k ' those of its definition sketch are disp|ayed_ ! PartBodyiAssemble, 101 Body &lGroove, §isketch, 7\l arallzlism, 94im...  Constrained
— ! PartBodyiAssemble, 104 Body SiGroove, $iSketch, 7yFixed, 954 Activity  true
! PartBodyi Assemble, 104 Body SlGroove, {1Sketch, 7WFixed, 95 mode Constrained
! I
! I
! |

PartBodyi Assemble, 104 Body ShGroove, 3\ Thic imm
PartBody Assemble. 104Body SiGroove, 34 ThickThin2 Qrmm
PartBody Assemble. 101 Body SiGroove ., 3 Ackivity true b

e e

I With the incremental mode checked, the ' arameter e Formula [ Acive ||
; EE i parameters of the Groove and ONLY the | PartBadyAssemble. 10{Eody. BiGro s 360deg ;
i """" o ) dimension parameters of its definition f PartBody\Assemble. 10YBady. B\ Groove, 3 Sketch, 7\0fFset, 781 0fFset 10mm 1
_________ sketch are displayed. I\ PartBody\assemble. 10\Body.8\Groove 3isketch. 7\Offset.81{Radius__30mm !
i PartBody!\Assemble. 10\Body.B\Groove, T hickThin 1rarn 1
i PartBody!Assemble, 10Y6ody. 81 Groove, 31 ThickThin2 Orirn 1
E PartBody! Assemble, 10Y6ody. 8\ Groove, Syackivity true 1

fewer parameters are displayed: only 7 where found for
Groove.3
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Filtering Parameters (2/2)

If you still have too many parameters listed, you can use filters: you usually have the
possibility to filter the parameters by types and by name.

'Fllter On Groove.3
Filter Marne :|*

» you can make a query per hame

Filter Type : |Length -

— _..or per type: |4
Renared pararmeters
Hidden parameters
\isible parameters

R K

EDouble click on a parameter to edit it

| Parameter  * | Walue Formula | Ackive |:
PartBody| Assemble. 104Body. B'I,Groove 3 Skebch, PyWOFFset, 7840FFset  10mm

L 1
L 1
E PartBodyiAssemble, 101Body . 8 i keteh, F\WOFFset, B1\Radius — 30mm 1 User parameters
! PartBody|Assemble, 10Body, BIGroove 3 ThickThinl 1 H Angle
' PartBodyiAssemble, 10%6ody &1 Groove, 34 ThickThing Ormm H
or...
\Dictionary  Membersof Paramefers Membersof length T

PartBodyiAssemble. 10\6ody. 8 Groove, 31Sketch. 7\ 0fFset, 78, Offset
Renamed patametears PartBodylAssemble, 101Gody, 81Groove, 31 Sketch, 74O set . 811Radius
Angle PartBodyiAssemble, 10YGody, 8\ Groove, 3y ThickThinl
Pointer on value Function: PartBodyiassemble, 10160dy. 81Groove, 31 ThickThinz

MC Manufacturing
Print Cnnskrockors

Curve
Constraint

select a type in the list above

Types available in the “Filter Type” list are the
types of parameters found in the current selection.

@ You should now be able to select a parameter easily.
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Adding Sets of Parameters
In the specification tree, you can create sets of parameters under the Parameters
node in order to regroup the parameters by categories.
In the Knowledge Advisor workbench, click on Add =l
Set of Parameters icon. EflC]
Select in the tree the Parameters node or an
existing set of parameters under which the new Set
of Parameters will be created.
You can rename the Set of Parameters by editing its -g’lc'[Peram gp— =
Properties (in the contextual menu). —
Edk fornula. ..
- Hicc
You can reorder the already existing user = Driving_Parameter:
parameters using the Reorder option of the L Main_Dimensions -
parameter contextual menu. Select a Set of )
Parameters to place the parameter in it. & Other Specifications | SSERISSEIasEdriensens.
—|£'[ Driven_Parameters
To create a new user parameter directly in a
. Parameter Explorer
specific Set of Parameters, you have to use the
Parameter Exp|orer_ Select a Set of Parameters Feature ! | Specification_Part!Driving_Parameters|Main_Dimensions
before clicking the New Parameter of type button. RS
_________________________________________ Mame J Twpe ] ‘alue ] Criven By J
H | *Tokal_Length® Length 200rmm
mEJg Parameters : Width  Length  Smm j
% i L Driving_Parameters E het Parameter of bype ILength 5
‘Z’ E E Remove I ImEDrt... I
‘é’ ! =lcT Main_Dirnerisions ! '
2 E == .~ E ~ Parameter
g Total_Length —lellmmE e [ =l
S i “Width™ =50mm E |~ Properties :
? E . . E Local Mame § [iwvidth
§ | -dhother_specitications | | e e — d
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Why Publish Parameters?

w Publication of parameters is useful when replacing in an assembly a component which
contains parameters that drive other component’s external parameters.

w |f the exported parameters are published and if the parameters of the replacing component are
published under the same name, they will inherit the control of the exported parameters.

# Otherwise, the parameters of the replaced component will keep the control.

! In this example, the hub is linked to the rim: |
the hub reuses the number of holes and the
i pattern diameter of the rim. |
i Let us see the difference in the behavior of

' the hub when replacing the rim, with its

| parameters published or not.

The rim is replaced by a bigger one, the
parameters of which are published under

The rim is replaced by a bigger one, the same names than the first rim.

the parameters of which are not
published.

The external The number
parameters of of holes of
the hub are still the hub and
linked to the the diameter
first rim. They of the pattern
are not automatically
updated. adapt to the

new rim.
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Publishing a Parameter (1/3)

The Publication command is available in Assembly Design and Part Design.
It publishes the geometry and the parameters as well.

@ Activate the part containing the
parameter you want to publish.

@ Select Publication... in the Tools menu:
Window  Help '

ﬁ:q Formula. ..
Standards. .,

i -I:I-: Publication. .

If the parameter you want to publish
@ is a user parameter, click on its icon

in the tree.

@ The user parameter now
appears in the list of published
elements of the Publication
dialog box.

Copyright DASSAULT SYSTEMES

ngpublishing_Piston
=8 Guiding_Par L (Guiding_Parl.1)

- ._=_=}- XY plarle
- ¥ plane
— . ZK plane

== Parameters
Material -Mone

&
races_Offset=34mm
Holes_Diameter =12mm

[OP Head_Length=41mm

~E .
/ / ;E Relations
k_; . #-{33 Par Budy
% d t@ Guided_Part (Guided_Part.1)
= Applications
2%
A | Skakus | Element | Bemoye l
Head_Length | Ok Publishing_Piston!Guiding_Part. 1} Guiding_Part\Pa...
OEtions... I
ImEDrt... |
ExEDrt... I
Parameter. .. I
|F‘ublishing_Piston'l,Gu'rding_Part. 1auiding_PartParametersiHead_Length is published w
il:l Publish a Face, edge, axis, wertex or extremity
i & Cancel I
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Publishing a Parameter (2/3)

i il

5 2 @ If the parameter you want to publish is an
! I pemove | intrinsic parameter, click the Parameter
%a... button of the dialog box.

; _OEE'E'ES_I Hl Choose the parameter 2=
i Impork... | :
: Select the parameter: Filter On Sketch, 1

- directly in the dialog b Filker Marme ;| *

\ 5\3 - or by the intermediate of Filter Type : | all =]
- the geometry Parameters
Bckivity i

Absolubedxis) Ackivit

& Cancel I

Radius, 1Ydisplay_parameter_mode

Radius. 14 activity_boolean

Coincidence, 34 Ackivity

Cnincidence. 34 rmnde j

@ ok ! @ cancel |
. >

Click OK to validate the selection.

The intrinsic parameter appears in the list of published
parameters:

i Publication 21 x|
| Mame | Status I Element | REnioyve l

i |Head Length Ok Publishing_PistonGuiding_Part, 14Guiding_PartiParametersiHead _Length

\ |iRadius a4 Publishing_PistontGuiding Part, 1\Guiding Park\PartBody) Sketch, 11Radius, 1Radius e

! plions. . I
Il L e e e e e e e e m—————mmmmmmmmmmmm m o = = - TP r
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Publishing a Parameter (3/3)
@ Published Parameters appear in the list with a default publication name.
CTEEEEES— o1 ]
To modify the | Ieua 21|
publlcaylon i Mame I Staktus I Element Remove I
name, first E Head_Lenath (o] Publishing_PistontGuiding_Part. 14&50
select the : C o
publication. ! S
Then, select the | [aaau R 20
name field. ;
1| Mame | Status | Elerment Remoyve l
A \ AHead leogth DK Publishing_PistontGuiding_Part. 14E50
Edit the_ name : [ m a. Publishing_PistontGuiding_Part, 1560 v
and validate ~ {f———#> \ U s ]
with Enter. A %fpublishing_piston
oo o o Guiding_Part (Guiding_Part.1)
frublication Rk I 2K iding_Part
i Mame | Skakus | Element BEmse l =-Publications
| |Head Length oK Publishing_Piston'Guiding._Part, 1160 - 13¥|Head_Length
i Head Radius [ald Publishing Piston\auiding Part. 1hiE0 s I '@HP.FId_RHdiIIR
: Import... | t@Guidcd_Pa (Guided_Part.1)
Export. .. Applicalions
" E 1 I I ﬂ Parameter. ..
ﬁ ; |Pu|:u|ish: select an element. Rename, replace; select a lisk row Your newly published
‘;’ @ Validate the i il:: Publish a Face, edge, axis, wertex or extremity parameters appear
2 publication by - under the
2 clicking OK. | - i ;;!QEEHEE' I publications node of
) : =0 the active part.
5 N P
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Published parameters are called while editing formulas.

In this example, we are going to make equal the inner cylinder diameter to the head

diameter.
-@Publisl ied_Pislon Be activated on Guided_Part level and open the
=@ GUIding_Part (Guiding_Part.1) formula editor panel of Cylinder_InnerDiameter

{}@ Guiding_Part parameter.

/’_\

=-Publications

— 3| Head_Length

— @ Head Radius é}'

-@Guided_part (Cuidea.._ 1)
2 Wiuided Part @

! | Cylinder_InnerCiameter =

E |‘External ParametersiRadios” *2|

@ Edit the formula by selecting the Head_Radius

... X¥ plane parameter:
— - yz plane » Under the Publications’ node of Guiding_Part
L = 2% planc * In the External Parameters of Guided_Part, provided

that it has previously been copied with link. The
= . _ copy with link is already made if you have used this
= Cylinder_Thickness =2mm external parameter before, or if you have

i
intentionally copied/pasted it Special as result with
ﬁ Cylinder_Length=100mm link.

;E Relaliors
b{@ PartHody
— Applications

S Paramelers
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Published parameters are called while editing formulas.

@ Published_PisLon

r«“., + Guiding_Part (Guiding_Part.1)

v @ uided_Part {Guided_Part.1)
3

— 22 xy plane

.. ¥2 plane

— -7y plane

=-di External Parameters

'@ The edited part has =
become °°gte"tua'- . / adius (..!Guiding_Part.1!Head_Radius) =24mm
/ﬁ' dig Parameters
The External T-ag Relations [..]

~E
. ! N / i;ﬂ - . .
Parameters linked to - b feaFormula 4: Cylinder_InnerDiameter =" External Parameters\Radius ™ #2
the published #-43 PartBody

parameters appear with
a green Capital P on
their icon in the tree.

—Applications
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Using Published Parameters (3/5)

Some CATIA options can prevent the user from creating external parameters from
the unpublished parameters.

T Optionz

eneral | Dizplay | Part ['ocument |

BN Gereral External Reference

@ Thhe settir;g preveg:!nﬁ d E v-. Infrastructire ' Keep link with zelected object E
tgeiumseetr(; anlgz \?vl:)rkl'ss V\?ith E —m Product Structure [ Show rewly created external references E
parameters. D Material Library [ Confirm when creating a link, with selected object

E _ Catalog Editar o Uze root context in assembly E

i _E Phata Studio 12 iRestict external zelection with link to published elements | i

E _E Eesl e Eonaain 4 &llow publication of faces, edges, vertices, and azes extremnities E

Wl bommmmee T s

When this option “Restrict External selection...” is activated, and when you select an unpublished
parameter in an external document, no external parameter is created and no link is kept: only the value of
the parameter will be taken (as if the option ‘Keep link...” was deactivated).

Filker On PartBody

Filter Mame m
| Depth =
Parameters

Sketch, 1NOFfFset, 200 Activity
Sketch, 140OFFset, 20 mode
Sketch, 1W0OFfFset, 21 OFffset ) L
sketch, 110ffset. 2 1 Activity In this case, the depth parameter of GuidingPart was not
A L published and only its value (52mm) has been taken to
edit this formula. Neither link nor external parameter are

created.

Filter Type : IAII j i T e S

e I R
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Using Published Parameters (4/5)

While using the published parameters you have to pay attention to the context
assembly.

The first time you use an external reference
or a published external parameter, not only

Context link you create links to external information, but
&/ Buided_Part (Guided_Part.1) you also define a “context” link from the
=33 Guided_Part edited part to the root assembly (by

default). The context link is unique and the

. XY plane product it is connected to is called the
.. ¥Z plane context assembly.
— .o 2% plane

*‘ig Relations [...]

- PartBody Knowledge link @ If the root product is not anymore the context product of
._@ Guiding_Part (Guiding_Part 4) Guided Part, its icon indicates it is out of context.
*— Guiding_Part Zf:;j
=-Publications " : #. |Published_Piston (Published_Piston.1)

7 Head_Radius |
—|P|Head_Length
—Applications
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Using Published Parameters (5/5)
While using the published parameters you have to pay attention to the context
assembly.
In this new context, try to create, in the 1 - s
@ Guided_Part, a new formula referring to erdlng_Part (Guiding_Part.1)
another published parameter of the f-Guiding_Part
Guiding_Part. =Publications

‘P Head_Radius " e

Head_Length g—*‘\ i | Cylinder_Length
= )‘f"‘sxternal Parameters\Head_Length™ *3

An external parameter which is ] ]
@ created when the root product is not ' Guided_Part (Guided_Part.1)
the context product will never be L 3 WGuided_Part
considered as connected to a — = xy plane
published parameter.
—..> ¥Z plane

— . zx plane
. ; —iq External Parameters

ead_Length=41mm

Copyright DASSAULT SYSTEMES
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Creating and Using Formulas

You will learn how to create and use Formulas.

aL-“E Relations

fcaFormula.i:
fcoFormula.4:
fcaFormula.5:

T-— PartBody
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What are Formulas?

Formulas are relations used to define or constrain any parameter.

Formula can be defined with parameters, operators, and functions.

A Formula is created from the moment you attribute a user parameter to a feature, for example.
The left part of the relation is the parameter to constrain and the right part is a statement.

2 ¥ € 4

faFormula 4 {PartBody'Sketch .I\Radius 48\Radius HRadius_Bulb *1.2 |

® Once it has been created, a Formula can be manipulated like any other feature from its
contextual menu.

1
=-&%, Glass_Bulb (Glass_Bulb.1)

g olass_Bub

Material=Glass
ShaftActivity =true
-ra E Relations &
ftaFormula.1: PartBody'Sketch.1\0Offset. 364 Offset=Radius_Bulb

f(c) Formula.4: PartBody'Sketch.1'Radius .48 \Radius=Radius_Bulb *1.2
f(cJ Formula.5: PartBody\Sketch.1'Offset.53'0ffset=Radius_Bulb *.7

t PartBody

Glass
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Creating a Formula (1/2)

You can create Formulas with ‘dimensions’ or User Parameters.

@ You can access the Formula Editor through different means:

Formulas: Outer_Rim

- Click on the f(x) icon; in the Formulas ZE| part.. |
panel, use the filter to select the ; f‘(x] E Fiter On Outer Ritn Double-click on the
parameter you want to edit. Either :::: :‘j::.’ ;enamd e = parameter in the list or click
double-click on this parameter or click ' the ‘Add Formula’ button

the Add Formula button Double click on a parameter to edit it \

Formula

aclius
Rim_‘width 7.5in

Pocket_‘width 3.74in
EBolt_Pattern_Radius 2,250

Edit name or value of the current parameter

| Rim_size_Radius |g.5in =
Hew Parameter of type I|String ‘:j With 1Single Yalue _:_] Add Formula I
Dielete Parameter I Delete Formula I

@ ok | D apply | @ cancel |

OR =

- In the specification tree, double-click on the parameter or on the dimension you want to add a
formula to. Right-click in the Value field and select ‘Edit formula’ in the contextual menu.

Constraint Definition ) 2lx|
Edit Parameter ilil
‘q-'aluel-m—m Rl
|Ti3Lcng:h If-lrrm ol Edit Formula. ..
Edit formula. . or ";ﬁ
] o Edit...
E Add tolerance. .. Mares |
re— Add talerance. .,
Chan ye slep » o Cancel I
[ Change step 4
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Creating a Formula (2/2)

@ The Formula Editor panel appears.
Enter the right side of the formula in the formula editor field.

Formula Editor : Rim_Size_Radius

=R ][22
Rim_Size_Radius =
(I rim_siz= iz
Dictionar Merbers of Paramshers Mernbiers of Renamed parameters
A | {Inner_Hub_Radius A
Design Table 1 |Pocket_Corner Radius =3
Coerators =T
pS [ | | |Bolt_Pattern_Diameter i )
[Rim_Size J1w =
‘ @ ok | @cancel |

Enter the formula here

Use the dictionary to select a
parameter or a function

é‘ﬁ Check the Incremental mode button in order to display in the dictionary only the parameters of the
feature selected in the specifications tree or in the 3D. If this option is not checked, will be displayed
not only the parameters of the selected feature but also those of the features under it.

@ Click OK to validate the creation of the formula.
L
1—5 Relatons
flL:(J Formula.1l: Rim_5ize_Radius=Rim_5Siza /2

Copyright DASSAULT SYSTEMES

Click to attach a URL or a comment to the formula.

Iﬁi Click to open the language browser panel (see specific slides).

—
i | Click on the Eraser to delete all the contents of the formula field.

The Formula is added to the Relations node in the specification tree.
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Selecting Parameters in the Formula Editor

While creating the parametric models you often have to select a parameter to use it
in a statement, in a design table, or simply to edit it. Here are different ways of
selection.

@ If the parameter is displayed in the specification tree click on it.

If the parameter is displayed in the 3D (assembly constraint for instance)
you can also click on it in the 3D.

If you are using the Parameters Dictionary, you can either double-click on
it in the list or click once on it in the 3D.

E Members of Parameters Members of Length ,,:

! [l ~ g [’%

! |Diesign Table — |Renamed parameters Siaroove, 315 P P

' |Operatars PartBodyiAssemble. 101Body &lGraove, 34 ThickThinl V

' Pointer on walue Funckion: % PartBodyiAssemble, 104 Body SiGroove, 34 ThickThing i

£ | > ] gt
| 15 L |

@ If you know the exact name of the parameter you can also type it.
Tangez = ;

E|DraFt_AngIe + 1deq|
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Using Measure Functions in Formulas (1/3)

When you are editing a formula, you have the possibility to use pre-defined functions,
especially measures. The functions allow you to capture values from the geometry.

For instance, the functions of the Measures dictionary Formula Editor : Width

allow you to define a parameter as: -
y P i }]|e|2

. . Sidth

A distance between two points ]I

* The minimum radius of a curve Dictionary Members of Measures
Parameters distance {Body, Body): Length

° The tOtaI Iength Of a curve Design Table minimurnCuryatureRadius (Curve): Length

° Operatars nbDomains (Body): Integer

The Iength of a curve Segment Pointer on value functions  ilength {Curve, ...): Length
* The area of a surface or a sketch MC Manufacturing length (Curve, Point, Boolear): Length
N Point Constructors length {Curve, Point, Point): Length

» The perimeter of a surface Law area (Surface, ...): Area
Line Constructars area (Curve, .0 Area

» The volume of a PartBody or a closed surface Circle Constructars perimeter (Surface, ...J: Length

. R String Paint-z=coord (rank: Integer): Length
* An angle, oriented or not, between two Ilnes, Direction Constructars wvolume (closed_surface: Surface, L. Yolume
. . Electrical Functions volume (vWolume geometry, .0 Yolume

dlrecthnS, or planes Lisk angle {center: Paint, ptl: Paint, pt2: Point): Angle
Measures angle {Direction, Direction): Angle
Surface Constructars angle (Ling, Ling): Angle
‘ireframe Construckors angle (Plane, Plans): Angle
MC Manufacturing resource  angleoriented (Direction, Direction, Direction): Angle
Generative functions angleoriented {Line, Line, Direction): Angle
Part Measures angleoriented (Plane, Plane, Direction): Angle
Plane Constructors curvature {ory: Curve, pk Poink): Real
Analysis operators distancedir (Body, Body, Direction): Length
Ohiject
Math
Unrits
I |

@ oK ] Cancel_l

63 To make sure that you have access to all these functions, check that the Load extended language
libraries option is selected in the Knowledge tab of General settings (Tools>Options).
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Using Measure Functions in Formulas (2/3) Sludentfofes:

@ In the Formula Editor panel, select the Measures item
from the dictionary list.

The list of measures functions appears. Select for
@ example the length(Curve,Point,Boolean) item by
double-clicking on it.

Formula Editor : Width

£ R (P| 2

[width
I

Dictionary Members of Measures

|nbDomains (Body): Integer ~
length (Curve, ... Length =
length {Curve, Poink, Boolean): Length

area (Surface, ,..0: Area »

@ oK I & Cancel |
o
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Using Measure Functions in Formulas (3/3)

®
O,

®
®

The length function is added to the Formula Editor.

You now need to fill the arguments of the function. The
function description informs you of the nature of the
arguments.

For each argument, check that the cursor is positioned
where the argument is intended to be typed, and then select
the corresponding feature in the tree.

Of course, when the argument is an Integer or a Boolean,
you can just type it. In our example, the third argument is a
Boolean: type ‘True’ if the length is to be calculated from
the origin, and ‘False’ if the length is to be calculated from
the curve end.

Validate by clicking OK.

CATIA may ask you if you want the relation to be updated
automatically with global update. We advise you to answer
‘Yes’.

length {Curve, Point, Boolean): Length !

| wicdth y Y N
|lengthiPartBody|Spline, 1 PartBodyiPoint. 1, Truel 4
Dickionar Members of Parameters e
|Design Table ;l |Renar_neu:| parameters ;l [
| PartBadyiPaint. 1

@ oK o Cancel
e 3 canea]

&
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Using the Language Browser

@ Open the Language browser panel by clicking on the following Action
button in a Relation Editor.

@ Select a feature in the tree or in the geometry. Its type is indicated in the
Type field. You can also choose a type manually using the ... button.

@ The Supported/Inherited

types field provides you
with a list of the types
supported by the selected
type, and of the types that
the selected type inherits
from.
Double-click on the type
to have it automatically
declared in your relation.

@ The Attributes field lists

the possible attributes of
the selected type, and of
the supported and
inherited types.
Double-click on an
Attribute to have it filled in
your relation.

Copyright DASSAULT SYSTEMES

Language browser

f'Object: ]DraFt.l Functions using bype
| Solid ===
Toti: ali ~
¥Pe | Draft il | b
Supported/Inherited bypes
Draft smark\Wetarea
MechanicalFeature BT Body s
centerofgravity
Body cgnterofgravity
GeometricFeature d!stance ) _
Visualizable distancedir
Feature nbDomains
| e Featurg --------
Attribites el
N Access
.:‘:E'“'_t_ GeometricFeaturg -------- # N addTupleFailed
CLILY AddTuplesucceeded
Error AttributeType
iSTDC;:t DistancewWireProduct
2o Elec_DistanceCammon
Ishatum lizabl EndModifyTemplate
:'-‘.-l;-g-;.;“ Visualizable -------- Find v
LCDlDr __JFunctions returning bype
ayer
Pick,
-------- Featurg --------
Marne B
| ]

1®

The Functions using type
field lists the functions and
methods whose first
argument is a type of the
Supported/Inherited types
list.

The Functions returning type
field lists the functions and
methods returning the
selected type.

Double-click on a function to
have it added to your
relation.

Click Close to close the
panel.
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Equivalent Dimensions Feature

The Equivalent Dimensions feature helps you to define an equality between a set of
Angle or Length parameters. Its value can be modified through the editor and is
propagated to all the parameters belonging to the equivalence.

This feature increases the designer’s productivity and also decreases the model

size.
i i i P H : Select parameters to insert
Click on the Equivalent Dimensions icon in the EI """ ! P
common Knowledge Toolbar. The Equivalent :EI}): i | Fier on sketch.3 :
i i ih H A : — : F—
Dimensions Edition window displays. e Filker Name Apply Filter Narme
Filter Type ¢ ]Length _J

Parameters Parameters For Equivalent Dimensions
,=||> Feadius, 1 3Radius

i JRadius, 10VRadius

Radius, 5\Radius

Click the Edit List... button. A panel displays for
you to select the equivalent parameters.

= Relations

' Edit List, ., [ @ ok | @ canel|
o
Select in the list the parameters that will have : e o
. Equivalent Dimensions feature Edition
the same value and use the right arrow button to
add them to the Equivalent Dimension feature. | (st J( 2
. ‘wheel_RimiOuter_RimiSketch, 3\Radius, 13Radius
Click OK when all the parameters are selected. yhieel_RimiOuter_RirmiSketch. 3\Radius, 10iRadius
Wheel_RimiOuker_RimiSketch, 3\Radius, 5\ Radius
. . . . . Wal '25mm
Back in the Equivalent Dimensions Edition |:ue R t!)_ — ]@
. [ e accepted n this uivalent Limensions reaturs
panel, check the value of the equality before =l Ip—q_] '
validating by clicking OK. ' e
@ oK o Cancel
o
@ The Equivalent Dimensions feature is displayed Y= ;

in the Relations node. i 1
Double-click on it to view the list of parameters, ; =8} CquivalentDimensions.1
modify it or change the value. ; ﬁ Value=25mm
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What is an External Parameter?

w External Parameters are linked copies of parameters driven
in an external document.

w |t is possible to create them provided that the ‘Keep Link

with selected object’ in the Tools > Option menu is activated.

¥ Material Library
Catalog Editor

ﬁ:-‘ Part Infrastructure

I
I ]
I ]
I _—
I ]
I ]
I ]
I ]

# They can be created:

Y

@

Automatically by referring to another part’s parameter
in a relation

Manually by using the Copy/ Paste Special — As Result
With Link command

H Paste Special | 2]
@ Paste s specified in Part document

_ " &5 Resulk With Link
& Paste with link [&s Resulr

These two External
Parameters are linked to
their fathers in Wheel Rim

-

’-ﬁ\l
\ 2,

@Jg] heel_Assembly

n—-@wmel_ﬂim (Wheel_Rim.1)
r{}jWheel_Rim
— Xy plane
— .2 yZ plane
— - zx planc

-, & Relations
#- & Outer Rim
;}i; Geometrical Set.1
B Aluminium

e’ &Y Plane
=2 vyZ plane
27y plane

| —iig Koli_Pattern_iamerer=17/m
+ @ Relations

f-%} PartBody
-5 Geometrical Set.1

STUDENT GUIDE
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Why Use External Parameters? Student Notes:

w To reuse a parameter that drives a Part into another Part in order to link their
geometries.

w To be sure that the design of the two linked parts is consistent.

w To avoid manual update of all the parameters that must have the same value in
different parts.

In this example, the hub needs to adapt to the holes of the rims. External parameters have been
created in order to link the number of holes and the bolt pattern diameter.

-;‘i ¥heel Rim

— - xy plane QJ}jWheel_l lub
— - yz plane — 1y plane
— - 7x plane — ...~ ¥Z plane
A Parameters .. 2% plane

— Material=Aliminiurm
—i5 Rim_Size =330.2mm
—@ Bolt_Pattern_Diameter=12
—@ Vrheel_Cesign=Designi

@

< Here the Number_of Bolt Holes parameter
has been copied with link from

Wheel_Rim.CATPart to Wheel_Hub.CATPart.

Copyright DASSAULT SYSTEMES
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Referring to External Parameters in Formulas (1/2) Student Notes:

In a Formula, you can use the parameters defined in the external
documents.

This is possible between any type of document.

:‘@Plston Assembly
The following Assembly contains two Parts. *—@ Piston_Head (Piston_Head.1)

-—4@ Piston_Rod (Piston_Rod.1)
L griPiston_Rod

. Xy plane
In the specification tree, double- ot Y2 plane
click on the user parameter -2z plane
Axle Diameter in order to edit it. Parameters

+ @ Relafions

+- PartBodv | it D 1z
—Applications

In the contextual menu of the . .
y Formula Editor : Axle_Diameter
parameter’s value, select the

Edit formula option. B B || d7|

The Formula Editor panel is

lﬁ:&lé_[_)iamet_er

displayed. I
féi Dictionar Members of Farameters Members of All
i Rib_Thickness
@ Design Table Renamed parameters Axle_iameter
‘.f Operatars Lenath
2 Pointer on value functions
= P bl i Eachriee ﬂ
2 l I
[=]
=
o
s @ 0K I & Cancel |
8 -
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Referring to External Parameters in Formulas (2/2)

Select the second instance
(Piston_Head).

The External parameter
selection panel is displayed.

®

bw Piston_Rod

Remark:

The External parameter selection panel is mainly used to select intrinsic
parameters. In the case of user parameters, it is possible to directly

select the parameter in the tree. O

®

Select in the tree the user
parameter Holes_Diameter.
Validate by clicking OK

in the External parameter selection, in
Formula editor, and in the Edit Parameter

dial *— Piston_Head (Piston_Head.1)
ialog box. =@ Piston_Rod (Piston_Rod 1)
Lg Yiston_Rod
Provided this option was activated, — = yy plane
() P s | e ene
: “atalng Editor ‘.I.E.;I.:;l:u.;l.lulI;‘;;Ferences E [Tt 2X Plane
i_ & _ o Keep link with selected object E External Parameters

an external parameter has been created in
the Piston_Rod.CATPart e
and is used in the newly created formula. —

Piston_Assembly

= ;
yy plane

External parameter selectian’ 1

Filter ©On Piston_Head, 1

. d Filker Mame IH
(PIStOI'I_RD '1) Filter Tvpe + |Al -
Parameters

Pistan Head\PartBody! Sketch, 1 &ckivity
Piston_Head\PartBodyl Sketch, 1 Absolubedxis) A
Piston_Head\PartBodyt Sketch. 1Y Radius. 11 Radiu:
Piston_Head\PartBodylSketch. 1R adius. 1displa:
Piston_Head'l,PartBodv'l,Sketch.Il'l,Radius. 1hactivit ¥

4 | »

@ oK l ﬂCanceIl

EEF_.'. Axle_Diameter =1 2mm="Piston_Rod\External Parameters'\Holes_D i]

+ 8 Relations
*' PartBody

Copyright DASSAULT SYSTEMES
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Creating Lists

You will learn how to create lists. List features can be used to manage lists of objects or
parameters.

*********
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What are Lists?

The Knowledgeware List features are lists of ordered features or parameters.
A list can be populated either automatically or manually.
The items of a list can be reordered either manually or throughout functions.

The list features are stored under the Parameters node of the specification tree
and are integrated in the update mechanism.

w A ListSize integer parameter indicates the number of items that populate the list. It
is computed automatically.

f © @ ©

w Lists can be used:
4+ To make a sum of parameters easily

% To count the number of features of a given type in a document and then to
calculate a cost

# To create loops in reactions features or in loops features

e List Edition @
| i . I
el Parameters ! Mame [ value | <Type> »
! = H Surface. 1 Surface. 1 Erie
H Material -Mone H Symmetry.S “GIMIvmmetry = _
! N\ Surface.4 Surface.4 _.............._._] g
! ‘f—f—l TailPlane Surfaces | Jain. 1 <a5MAssemble > v o I
! j - g Fillet. 1 2GSMFilet =
! S| i ' Fillet.2 “G5MFillet
= !
A Listoize=14 \ Junction. 1 «<G50Junction s
Symmnetey, 1 <GESMSyrnmetry =
Svmmetry,2 <iESMIvmmeLry > b
£ »
Mumber OF Elements : 14
d & Cancel I
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Creating a List
In the Knowledge Advisor Workbench, select the List
icon.
The List Edition panel appears.
List Edition
Select some parameters or features_ in the tree and click T Vi)t | aa
the Add button to add them to the list. aase_geli_gzt it i Remove
ain_Cylinder_Heigl mim pr———
Secondary_Cylinder_Height 18mm M.HE_I
Mave Ciown I
Mumber OF Elements : 3
@ Validate List creation by clicking OK. (@ o | @concell
=l PArameaters
The LIS!: appears under th-e Paramet-ers node in the tree, ﬁ Base_Heighl=10mr
and a ListSize parameter is automatically created and ﬁ ) ) )
indicates the number of items in the list. B Main_Cylinder_I leight=27mm
You can rename the List using its Properties. ﬁ Secondary_Cylinder_Height=18mm
2 list
B ListSze=3
CQ R e ]
\__y ;_ Direction Construckars A | |Lisk-=Size () Integer 1
The I|St feature can be manIPUIatEd E Electrical Functions List->nddltelrn (Ohject: ObjectType, Index: Integer): YoidType ]
H'H H 5 5] Analysi Lisk- =T LIk Object: ObjectType, Index: Ink : YoidT ]
throth specrﬂc funCtlons to' . | Mpeascseagensaafcllsmacros L::t-znn;;;nde(rg)éjeci?cli)bjeci?l';pey)p:zoig;;e rregn): YodType 1
- Add and remove elements to the list 1 | Attribute List->ZetTtem (Object: ObjectType, Index: Integer): VoidType ]
%) B List List- =Removeltem (Index: Integer): VoidType !
% - Get an element ! | Measures Lisk-»Removesll () YoidType |
= A ! |Surface Constructors Lisk- =Getltem (Index: Integer): UndefinedType 1
g . Retrleve Values from the IISt 1 |Wireframe Constructors List- =RearderItem (Current: Inkeger, Target: Inkeger): UndefinedType 1
5 - Move e|ements of the |ist to another i Lo ManuFathuring resoun CDD'(;’ (Lisk: Li;t): List ) 1
. 1 |Generative Functions Lisk (Mext: ObjeckType, .00 List 1
5 pOSItlon | |Part Measures Lisk-25urm (9 Real '
2 q q 1 |Plane Constructors List- =IndexOF (Element: ObjectType, StartIndex: Inkeger): Inkeger !
2 - COpy the content Of a I|St into anOther ! |&nalysis operators List- =Campute {Operation: Skring, Type: String, Expression: String, Resulk: ook Literal) VoidType
=] one ! |Cbject 4 | |List-=Apply {Tvpe: String, Expression: String); YoidType 1
g i < i > Lisk-=Filter (Type: String, Condition: String): Lisk E
(3] . |  , , , ,F = | I
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What is Populating a List Using a Query?

[~

[~

Using the Query function you can automatically populate a List whith features that verify a
specified expression.

In the example below, the result of the search will return the holes of the PartBody whose
diameters are greater than 10mm:

Example: List.1=PartBody.Query("Hole","x.Diameter>10mm")
Where:

4 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 (optional). If no expression is to be verified, just
write PartBOdy_Query("Holeu Hu)

J

¢ & @

To know the possible feature types and attributes that you can use in the Query function,

use the Edit/Search command. Ssatch WAES
d | Faveorit |
Type Attribute
[ = =
7
— From Element
And 1 gﬁﬁw Except I
Composed query :Efsgﬂ? b |
‘W gzléySyslem .
Lack: lEvsrywhere ;I H
[ Include tapology [ Published elements anly E
Uusry.! - z{;
- TR e | C\o:|
-

STUDENT GUIDE
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Populating a List Using a Query
@ Create an empty List: click on the List icon and ’ _ Parameters
click OK without adding any item to the list. : ; : :
L - Pt List ;
E P Listsize 0 |
@ Open the Formula Editor. Select the new List in the -
tree and click the Add Formula button. Formula Editor : List.1 2 X
The formula editor panel is displayed.
A £E| % ||
| | ] List, 1 =
Ef‘(x] E E ||:'||j|j F':'rTI-ILlla E [ PartBody.Query("Hole","x. Diameter =Smm") | ]
et ! Dictionar Members of Parameters Members of Al
A A | |PartBodyiassemble, 314~
sy ¥ e mdvinaciet o ¥
Enter the right side of the formula in the formula _Dera = |13 |length G
editor field. For instance: | I
PartBody.Query("Hole","x.Diameter>5mm")
In this case, the List will be populated by all the |~ e
holes of diameter greater than 5mm.
@ Click OK to validate the formula creation and close
Formula panel.
List Edition
Tame: I Value | <Type: iale)
féi Fozzomomsmmemenoosoooe | Hole. 1 <Hale> e
B @ The List is automatically populated :- Parameters | e k>
‘;’ with the holes of diameter greater i y 5 Hole.9 <Hale> ieenaa|
2 than 5mm. | : & | 3
‘é’ H Murnber OF Elemants © 4
g’ & Cancel I
5 S
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Associating URLs to Parameters and Relations

You will learn how to create and find URLs attached to parameters and relations.
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You can associate one or more URLs with user parameters and relations. This
task is only meaningful when the active document contains user parameters
and/or relations.

Organise Knowledge[X]

Select the Comment & URLs icon in the Knowledge Advisor @-\
workbench. ENC] &M@ .

In the specification tree, select any parameter or relation (formula,
rule, check, etc) to which the URL will be added. Then click the Add
button.

The Add URL dialog box is displayed.

Enter a name for the URL and the link to it. It may be, for instance,
an Internet address or a path to a document. Click OK to validate BAE s site

the creation of the URL. URL ¢ |, 3ds, com| Bromise. .. I

& Cancel | Hel

® © OO

Back in the main edition window, you can also add a comment to URLs & Comment

the parameter or relation.

Click OK to exit the panel. it | B |

The URL and the comment are added to the selected feature. Hame : Wheel_RimReltionsFormias

URL ¢ |y, 3ds.com add...

= Remove
URLSs can also be added to relations Rule Editor : Driving_Mode Active [ ][] Modiy |

at their creation or edition. = = o Comment :
To each parameter or relation can be FEIT,—: T‘I & I RS e T
added several URLs but only one _Lif Rim_ Size _Dwivinn. Mode =="Manual Mode® _____

comment. :
b

=

Copyright DASSAULT SYSTEMES
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Searching for URLs
Click on the Comment &URLSs icon. Knoseledae
The URLs & Comment dialog box opens.
From the Explore tab panel: URLs & Comment
Enter the name of the searched URL and click the [—]
Search button. =
age . P - . . I S Found
If the specrﬂed URL Is found’ yes Is dlsplayed in W:::I_Rim'l,Relations'l,FormuIas 1uun:Im-l‘—arl’fcornrnentJ e J
the Found column. Then return to the Edit Tab. Wheel RimiRelationsiUser_Inketface 1 url 4 1 comment. ves
swwhieel_RimiRelations\Rules_and_Reactionsywheel_Specifications 1 comment
‘heel_RimiRelationsiRules _and_Reactions\Driving_Mode 1 comment
OR' Rim_5ize 1 comment
fgearch i manual I
From the Edit tab panel: URLs & Comment
Select a parameter or a relation in the specification | - TR ~
tree : the URLs and the comments of the object are ( . T - \2b
displayed. Mame : ‘“Wheel_RimiRelationsisar_Interface
URL:  |Eusers\DS_EDUCATION!Design_Rules.ppt 3
. A H o ko
[ @ Lr:gt:ﬁgEhC:Ietdtab’ the URL WhICh has been found IS ]'I?I:?:l::t of Relations contains knowledge features to be edited by the user,
H] .
g Click the Go button to display the page or
5 document related to this URL. : D oK
2 [
H
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Creating Adaptive Behaviors

In this lesson you will learn how to create design alternatives and conditional
geometries. Besides you will learn how to create self reactive designs using the
Reaction feature.

= Creating Rules
&= Creating Checks
= Creating Reactions

Copyright DASSAULT SYSTEMES
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Creating Rules

You will learn how to create and use the Rules feature.

=

T

ot
x

e

Copyright DASSAULT SYSTEMES

Rule Editor : Driving_Mode Ackive

;}EI':

2|

Line:rl_ mlﬂl-gll 0]

if Rim_Size_Driving_Mode =="Manual_Mode"

RelationsiRules _and_Reactions\Closest_Std_Rim_Sizel Activity =true
RelationsiUser_InterfacelWheel_Sizinghactivity =false

Point Construckars
La R
4 | »

Inkteqger
Csinttr Mode:
4

.

Quter_RimiSketch, Suacti
Outer RimiSketch, 3abs T
1 n] G

'
else
{
RelationsiUser_Interfacelwhesl_Sizinghactivity =true
Relations\Rules _and_ReactionsiClosest_Std_Rim_Size Activity =false
} ]
Dictionar Members of Parameters embers of Boalean
| ol o | lOuker_RimiSkekch, 1hacti il
Kevwords Renamed parameters Ouker_RimtSketch, 1vAbs
Design Table Outer_RimiSketch. 11Fixe
Operators Length Quker_RimiSketch, 130Ff:
Pointer on walue Function: Angle Ouker_RimtSkekch, 1yOFF:

.

) OK_I @ appoly | @ cancel |

.

+ 3 Relations
Whieel_Specilicalion
Driving_Mode

STUDENT GUIDE

Student Notes:
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Adding Sets of Relations

You can create sets of relations below the Relations node of the specification tree.
Using this capability enables you to regroup the relations into categories.
Formulas, design tables, rules and checks can all be created into relation sets. When

no relation set has been created, the destination field of the relation editor is by default
the main Relations node.

To create sets and sub-sets of relations, click on Fe
@ the « Add Set of Relations » icon and select the bl

Relations node in which the new set will be created.

Eventually, rename the Relations sets using their

Properties command (MB3).

While creating a new Relation (Check, Rule, etc),
@ select the desired Relation set to store your new

Relation.
Rule Editor E2 Check Editor
Mame of Auls : Mame of Check
- Fule1 iEheckJ
g Descriphion ; Description :
I [Rule created by CMR 02722401 [Check created by CHE 02/22/01
% Diestination : Diestination :
5 | LightBulb_aszemblysFelations. 1 | LightBulb_AssemblysF elations.1
2
<
3 9 DK_I 9 Cancelj Help I = Eancel_l Help |
3 . .
5
z
3

STUDENT GUIDE
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What is a Rule? :

w A Rule is a set of instructions, generally based on conditional statements, whereby the
relationship between the parameters is controlled.

» A Rule appears in the Relations node of the current document: T‘ifRelatmns

i Rule On_Material

In the example below, the rule calculates the volume of the PartBody and sets the Material
parameter in consequence with the result:

: if smartVolume(PartBody)< Limit_Volume
. {Material="Steel"}

if the volume of the PartBody is less
than a limit value (here 3000cm3),
the Material is set to Steel

. else
: Material="Chroma"

Otherwise, it is set it to
Chroma

1
s-choParameters [ ]

Material -Chroma ]
P £C

Rim_Size —157.2mm §
fLimit_Volume=3000cm3
T % Relaliors [...]

Wheel Sizi
Configuration=3 0
&l sheel & sheel
TRule_On_Material m Rule_On_Makerial

Here, we have changed the wheel’s size by changing the configuration of the design table: the volume of the wheel
has changed and its material has been updated automatically.

Copyright DASSAULT SYSTEMES
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Creating a Rule

®
O,

®

®

Open the Knowledge Advisor workbench and click on the
Rule icon.

Enter the rule name and comments. You can also choose
the relation set to which the Rule will be added.
Click OK.

The Rule Editor panel is displayed.

Enter the body of the Rule:

- Check the Alignment button to have an automatic text
formatting.

- Write your comments between the “/*” and “*/” signs.
- Use the Dictionary to help you select the parameters
and the functions.

Check the (!) button to have the syntax of your rule
verified interactively.

You can also click the Apply button when you have
finished scripting the rule to check its syntax.
Click OK to validate the Rule creation.

Rule feature is displayed in the tree under the selected
Relations node/set.

=

Rule Editor

Mame of Rule :

] Rule_on_Width

Description :

| This Rule controls the Width depending on Length value]
Destination ;

|Part1iRelations

@ oK l QCan_ceII Help I

Rule Editor : Rule_on_Width Active

e wl— WR[~D|2

1*This Rule controls the Width depending on Length walue. */ ~

if Length = S0mm

Width =2Smm
Message("The Length is #.|The width is set bo 25mm. ", Length ) =

r
else if Length =100mm

Width =50rmm

(&

Dictionar: Members of Parameters Members of all
[T Longth
Kewwords — |Renamed parameters
Design Table

Operators .

< |
| width | 25mm

@ oK D ooty | @ cancal |

on Formula . 1: PartBody', Sketch 1" Offset 10°,Offset=Length
f&o Formiila.?: PartRodySketch .1, 0ffser 12, 0ffser=Width

STUDENT GUIDE

Student Notes:
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Using the Rule/Check/Reaction Editor Interface

The edition panel of the Knowledge Advisor Reactive Features present a few
buttons intended to help the user to write the body of the relation.

Rule Editor : Rule.2 Active

]3]

W WR[~2| 2]

Mernbers of Length

Cictionar Members of Parameters
A (el

Keywords ' |Renamed parameters

Design Table Boolean

Operators o
< |

% | |Cstaktr Mode

[

A | |PartBodyiSketch. 1NOFFset. 10V OFFset A
| |PartBodySketch, 1YOffset, 12V Off set
= viPad, 11 FirstLimit\Length
PartBodyiPad, 113econdLimitiLength
w | |PartBodyiPad. 14 ThickThint

= A ek Dm AP 4 ThislThim

by

ee...—————————

— —
| PartBodyiPad. 1\FirstLimitiLength

@ ok | @ apply | @ cancel |

iZDmm % =

— Type here the feature body.

- Use the Dictionary to select the

parameters and the functions.

Here is a preview of the latest selected
parameter and of its actual value.

= |3

L ||

Copyright DASSAULT SYSTEMES
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Click this button to open the Language Browser panel.

Click the Eraser button to clear the contents of the body field.

Check this button to activate the incremental mode: when you select a feature in the specification tree or
in the geometry area, only the first level of features right below the selected feature will be displayed in
the editor, which is very useful while working with large models.

Check this button to have a dynamic verification of the body syntax.

Check this button to have the text automatically formatted and indented.

In case of syntax errors, click this button to highlight the errors.

Click this button to add a URL to the relation or to change its comment.
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What is Creating Geometry from Rules? Studentfioies
-
w In order to create more adaptative designs, it is sometimes useful to create
geometric elements from Rules. To do so, you will use the geometrical operators
available in the functions dictionary. P PR
. . . !#ﬁ Paramelric_revolve C as e1
w The following geometric elements can be created: N w——
¢ Point | [rpire
| - zx plane
<’> Plane E i }-Axis Systems
# Surface T ramete“
! Surface_Design=Simple
<’> Llne E"-ﬁg Relations
# Curve i Rule_on_Surface
' i‘é} PartBody
# Circle :
! [ sketch 1
4 p I(—i\,sketch.z
v # Lined
Rule Editor : Rule_on_Surface Active | . ]
: Parametric_revolve Case2
= [ i lane
1= — A= { e
é% s Lns| el 172 i |7 yz plane
if Surface_Design =="Simple" / | e I
* Geometrical Set. 115urface.1” =revaolvel Geometrical Set.14Sketch. 2" " Geometrical Set, 1iLine. 1" ,90deq, 30deq) NE. e
else if Surface_Design =="Double” | ,/T-'Axis Systems
" meometrical Set, 143urface. 17 =revolve]” Geometrical Set,15ketch. 1", Geometrical Set. 1iLline. 1" ,90deg, 30deq) &
X Parameters
1 | g -
Dictionary Members of Surface Construckors . Surface_Design=Double
split (kasplie: Surface, splitting: Curve, arientation: Boolean): Surface A ! '-'VE Relations
* trim {surl: Surface, orientationSurl: Boolean, sur2: Surface, orientationSur2: Boolean): Surface ' )
E Wireframe Constructors near (sur: Surface, near: Wireframe): Surface k RulefonfSurface
r} NC Manuf ackuring resour extrude (Curve, Dirsction, lengthl: Length, length?: Length, orientation: Boolsanh: Surfacs | PartBod)r
<Z> Generative Functions — {extrude {Surface, Direction, length1: Length, length2: Length, orientation: Boolean): Surface [
» Part Measures w | {revalve (Curve, axis: Line, anglel: Angle, angleZz: Angle): Surface = ' " Geometrical Set.1
et i o : ; ; | e
3 < 11| s il i vl
g | [ L #Fsketcha
[=] 1
z o #Asketch
i) @ ok | Dol | Scance| | =~
= E Line.1
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Creating Geometry from Rules Sludenticles
@ Click on the F(x) icon to open the formula 5 foo i
editor. et :
Select the geometric type of element you want to create (Curve el i am e e e R E
. 1 | Parameter | alue | Fao!
for example) and click the New parameter of type button. flicartsodyipont. 1 [ —— = —
Close the formula editor by clicking OK.  oanocyipant 1z [Deniacemens « vebame veoay i
| | PartBadyiPaint. 1 ackivity IIllumination i
. | | PartBodyPoint, 3\H urninous inkensity i
The new parametric feature has been added to the tree as a i rrodvipornkialy | [Duerss tampershre !
- 1| PartB: Poink. 3\ Directi i
geometrlcal element' :Ed;:rna;eylro\glueﬁlollrtelselDc 5 |
You can rename it by using its properties (MB3). + [PartBodyPoin. 1ix__(crcle k !
E ine i
M TTTTTTT T E Paint M |
h GE.Q.EI]EII’.EEIJ&EL]. :NewP_%eter of tvpe i Curve LI Wiith ISingIe Yalue j E
Pl Cirved
Create a new Rule in order to valuate the geometric parameter
created previously. Use the geometrical operators from the
DiCtionary' TS TIETTOETS O WITETTaTie oS Oerr: i
g | [String spline (Paint, ...J: Curve -
1if Case=="1" H 1 |Direction Constructors intersect {Curve, Curve): Point 1
:{ i 1 |Electrical Functions intersect {(Curve, Surface): Point ]
| PartBodyCurve, 1 =intersect{PartBody\Extrude. 1 ,PartBody\Extrude 2 ) ! | |List intersect (Surface, Surface): Curve I
| | 1 |Measures curveparallel {crv: Curve, sur: Surface, offset: Length): Curve 1
1 ! ! |Surface Canstruct ject (topraject: Paint, £: Curvel: Paint I
jcloe : | NUMCHEREYSTERMHIEN  ([oroject (roproject: P, support: surface): Pont ;
EPartBody'l,Curve.l =interseckiPartBody\Extrude. 1 ,PartBody\Offset, 1 3 | E Egrrl ;2:23%;‘”“9 resour E;anitbf;?:gfr]fgf:lI(:I;I:r\éi’r\s,:pport: e 1
e ] i ! Plane Constructars corner {crvl: Curve, crvZ: Curve, support: Surface, radius: Length, orientationCry )
1 | Constant split {tosplit: Curve, splitting: Wireframe, orientation: Boolean): Curve 1
1 |&nalysis operatars trim {crvl: Curve, arientationCryl: Baolean, crvz: Curve, orientationCreZ: Bodlean, !
fg ! Math near {cryv: Curve, near: Wireframe): Curve hd !
<uZ: KN | BN D 2
e Once the Rule is created, the geometric element is displayed L
2 . . . . - . [T i i
i in the tree with the F(x) icon meaning that it is driven by a .’% Geomeirical Set.1 ;
< H ~ i
2 formula or a Rule. {____f(_l_J_E}L_l[‘g'?_-_l _________ i
8
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Handling Errors in Rules (1/2)

w |tis possible to test a geometric feature in error while creating rules. Indeed, the
use of geometrical operators to value the geometry in relations may lead to
update errors in the created features.

w For example, if the user values a datum curve with the result of the intersection of
two surfaces, these two surfaces may not intersect and the intersection curve is
therefore in error.

ot Intersect curve OK Inter?t_actd(::ulrve I(;‘ error => an error
2 ¥y plane & lPart3 panel Is diplaye
Y2 plane Ly plane
Lo ek plane oz plane
S-gaParameters T plane
Caga=1 I—rameters
@ Relations Eprae=l
m Akl 1B Relations 2
< . L. 1
'- partsiod rrtBodx
2 Pont1 r + Point.1
© Point.3 *_ . Point3 ‘
: Point4 r = Point4
# . pantS . Fonts '
* - ot $ ponee
. 5pline 1 |— ;Splined
< Exirucde. 1 ;\ EX_trsge-l
» » Points - ot
w .
= ; © Point9 { o Ponts
= . r * PNt 10
@ ¥ Ponclo - Pontil
5 firomcll - Pont12
5 PoInt. 12 F  5pine.2
‘é’ . Spline.? ?'.E"'Extrude.z ‘
"é, .F-‘En Furiide.? t@gﬁset 1 %ﬁfﬁq error in rule Rule, 1
2 t@ Otsat. 1 froClrve. 1 Update Failed
S fraClrve.1
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Handling Errors in Rules (2/2)

@ In the properties of the Rule (MB3), check the “Do not
catch evaluation errors” option.

®

the example below:

.
ViF Case=="1"
.

i
1 =intersect(PartBody\Extrude. 1 ,PartBodyiExtrude.2 )

if (%, Error==true)
{
Message (Mo inkersection was found between bwo surfaces, a line will be created instead™)
x=line{ PartBody\Point. 1 ,PartBodyiPoint, 3 )

}

PartBody! Curve, 1=x

Now, in case there is no intersection between the

surfaces, an information panel will be displayed and the

intersection result will be a line.

To test if a feature is in error, first create a local variable
using let keyword and use the error keyword as shown in

Part3

Ly plane

iz plane

e zv plane
SgFaramesers
‘ Case=1

FReIau‘cm

e e 1
r;lé}PartBocx
+ Point. 1

+ Point.3
+ Point.4
+ Point.5
- Point.&
2 5pline.1
7 Extrude, 1
+ Point.8
- Point.®
+ Point, 10
> Poinl 1z
+ Point.12
L Fspine.z
i Extrude. 2
tﬁ?oTseL.l

F(—e)lﬁl Irve 1

LI 0 A 0 W A O O

Rulz.1 : Information X|

"
y Mairberscckion wes found bobween bwe surfaces, a inz il be cocated insbead
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Creating Checks

You will learn how to create and analyze the Checks feature.

Check Editor. : Check_on_diameters Active @|§|

¥ =
ng == Line:l1 %'ﬂi‘ -! |0|
Type of Check ! |Information > | Message ! ]The inner diameter is too big compared to the e:

F*This check verifies that the external diameter is at least 10mm greater than the inner diameter, *

Inner_diameter + 10mm <= External_diameter

_______________________________

[ ] = } !
i ' i ~+m Relations i
! ] Dickioriar Members of Parameters Mermbers of Al | :
| W?‘ Inner_diamstst @ Check_on_digimelers:
! ] Kevwords

Fenamed parameters External diameter [ [ s e
____________ Design Table | |Length
b4 | &
| External_diameter 1 25 E
@ o | @ apply | @ cancel |
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What is a CheCk? Student Notes:

w A Check is a set of statements intended to let the user know whether certain conditions are
fulfilled or not.

w A check does not modify the document. It is applied to and just gives a design indication.

w A check usually appears in the Relations node of the specification tree with a traffic light
icon, switching to red or green according to the check’s status.

=]

1 h ==
=-2 = Relations I + = Relations
| - £ Check CriticalDistance Trh % Check CriticalDistance

Check status is OK.

Check status is not OK.

Check.CriticalDistance x|

w There are three types of checks: .
\E) Check. CriticalDistanceCheck is nok «alid

# Silent — the status of the check is only indicated by the
feature’s icon.

4 Information - the status of the check is indicated by the icon,

and an Information message occurs when the check is wrong. Information message
4 Warning - the status of the check is indicated by the icon, and x|

a Warning message occurs when the check is wrong.
._.!5 Check. CriticalDistanceCheck is nok valid

Warning message

Copyright DASSAULT SYSTEMES
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Why Use ChQCkS? Student Notes:

w To check that a parameter or a component property responds to a technical limitation or to
a set of conditions.

w To ensure compliance with the corporate design rules.

w To avoid update errors that are foreseeable. The check sends a warning message while
editing the feature so that the unsuitable value can be changed before an update.

For instance, this check verifies that this mechanical part respects a maximum mass:

The designer edits

The mass of the part
the geometry of

has grown.

the part. A message informs the
designer that it does
not respond anymore
&) Tee_Fitting I to the part
— .. X¥ plane specification.
— . ¥Z plane =- .2 Relations [ ...
. oxplne [ g vess-crece
F-argParameters
Material =Aluminium
Maximal_Mass=3.5kg X
) Material_DenSit)’=2710kg_m3 If’-i The Mass of the Component is superior to maximunm expected.
=+ B Relations [...]
1‘@ Mass_Check ]
t PartBody

™ Aluminium
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i Student Notes:
Creating Checks tudent Not

A check is a relationship between the parameters. A direct feedback on the status of
the check is given in the tree, thanks to a red or a green light. In case of violation, the
user can also be informed by a message panel.

: r | Check Editor
In the Knowledge Advisor workbench, click on the i :
) ! Marne of Check !
Check icon. | Check_on_diameters
Description :
| This check verifies that the external diameter is at least 10mm gr
Enter the check hame and a comment. You can also ﬁesm‘;“?“tf
. . . . art1iRelations
select the set of relations in which the check will be
placed. Click OK. : (B oc ) S| _rep |
. Check Editor. : Check_on_diameters Active EJD_(I
The Check Editor panel has opened. —
Select the type of check in the list and enter a A RN wlt R [2] |
message that will appear in case of failure. lType of Check |InFormation L] Message ]The innier diameter is koo big compared to the e: ]
Silent :I' [*This check verifies that the external diameter is at least 10mm greater than the inner diameter, */
Silent
I|'r|'|-atil:lr| Inner_diameter + 10mm <= External_diameter
Warning
. . . Dictionar Members of Parameters Members of Al
Type the body of the check in the main field. m j
A check is a statement generally based on e = el
comparison operators: ] | 3
“<”, “<=”, “==”, “>=”, “>”, “e>”, | External_diametsr 125rnrn E
You can use the Dictionary to help you select the
y p y @ ok l @ Apply l *Cancell
parameters. ‘

Click OK to validate the creation of the check.

- . LF‘% Relations
@ The Check feature is displayed in the tree under the '
selected Relations node/set.

Copyright DASSAULT SYSTEMES
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Analyzing Checks

« The Global Analysis Tool is designed to manage the Knowledge Expert and the
Knowledge Advisor Checks wherever they may be located in the specification tree. It
helps to understand the validation status of the designs and allows navigation by
checks or violations, and highlights failed components.

© In the Knowledge toolbar, the « Check analysis toolbox » icon light indicates the active
document Checks status:

The Check mode Check analysis Jl Click here to generate
gi:plall(yfs only the Fiter (@ Check O Falure | - the customizable report
eck features
Tvp I L T — ee— | o |
that failed while C :.=:. Lit:ulh_ﬁus:‘-en E@E Click here to solve the
i Check. LightBulb_fsser H ]
:_Jep:::;ng the check Check, LightBulb:.ﬂ.sserr 1==<! checks created
Help : i1 Click here to launch
g  The Failure mode . lﬁ) correction (only
£  displays all the L available for the
| uieupsaimgne et
§ h Refrarne On \ e . . 1mmoo-s _ec S) .
g check report. Double-click on an item to display 5: Click here to display or
) the check and the items associated. @or| | 47 associate a URL
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Simple Example: Rule and Check

E Part used: Rule_ And_Check.CATPart
The attached part contains a simple example of Rule and Check.

The Rule is based on the ‘Length’ parameter. According to the value of the ‘Length’ parameter,
the Rule changes the thickness of the part and the diameter of the hole.

The Rule also activates / deactivates the hole if the value of the ‘Length’ parameter is below
50mm.

Script of the Rule

The attached part also contains a ‘Check’ to check if
rEI_ = L Rule.1 the length is above 120mm.

F Length <=S0mm

1
Thickness=20mm

PartBodyiHole, 1) Activity =False E
Messagel "Current Length is: # | Thickness is set to: #[:
} | ao

if Length =50rmm and Length <100mm

BPlength=125mm & Length

N

Thickness =45mm

PartBodyiHale, 13 Ackiviky =true

PartBodyiHole, 1\Diameter =10mm

Messagel"Current Length is; # | Thickness is set bo; # I

T
Else if Length =100mm

Thickness=80mm

PartBodyiHaole, 11 Ackiviey =true

PartBodyiHole, 1\Diameter =20mm

Messagel"Current Length is; # | Thickness is set to: #I
t
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Creating Reactions

You will become familiar with the Reaction feature.

Reaction =
Source tpe i Selection ;I
—Sources

| Lenﬂth
|

Awailable events : |"v"alueEhange L‘
i « & Relations
o~ i 8 SRR Al Closest_std_Rim_Size
' E — Action

@ Knowledgeware action ) WE action

et parameter] = Omm -
et parametera = Gmm
if Height »= ¥amm and Depth < B0mm

{ fod|

Edit actior.., |

Destination :
| StiingersR elations

o Cancel |
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Why Use Reactions? (1/3)

w The Knowledge Advisor rules have their own limit.

# They react to parameter changes or feature updates
= You cannot control exactly when they are fired
= They may be fired several times when you would not like to

4 They are integrated to the update mechanism

= Parameters cannot be in input and in output. For example, it is not possible to
write: if x>18mm {x=18mm}

(CO)
<~ The attached part ‘ForceValue.CATPart’ contains a reaction which forces the
value of the length.1 parameter to 50mm if it is increased above 50mm.

* Loops and conflicts are forbidden

4 Their language is simple
= And limited too
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Why Use Reactions? (2/3)

A

» To cope with those limitations and to create more associative and reactive designs use
the Reaction feature.

@ Areaction is similar to a rule in the fact that:
» |tis stored in the model
= [t reacts to changes and triggers modifications

= [t also references other objects and parameters in the document, and supports
replace mechanism

* |t can be used for the definition of PowerCopies and user defined features

& But:
» [t can react to a larger amount of changes
= |t can drive very complex modifications

Copyright DASSAULT SYSTEMES
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Why Use Reactions? (3/3)

w A reaction is a feature that reacts to events on its source(s) by triggering an action

4% The source can be:
= A selected feature (or a list)
= A parameter (result of a test)

% Events can be:

= General events on objects (creation, destruction, update, attribute changes)
and parameters (value change)

= Specific events such as instantiation and update for a user defined feature

% Action can be :

= Written in Knowledge language to access the existing objects in the
document or in the Visual Basic Script to extend the action scope

= |t can access the source object and its arguments

Copyright DASSAULT SYSTEMES
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Creating Reactions (1/3)

@ In the Knowledge Advisor workbench, click on the
Reaction icon. The Reaction dialog box opens.

Select the Source type:

@ - Selection enables you to manually select one or more
items in the specification tree or in the geometrical area.
These items will be displayed in the Sources field.
- Owner enables you to link the action with a feature of
the geometry or of the specification tree. 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.

In the proposed list, select the Event which will trigger
the Reaction.

Select the language (Knowledgeware or VBScript) in
which you want to write the action triggered by the
reaction. Click the Edit Action button.

&

5 VBScript offers some additional functions and facilities.

So, in such cases you can use VBScript.

- @

Reaction

[Qvailable BVENts : [yl ueChange Ll( 2 >|BeforeUDdate

YalidateInsertion

|parameter : Length
Ackion
[O Knowledgeware action () ¥E action ]

e (4

Destination :

Instankiation
EndOfalgorithmRun
Update
FileConkentMadification
DragandDrop

|reartive_lengthiRelations

@ OK'I ﬁCanceII

Action Editor. : Reaction.1

Line:ll— % Igi‘ -! 0

The Action Editor dialog box has opened.

Type the body of the Reaction in the main field.

If you have chosen Knowledgeware language, use the
Dictionary to select the parameters and the functions.

Reaction feature is displayed in the tree:
- Under the Relations node in the Selection mode,
- Under the source in the Owner mode.

® ©

You can rename the Reaction using its Properties (MB3).

if Length < 100mm

Length = 100mm
Message"alue for Length cannot be less than 100mm. [Length set to 100mm™)

STUDENT GUIDE
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Creating Reactions (2/3)
Part used: Lift. CATPart
Example:

This sample illustrates how to use the Reaction feature to get two configurations of the
design by activating and deactivating features.

This Reaction is written in Knowledgeware script.

= Fad.4
- Lift_version=Lift1 2

Edit Parameter K / q ?l Fad.z
| Lit_Yersion k A
T =l T
Liftz I B

.
For Version 1, Pad.4 and Pad.2 are to be activated

and Pad.6 and Pad.5 are to be deactivated. - pad.e

This reaction functions for the ‘ValueChange’
event of the ‘Lift_Version’ parameter.

For Version 2, Pad.6 and Pad.5 are to be activated
and Pad.4 and Pad.2 are to be deactivated.

Copyright DASSAULT SYSTEMES
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Creating Reactions (3/3)

The activation and deactivation of the features can be done by changing the ‘Activity
attribute of the features as shown in the Knowledgeware script below.

- PartBody if Lift_Version == "Lift1"
{Message("'Configuration will be changed to Lift1")
@ Fad. 1 PartBody\Pad.5 .Activity = False
PartBody\Pad.6 .Activity = False
P pad.z
@ Pad.3 PartBody\Pad.2 .Activity = True
PartBody\Pad.4 .Activity = True}
@ Chamfer,1
@ if Lift_Version == "Lift2"
Pad.4 {Message("Configuration will be changed to Lift1")
@ Pad.5 PartBody\Pad.2 .Activity = False

PartBody\Pad.4 .Activity = False

#-F)pads
PartBody\Pad.5 .Activity = True

PartBody\Pad.6 .Activity = True}

You can change the value of the ‘Lift_Version’ parameter and see the effect.

Edit Parameter [ 2]

| Lift_Yersion Lift1 [

o
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Creating a Loop in a Reaction (1/4) Student Notes:

w Using For statement
# The first type of loop is a loop based on the element of a list. See syntax below:

For x inside List
{Body}

4 X is a variable name of a given type. It may represent an object or a value.
List is a variable name of type List or an expression returning a list.

# X (like any other variable of the language) can be used in the body. It contains the
Nth element of the list.

4% The body is executed Nth times, where N is the number of elements of the list.

&
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Creating a Loop in a Reaction (2/4)

w Using For statement

4% The second type of loop executes until an expression becomes false. See syntax
below:

For x while predicate
{Body}

4 Xis a variable name of the integer type. It is incremented at the end of each execution
of the body.

4 Predicate is a Boolean expression. The body is executed as long as this expression
is true. This expression is evaluated before the body.

4% Note that the second for operator can lead to infinite loops.

Copyright DASSAULT SYSTEMES
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Creating a Loop in a Reaction (3/4)

¢ Using While statement
# This loop executes until an expression becomes false. See syntax below:

leti=1
let x(Point)

for i while i<=parameter.Size()

{x = parameter.Getltem(i)

if (x.GetAttributeReal("Y") < 0.04)
x.SetAttributeReal("Y",0.04)}

4 iis a variable name of the integer type. It is incremented at the end of each execution
of the body.

# X is a variable for points.
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Creating a Loop in a Reaction (4/4)

E Part used: Loop_Reaction.CATPart

w Example

4 The part contains a List feature which is automatically populated with a Query function
to add in the list all the holes of the part.

4 There is also a Reaction using a loop to set the holes diameter to 15mm, in case their
current diameter is lower than 15mm:

let x(Hole)
for x inside parameter
{if (x.Diameter < 15mm)

{Message("One hole diameter will be set to 15mm to respect company standard")
x.Diameter=15mm}}

1 ﬁ‘ Part2 i ‘]:.2 One hiole digmeter will be set to 15mim to respect company standard

<= Xy plane !

7 ¥Z plane E 0K
w < vl | o
% Sy Parameters i
7 b # Lista o™
[ 1 | i —, . . . .
5 & Relations Each time a new hole is created in this part, we
3 ftoFormula.t: List.d =PartBody Query("Hole","™) ensure that it will have a minimal diameter.
3 E l.jJ-“Reaction.l
) E #-52 partBody
8 |
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Creating Design Tables and Part Families

You will learn how to create Design Tables and then how to use them to create Part
Families.

= Creating Design Tables
&= Creating a Part Family Catalog

Copyright DASSAULT SYSTEMES
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Creating and Using Design Tables

You will learn how to create Design Tables using the document parameters.

Wheel_Sizing active, configuration row : 5 _ﬂﬂ
Design Table Properties
larme | |Whee|_5izing Pickivicy
Comment | This design table lisks the standard dimensions of the Rir.

Configurations | Associakions |

e . " Filter : | Edit... l

Line | Rim Siee | Rim_twidth | Material |
[ ] 1 330.2mm 152 . 4mm Aluminium
! ! - 330, 2mm 165, 1mm Aluminium
L ] 3 38 1mm 177 .8mm Aluminium
"""""" 4 381mm 190,5mm Alurninium
406, 4mm 190, 5rmm Aluminium

[ 406, 4mm 203, 2mm Alurniniurn

7 431.8mm 190,5mm Steel

g 431.8mm 215.9mm Steel

2 457, 2mm 203, 2mnm ellow Brass

10 457, 2mm 225.6mm ‘Yellow Brass

Edit table. ., l [ puplicate data in CATIA mods]

@ ok | @ apply | & cancel |

Copyright DASSAULT SYSTEMES
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What is a Design Table?

w The purpose of the Design Table is to drive the parameters of a CATIA document from
external values.

w The Design Table allows to create and manage component families. These components
can, for example, be mechanical parts just differing in their parameter values.

w A configuration is a set of parameter value and corresponds to a row.

# A Design Table can be created:
® From the CATIA document parameters
# From an external file
# The values are stored either in a Microsoft ® Excel file on Windows™ or in a tabulated

text file.
A
[  Design Table icon in the Knowledge Toolbar = @ DesignTable.1
‘ =" _ _
B§* Configuration=1
& B3} Sheet

file, it is possible to indicate the sheet
number where the table is found.

Copyright DASSAULT SYSTEMES
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Why Use Design Tables?

w To pre-define possible configurations of the model and to ease the modifications of
the dimensions.

w To select only the realistic configurations of the component.
To link the parameter values that cannot be expressed with a mathematical relation.
w» To create part families.

4

! Here is a part whose main

dimensions are driven by a

@ oK l O.ﬂpplyl aCan'cell

Design Table Propetties E ] P " [ _I
- i - U - e w
. design table. bame i [Wheel_Sizing G activiy | | A Metars
""""""""""""""""""""""" ! |Comment ;| This design table was created by sit on 4/29/2003 E _E Material=Yellow Brass
1 ] I u .y
FEIS Parameters [] ! Configurations | fssociations | ! @le Slze=457.2mm
@Material=hluminium b e | et || | T 4@ Relations [...]
ERim Size—381mm | Line | Rim_Size | Rim_width | Material | T B Wheel_Sizing
[ 13in &in Alurinion i = .‘
! 1 =it Configuratio ‘@
T LB = Relations |...] i 2 13in 6.5in Aluminium i Y
Wheel Slzlng D | i Aluminium ! & sheat
! 4 15in 7.5in Alurminiunm !
ﬁConF guratl v s 16in 7.5 Aluririum :
i e L&in gin Alurniriurn 1
& Sheet ol e 7.5in Steel :
s 17in 3.5in Steel [
! 9 18in Sin Yellow Brass E
1 10 18in ain ellow Brass i
Edit table. ., | [ buplicate data in CATIA model

When you change its configuration,
three parameters are updated at a
time, including an intrinsic parameter
i (the access of which is not easy).

Copyright DASSAULT SYSTEMES
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Creating a Design Table from Document Parameters (1/2)
i Creation of a Design Table |
® cickonthedesin e [z |
’ i Comment: [This design table was created by JH on 7/15/2003 '
i i Create a design table from a pre-existing file E
: : @ - i ]
The Design Table creation ; [ Zreate a design table with current parameter values ] :
panel is opened. Select (e @ oot _ E
the option Create a design E Crientation W Vertical i) Hatizonkal E
table with current i For Excel or Lotus 1-2-3 sheets, sheet index |1 i
parameter values. Click i o should creats 3 desion table; ]
OK. 1 | eikher Frama texkfile, an Excel sheet ora Lotus 1-2-3 sheet {on W) E
i |Here s anezample of a desian table: ]
2lxj| T
Filker On Parkl
Filter hame ;| * Select the parameters to add to the design table and
Fiter Type : |4l =] use the arrows to add them to the list.
Parameters to insert Inserted parameters Click OK.
Part1iMomenclature 21
E::Ei}E?DVEIISL:EF_DESI_I = Savein: |\j Fnowledgeware j L ﬁ -
Mefinitinn ) — o
_',I_I Jdata
B8 ] ContainerDT. xls
( m & Cancel ’3 DesignTablel, xls
‘ _'J 8 | ExCompanyFile0. xls
@ 28 [k wrBallBearing. xls
E B8 |KwriCreatedDesignTable, xls
% B8 JcwrMacTable. xls
5 Specify the folder and the file
2 name where the data are stored.
g Click the Save button. File ame: [DesignT bl = Sove |
-§’ Save as tupe: IMicrosoft Excel worksheets (7 xls) j Cancel |
2 P
8 2
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Creating a Design Table from Document Parameters (2/2)

DesignTable.1 active, configuration row : 1 ﬂil
Design Table Propetties
@ Fame : IDesignTabIe.l 3 Activiey
Comment ¢ This design table was created by JH on 7/15/2003
Configurations | Associakions
3 Fiker s | Edt... |

| Edit table. .. !l
.

[ buplicate data in CATIA model

@ apply | @ cancel |

The Design Table feature
appears in the specification

tree within the Relations node.

Copyright DASSAULT SYSTEMES

—.—7 zx plane
=1
=la) Parameters

= .
= Relations

The Design Table dialog box has
appeared. The Design Table contains

only one configuration: the current one.

If you want to add more configurations,
click the Edit table button.
Click OK to confirm the Table creation.

= E.EE DesignTable.1

BN Sheet

ir- PartBody

="
Configuration=1

STUDENT GUIDE
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Creating a Design Table with an Existing File (1/2)

You can also create a design table from an already existing file.

Select the Design
Table icon.

The Design Table creation panel is open. Select
the Create a design table from a pre-existing file

Marne: DesignTable. 1
Camment: | This design table was creaked by JH on 7152003

@ Create a design table from a pre-existing File

{Z} Create a design table with current parameter values

option; Click OK. .
P ’ Orientation : w® ertical (Z! Hotizorkal

For Excel or Lotus 1-2-3 sheets, sheet index : |1

Yourshoold createa desion kable;
either from a textfile, an Excel sheet or a Lotus 1-2-3 sheet (on NT )
Here (s anexampte of a desion table:

File Selection bl I3
e ——— N el Specify the external file containing data of your
Look in: |ﬂ CreatingD T'WithE siztingFile j e ¥ v design table; C||ck the Open button_

2 [ 1anle_wasnerwinoadspeling. xls
B8 Table_WasherwithUnitMissing, xls

Click yes if you want an automatic association
between the columns of the external file and the
parameters of the CATIA document.

Automatic associations? 1y ﬂ

& Do you want to automatically associate columns of the design table
and parameters of the model that have the same name?

File: niamne: ITabIe_Washer.HIs j Open

Files of type: I Microsoft Excel worksheets [*.xls] ﬂ Cancel
| Open as read-only

by Ne

™ Show Preview 4

Copyright DASSAULT SYSTEMES
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Creating a Design Table with an Existing File (2/2)

When using an existing file, you have to manage the associations between the

columns and the parameters. Here are a few pieces of advice to have them

automatically made.

@ Automatic association occurs ~ ------------------- - @ In the external file, be careful to specify the

between the parameters and the Parameters units of the values in the top case of the
columns having exactly the same ; column. If not done, CATIA considers they have

spelling (take care of blank space ExtDiam the international system (meter for length

_______ and capital letters). —
Er b i 5l Table_Washer.xls
§ A B C : i A B c :
| 1 |IntDiam (mm)  Thickness (mm) ExtDiam (mmj i 1 |IntDiar () | Thicknesq {mmj| ExtDiam|imm] |
2 z] I— N ey Ll 2 3 ) 4
= A1 Configurations | Assosigtions | 3 4 0.8 16
| Same spelling: e ] 4 5 1 20
| association ok | ™ Filter | : il a B 1.2 24
16 5 | Line | intDiam | Thickness : s g 15 0
| Cl=lx 3mm 0.8mm ' | I m._ 2 a5
e 100-.... iz 4mm 0.8mm E
o K smm_____imm |

. If the external file is a text file, take care of having
only one tab space between the titles and

A, B = between the values.

1 |IntDiam {mm) Thickness (mm] Extdiam (mm) | &, Table_wWasher.txt - Notepad
: . 0. : =

A Capital letter has

s ! ; 1 i File Edit Format  Help E
< 0  Configurations | Assaciatio ] i . . .

& been forgo_ttgn. ! | ' qintoiam Cmm) =] Thickness (mml=sExtDiam (mm):
o auto association [ ! = 0.8 14 :
@ i M Filter I H ' 1
5 not done : ; 4 0.8 —] 16 |
F 7 | Line | 1ntDiam [ Thickness : i3 1 20 ;
3 b li=LE | Gmm 0. 5mm ; i E __________ E—_-_Jz__________-_zj ________________________________________ E
® clez 4 0.8mm !

g o i Smm Lrm ;

38 || R LU LI L LU ;

Copyright DASSAULT SYSTEMES 100



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

Generating a File From a Design Table

It is possible to regenerate an external file (.XLS or .txt format) using the data
contained in the model. The data contained in the model comes from an external
file that was previously deleted.

The design Table has to be created with the Duplicate data in the CATIA model

option.
From the Tools->Options...->Parameters and Measure i Design Tables
command, access the Knowledge tab and make sure the BB+ [O Automatic Synchronization At Load

@ Interactive Synchronization Ak Load

Interactive Synchronization At Load is checked.

Z) Manual Synchronization

@ Defaul Mode : Copy Data Into Made!
file has been deleted or renamed without CATIA. The
Manage Design Tables window displays indicating that

) Default Mode ¢ Do Not Copy Data Into Model

@ Open the CATPart document of which the Design Table

the external file has been deleted. W 4
[Mame Stake Synchironize I
sesignTable.l  File lost and design kable contains data

Click the Create New File... button to generate a file from __synchrorizs Al |

the data contained in the .CATPart document. The Save o rrien |

As dialog box displays raste NewFle.. |

OR... o | i
Help
. . . . File: : E:luserslmei\R1I2\TestsdochT\Z\Kv_\erearingDesigleab_le‘x\s niak Found ;I

If you are worklng WIth the optlon Automatlc The above file couldn't be found, but design table contains file data, _ILI

Synchronization At Load, right-click the DesignTable in J | >

the specification tree and select the DesignTable.x -

object->Export content to file... command.

DesignTable. 1 object Definikion. ..
Deactivate
Enter the name of the file that you want to create: .XLS is Hde
the default file type. The text format is also available. sl
Click Save and Close when done. The file containing the (_eaport comtent o e

design table data is created.

Copyright DASSAULT SYSTEMES
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Design Table Functions (1/3)

Various Design Table methods are available to find / set values and configurations in
the design tables. These functions can be used in Rules and Reactions. The
explanation for a few functions is given below.

CloserSupConfig()
This function applies to a design table sheet. It returns the configuration which contains the
values closest to those given in the 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 of the function is given below:
sheet.CloserSupConfig(columnName: String, minValue: Literal, ...): Integer

No. | SketchRadius(mm) Pad_Limit_1(mm) Pad_Limit_2(mm)
1 120 60 10
2 130 50 30
3 120 60 25
4 140 50 40

For the design table shown above, an example of the use of ‘CloserSupConfig’ is given below.

Relations\DesignTable1\sheet_name.CloserSupConfig("SketchRadius", 120mm, "PadLim1", 60mm, "PadLim2", 20mm)

Copyright DASSAULT SYSTEMES

The above function will return configuration number ‘3’ (‘third’ configuration).
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Design Table Functions (2/3)

CellAsReal()
This function applies to a design table sheet. It returns the contents of a cell (intended for real

values). Returns zero if the cell does not contain a real value or if the method arguments are
not properly specified.

Syntax
sheet.CellAsReal(rowIndex: Integer, columnindex: Integer): Real

In the above syntax, the rowlndex is the configuration number (integer from 1 to n) and
columnindex is the column number.

No. | SketchRadius(mm) | Pad_Limit_1(mm) Pad_Limit_2(mm)
1 120 60 10
2 130 50 30
3 120 60 25
4 140 50 40

Relations\DesignTable1\sheet_name.CellAsReal( 3, 2)

The above function will return 60.

Copyright DASSAULT SYSTEMES
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Design Table Functions (3/3)

SetCell()
Enables you to fill in a cell at a given position in an Excel file or a tab file.
Note: the index must 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
Example:

Sheet.SetCell(2, 2, 45)

No. | Radius(mm) ||Pad_Limit_1(mm)
1 120 Y60

2 |130 (D)

3 120 60

4 140 50

Copyright DASSAULT SYSTEMES
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Creating a Part Family Catalog

You will learn how to create a Part Family Catalog from a Part containing a Design Table.

,,,,,,,,,,,,
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Creating a Part Family Catalog

called “PartNumber”. Fill in this column with the

@ Edit the Part’s Design Table and insert a column

. . B [ u]
names that will be given to the parts that are i ( PartNumber ) Rim_Size (in) | Rim_Width (in)| _ Material
going to be generated. 2 [Rim_13 6 13 B Aluminium

3|RimM_13 65 13 6.5 Alurminium

Create a new CatalogDocument 4 |Rim_15_7 15 7 Aluminium

@ (File>New). Activate a chapter and click ..., |5]|Rim 1575 15 75 Alurninium
on the Add Part Family icon. 5%5 - Lot 16 75 Alurniniurm
T\Rim_168  J 16 8 Aluminium

Part Family Definition

Click the Select Document button to Part. Family Definition
@ browse the CATPart definition

T Mame: || wheel Family | T Mame: | wheel Farnily
document. The CATPart must s W) standard E T |
contain at IeaSt one DeSign Table Reference ] Browser Preview Reference [
with a PartNumber column. Tore! [ocament e
Enter a name for the Fami|y in the File name:  |E:itempiCATKMWA_Wheel_Rim_end|CATKWA_Whe @ £t Fle praview
top field. |E\emplCATKWA_Wheel_Rim_end
% Select an external preview file ]

Resolution mode

"4 sStore preview in catalog
|Descripti0ns can be resolved _:_]

In the Browser preVieW tab! CIiCk the Resolved Description synchronization mode
Select an external preview file | always regenerate the Part |

button to preview an external file in
the .jpg, .bmp., etc. format (optional). [

CataAlogDocumentl.catalog Result
G Reference | Keywords | Preview | Generative Data
= ? Chapter. 1 y | | |

| Mame | Parthumber | Rirn_Size | Rimn_Width | IMaterial
Rim_13_6& Rim_13_6& 330.2Zmm 152 4mm Aluminium

displayed in the specification tree. It :
Rim_13_6.5 Rim_13_6.5 330.2mm 165 1mm  Alominiom

contains a component per line of the

Mheel Family

@ The part family is created and

1

2
H 3 Rim_15_7 Rim_15_7 S51mm 177.8mm Alurminium
deSIgn table' 4 Rim_15_7.5 Rim_15_7.5 35lmm 190.5mm  Aluminium
5
&
7

Save the new Catalog document. Rim_16_7.5 Rim_16_7.5 406.4mm 190.5mm  Alminim
Rirn_16_8 Rirn_16_8 406, 4rmm 203, 2narm Alurninium

Rim_17_ 7.5 Rim_17_7.5 431.8mm 190.5mm  Steel

Copyright DASSAULT SYSTEMES
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Part Family Resolution (1/2)

Resolving a Part Family means that you generate the .CATPart documents referred to
by the Part Family.

These documents are generated in a specific place, and each generated document is
a copy of the generative part configured with the matching row in the design table.

@ In Tools>Options indicate the folder where the CATParts associated to the resolved
components will be generated.

b P
i1 Options Catalogs |

- | Gereral Resokved Family Components
T FrastrrRbTe Falder: Zi\users\CATIA_models\Resolved_CATRarts ﬁ;l

# Product Struckurs (i Create new reference For each instantiation

Material Library ) Allovs Family component dynamic resolution in catalog

|
|
. |
W Instantiate only resolved Family components 1
— 1
|

Phioto Studio PartMumber Managerment 1
|

PR ol Tirme Rendering =i Modify the Part Wumber when resolve a Family

@ If not already opened, open the catalog containing the Part Family. Activate the Part Family.

Copyright DASSAULT SYSTEMES
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Part Family Resolution (2/2) Sludentiites
@ You can resolve either the entire Part Family or a single Part Family component.
In both cases, use the Resolve option in the contextual menu.
| Reference Keywords Preview Generative Data i i E
| | | | | single component resolution !
! | Mame | Type | Object Name l
11 R|m 13 6 Part Family configuration  E: 'I,temp'l,CATKWA Wheel_Rim end'l,CATKWA S'heel_Rim_End. CATPart
Il 2 3 6 ( | Rim_End, CATPark
113 A _Wheel _Rim end'l,CATKWA Wheel_Rim_End CATPart !
14 St _Wheel _Rim_end! CATK WA _Wheel_Rim_End. CATPart !
115 Mo _Wheel_Rim_end) CATKWA_Wheel_Rinm_End. CATPart !
LA _Ripu 16 Fl _______________________________ it wehrel Riro AndlCATKOWS wheel_Rive Fod.CaTPart
H | | Mame | Parthumber | Rirn_Size: | Rinn_Width | IMaterial ]
K] Rirg_13_ 6 Rim_13_6 330, 2mm 152.4mm Aluminium H
1_13. 65 Rim_13_6.5 330.2Zmm  165.1mm  Aluminium H
1157 Rim_15_7 S51mm 177.8mm  Aluminium H
Chrl+C 15 7.5 Rim_15_7.5 38lmm  190.5mm Aluminiom )
Chrly i_l6_7.5 Rim_l6_7.5 406.4mm 190.5mm  Aluminium |
iy 1_16_5 Rim_16_5 406, 4mm 203.2mm Aluminium H
17_75 Rim_17_7.5 431.8mm 190.5mm  Sreel {
1_17_85 Rim_17_8.5 431.8mm Z215.9mm  Steel H
1_1a_8 Rim_1&_8 457.2mm 203.2mm Yellow Brass |
Del 1_1a 9 Rim_1&_9 457.2mm 228.6mm Yellow Brass |
Definition. .. :
(2]
w
=
w
=
"
>
w
5
2
<
(2]
(2]
<
[=]
=
5
=
g
o
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Using Knowledge Advisor Tools

You will learn how to use Knowledge Advisor Tools.

= Using the Knowledge Inspector Tool
& Using the Set of Equations Tool
= Creating and Using Laws

Copyright DASSAULT SYSTEMES
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Knowledge Inspector Tool

You will learn how to use the Knowledge Inspector tool in order to analyze
modifications, impacts, and dependencies.

Copyright DASSAULT SYSTEMES
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Using Knowledge Inspector: “What if” Mode (Impacts)

This mode helps you to understand to what extent changing any parameter of
your design (such as a dimensional parameter or a material) changes the
operation or design of the product on which you are working. It can be used to
examine interactions of parameters with each other, and with the rules that make

up the product's specifications.

@ Click on the Knowledge Inspector icon in
the common knowledge toolbar.

Check the “What If” option. All the

@ driving parameters are displayed in the
top parameters list.
Check the “Show All Parameters” option
to display all the parameters of the
document.
Check the “Geometric Update” if you
want to visualize the result of your
modification in the geometry area.

@ Select in the list the parameter whose
impacts are to be analyzed.

selected parameter value.

Click on Apply or Enter to display the
values of the impacted elements in the
“Then” area.

@ Use the Equals field to modify the

Copyright DASSAULT SYSTEMES

Knowledge Inspector

Agents — Options Filkers
@ what If |0 How To | [ Geametric Update [ Show &l Parameters | Filker Mame: :J x
Filter Type & JLength -

Divri | Marng | Yalueg | »
Filament_Glass:base\wire_F.ad 0.4mm
Filament_Glass_base\PartBody! Sketch, 2\Radius, 11Radius 0.75mm
Filament_AssvySupport_Height ZZmm
Socket_Assy Tip_Diameter 2.5mm
Socket! Tread_Step 2mm =
Socket| Tread_Grove_Radius 0.334mrm B

Parameter

[SocketiTread Step iEquaIsi2mm %]

~Then

Parameters | Relation Mame | mnitialva... | war | oldvalue | var | Mewvalue |

Socket! Tread_Step 1.5mm = 1.5mm < Zmm

SocketiPartBodyy Tread_Patte.., Screw_Lengthf Tr... 7 = 7 > [

Socket\PartBodyy Tread_Patte.., Tread_Step 1.5mm = 1.5mm £ Zmm

SocketiHelix_definitiomExtru,., Tread_Step 1.5mm = 1.5mm < Zmm

@ oK
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Using Knowledge Inspector: “How to” Mode (Dependencies)

Helps you to determine how your design can be changed to achieve a desired
result.

®
@

®

Click on the Knowledge Inspector
icon in the Common Knowledge
toolbar.

Check the “How to” option. The list
of all the parameters of the
document that are driven by a
relation is displayed.

Check “Show all Parameters” to
have a list of all the parameters of
the document. The driven
parameters are identified by an “f”
in the left column.

Select the parameters whose
dependencies are to be analyzed.

Click on Apply or Enter.
The list of impacting parameters is
displayed in the use area.

Agents — Options Filters —

) what IFmD seometic Uodate [ Show all Parameters | Filker Mame :J*
Filker Type ! JLength -
Cren | Marne | Yalug | -~
f Filament_Glass.base\PartBody! Sketch, 4\Radius, 331 R adius 0.4mm
f Filament_SupportiiwireSupport_Padius 5. &659mm
f Filament_SupportiireSuppaort_Height 17.778mm
f Filament_SupportiBody. 115ketch. 1\ Radius. 14'Radius 5.926mm
f Filament_SupportiBody. 115kekch. thLength. 15\ ength 2.222mm N

Modify Parameter

Use

Parameters o | war ]Oldh‘alue |Var |New'\-‘alue |
RelationsiBulb_Family' Configuration
Filament_SupportiBody. 145ketch. 1\Radius. 12\ Radius

@ oK

] & cancel I
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Using the Set of Equations tool

You will learn how to use the Set of Equations tool to solve the engineering problems.

************
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Using the Set of Equations Tool

@ Click on the « Set of Equations » icon. {Yf{ @ Select the solve options.
Editars | Options |
@ Define your set of equations in the editor, Algorithm
using the existing parameters. Frecision (]
[1 Use the Gauss method for inear equations

Editars | Optians I Term.inatiun criteria. .
b aximal computation time [zec.] ID E

O < ;% < 10000mm; ;

nm<;;;< 10000mm: < Show "Stop’ dislog

[ +y] == 2P . . . . ..

b " ==Aite Precision option defines the precision of the

result.
Dictionar Members of Parameters Members of Al i The Gauss methOd accelerates the solve
PartBody\Sketch.1\Palallellsm.'l\.-’-\cﬂ . . . R .

[ Fenamed paramaters PartBodytSketch 14 arallzlizrm, 24 operatlon while worklng with the linear

Constant Boolean PartBodySketch. 15\Parallelizm. 3ubc .

Math Length PartBody\Sketch 1\Paralilism #c equations.

nits Area PartB odysSketch. 15\ ength, B chivit,
Real PartBodySketch. 14Length. 5\Lengtt i i i
Real PanBod!\Sketch 1\Length R\f‘i:g" = !\Ila)_(lmal computation _tlme_ enat_;les you to
S alid =l il 3| indicate the computation time (if 0, the

J computation will last until a solution is found)

Conztant parameters riknown parameters ) ) )

Mame | Valus [ < |[Iame [ Value [ The Show ‘Stop’ dialog option displays a

= oo T ‘Stop’ dialog box that will enable you to
L] interrupt the computation.

Click « Apply » to check the syntax.

paramaters are Constant parameters or

Unknown parameters (to be solved). Click « OK » t it th
ick « » 10 exi e

Constant parameters can be editor and solve the
modified by using the formula editor. equation system.

@ Use the arrow button to define which @

Copyright DASSAULT SYSTEMES
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Creating and Using Laws

You will learn how to create and use the Knowledge Advisor Laws and how to combine
the Knowledge Advisor (KWA) and the Generative Shape Design (GSD) Laws.

Copyright DASSAULT SYSTEMES
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Creating a Knowledge Advisor Law

A Knowledge Advisor law is a relation whereby a parameter is defined with
respect to another single parameter. Both the parameters involved in a law are
called formal parameters. The formal parameters and laws are specifically
designed to be used in the creation of shape design parallel curves.

Click on the Law icon.

Select a destination and give a name to
the law.

used to define the law.

Enter the law definition, for example:
y=cos(5*PI*x*1rad)+10

The Law feature is created under the
Relations node.

ONMOIIONBNONO.

™= Relations
fgLawi

Copyright DASSAULT SYSTEMES

Use the New Parameter of type button to
create the formal parameters that will be

Law Editor.

Mame of Law :

] Law. 1
Description :

Destination

| PartLaw!Relations

@ oK

] ﬂCanceII Help ]

Law Editor : Law.1 Active

y=cos{S*P*x*1radi+10 Farmal parameters | Type J
% Real
y Fezal
[+
Mew Parametet of bype HReal b
Remove I
Dickionar: Members of Parameters Members of Al
~ A | Absolute Axis SystemiC A
Kewwiords — |Renamed parameters | " Absaluke Axis Swskemic
Design Table ¥ |Length * ibsoluke Axis Systemlc ™
|8 | & jRed | % |
D ok | Saply | @ caneel |

STUDENT GUIDE

Student Notes:
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Using a Knowledge Advisor Law for Parallel Curves Definition

@ Create a Line as the reference curve. /

l_-_-_.":
Click on the Parallel curve icon to create a curve :i@ : T
. . ! ] Law Definition
parallel to the previous line: : ;
e e == ?—1
|
Parallel Curyve Definition |
curve: lline. 1 P Select the reference line V7
Suppart{]vz plane and the Support plane. =
O ‘ amm —
Point:  [Ma selection \ Click the Law button: -
Skart value: | L .
— Parameters T Th L D f t |
Parallel mods: m e Law Detinition pane_ appearg, End value:
L e select a Knowledge Advisor law in  ——
“Smoothing ————— : the tree and click Close.
- Law type
@ none O Tangel.ﬂcy O Curvature O Constant O Linear O Stype @ Advanced
Reverse Direction I [l Inverse law
[ Bcth Sides
@ Cancel | Preview |

The parallel curve is created according to the law
definition:

Copyright DASSAULT SYSTEMES
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.. . Student Notes:
Combining Knowledge Advisor Laws and GSD Laws
You can use a combination of a Generative Shape Design law and a Knowledge
Advisor law in the same relation.
@ Create a GSD law using a reference and a definition curve.
Law Definition e .
fefoenceiees | | N
IDeFinition.: Sketch.1 I | Refersnce i-ﬂ " GepmetTical Sef.1 i
Analysis ' / L L !
: - ne. :
=0 = A fintion T- !
=[50 | #-[3 Sketch 1 ;
i) GSDLaw
Scaling:l‘l—‘@ y _?-':“7 -------------------------
Ij Heterogensous Law ol A7 i =3Cmrr
@ ok I - Cancel_] Preview I B -
Create a new Knowledge Advisor law.
Use the GSD law with Evaluate method to define it:
F ----- : {[Reali=" Geometrical et 1\GoDLaw” vEvahiateRea)] [ Formel parameters | Type | |
[ 1:.3 ] E Real Real ]
. |
?, [ |Realz i
<Z> E l Mew Parameter of tvpe |Real 'l:
g E Remaove I i
| s
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PKT Workbench Presentation

You will learn the concept of Templates and about the user interface and specific
settings of the Product Knowledge Template Workbench.

Copyright DASSAULT SYSTEMES
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What are TemplateS? (1/2) Student Notes:

w A template is a user-defined reusable component which automates engineering tasks.
w A template is built 100% interactively by generalization of an existing Design :

# The generalization is performed by selecting the elements required in the Template :
documents , geometric elements, parameters, rules, etc.

4% CATIA V5 will automatically determine which inputs will be necessary to re-create these
elements when instantiating the Template (Template inputs)

BOaBsEne Bl (e

5
& 2w py sadHIYUeBs e o |

Interactive design o
of the model Generalization

@ B T EaAASRRET W% '8 29800 @S 4
T

o ff

Multiple Instantiation

Copyright DASSAULT SYSTEMES
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What are Templates? (2/2)

w Users can create 3 types of templates:

# User Feature/Power Copy: a collection of CATIA features, including knowledge
features, that can be reused in a part’s design

= Allows customers to manipulate their own semantic objects in place of V5
standard objects.

= Once instantiated, users get a black box (in case of UDF) behaving like any
other feature with published parameters that can be edited.

# Part Template: a part and its associated documents (drawing, analysis, process) to
be reused inside products

= Once instantiated, the part is duplicated and you get an independent
component which is adapted to the new context.

& Assembly Template: a whole assembly and its associated documents for reuse
inside products

= Once instantiated, the assembly is duplicated and the embedded parts can be
independent or reference the original one.

Copyright DASSAULT SYSTEMES
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Example of Templates

ASSEMBLY TEMPLATE

¢ Whole assembly duplication mechanism with associated documents
¢ Parts in Instance (copy) or Reference mode

PART TEMPLATE
w  Part duplication mechanism
#  Part number generation, New from

#  Associated documents can be part of the template
definition (drawing, analysis)

POWERCOPY / UDF
> Set of features including Knowledge
features

> Input selection
> Published parameters valuation
> lcon, Grab screen

Center Hole

Copyright DASSAULT SYSTEMES
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Accessing the Workbench

Access from:

1- the Start menu.

2- the Workbench Icon.

Cnowledgeware

Copyright DASSAULT SYSTEMES

r E’ Enowledge Sdvizar

E Knowledge E=pert
f Product Enagineering Optimizer

}. Froduct Knowledage Ternplate

@ Product Function Optimization
ﬁg Product Functional Definition

2.

Welcome to CATIA ¥5 EiE3 —

Sketcher Patt Design niowledge Advisar
BT L
I".- s\! | -
Knowledge Expert Product mEdoe Template EE]
1

1 Do not show this dislog at startup Cloise I
.

Use Tools/Customize+Start Menu to
include Product Knowledge Template in
your favourite workbenches.

STUDENT GUIDE

Student Notes:
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User Interface

[=|CATIA V5 - [CATPKT_0200._start.CATProduct] 1=1E3
File Edit Miew Insert  Tools  Window  Help g x
o}
Create a Generative Script *
i# | Create a Powercopy
&2 Create a User Feature
Create a Document Template
88| Createa Knowledge Pattern *
Save in Catalog
%}- Instantiate from Selection
22| Instantiate from Document
@' Open Catalog
@] Debug an UDF
i | | =] ™ ey " i o % _)
2= =88 NeEg B0 72 fo B 2 ria
Select an object or a command | !

Copyright DASSAULT SYSTEMES

* : topics not covered in this course. Refer to CATIA documentation for information.

Copyright DASSAULT SYSTEMES 124



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

Creating and Using PowerCopies

You will learn how to create and store reusable components called PowerCopies.

PowerCopy Presentation
Creating a PowerCopy
Saving a PowerCopy
Instantiating a PowerCopy
To Sum Up

Copyright DASSAULT SYSTEMES
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PowerCopy Presentation

In this lesson, you will have an overview of ‘PowerCopy’ and the way in which it can be

used.

Drafted_Rib_Power Copy.CATPart

< ¥z plane
7% plane

Ell

b Parameters
s il

Insert Objeck .

Feference: |DraFI:E.d_Ri|:|
Instantiatiu:un'mu:ude:It.'Jne step instantiation
Diestination: |F-.Fter: ;"Dr:aft.ﬁ
Mame: |
Inputs | Selected -
Limiting._Face Shell_Surface o
Rib_Curve Flane ®y plane |
| | H

IJse identical namej F‘arar'neterd Eu:ucur.'.ern.s]:j Repeat

_Bib_ Curve Flane
Rz Clirye

PowerCopy definition

Copyright DASSAULT SYSTEMES

&,

@ ok | @ cancel | Preview |

PowerCopy instantiation

STUDENT GUIDE

Student Notes:
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What is a PowerCopy?

= PowerCopy is a set of design features grouped together in order to be reproduced. It is a
kind of advanced copying tool.

# While defining it, you can specify the inputs that the user must provide.
4 During instantiation, you can customize it and insert it in the design of any part.

a3 Partl

*‘ Parameters
B= :
# Relation
PowerCopy
% Drafted_Rib

PowerCopy

1
%g; Dratted_Rib

#» PowerCopy tools are available in the Insert menu > Knowledge Templates of the
following workbenches:

+ Partdesign &
¢ GSD %
4 SheetMetal Design €=

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

127



Knowledge Based Engineering

Example of PowerCopy (1/3)

In this example, we want to create a ‘PowerCopy’ which will require only a
single ‘Line’ and ‘Plane’ as an input, and create a ‘Drafted Rib’ from it.

Powercopy Definition N 2l x|

Definition | Inputs | Parameters | Documents I Properkies |

27 Rib_Curve_Plane (yz plana)
@ Rib_Curve (Rib_CurvelEdge. 1)

Mame: |Limiting_Face

- OK ] aCancer]
—

These are the inputs that the user will specify during the instantiation of the ‘PowerCopy’.

Copyright DASSAULT SYSTEMES
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Example of PowerCopy (2/3)

[
Reference: IDraFI:E.d_Rih ;I

Instantiatiu:un'mu:u:le:It.'Jne step instantiation

During the instantiation of the ‘PowerCopy’, the user has
to select the inputs with respect to the destination part.

Destination: |F-.Fter: ;"Dr:aft,ﬁ

Manne: |
Inputs | Selected -
Limiting_Face Shell_Surface e
Rib_Curve_Flane wy plane |
| |

IJse identical rral"né F‘arar'neterﬁl Du:ucumenl:sl":l Repeat

I_Rib_-.'.'. Lrve Planes

Rilg Clirse

Copyright DASSAULT SYSTEMES
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Example of PowerCopy (3/3)

In this case, these are the geometries that the ‘PowerCopy’ feature creates automatically.

Creation of rectangular sketch from the
selected rib line.

Extrusion of this sketch up to the selected
‘Limiting Surface’.

Thus, in this example you have seen how a PowerCopy feature can create a ‘Drafted Rib’
from a single ‘Line’ as input.

Copyright DASSAULT SYSTEMES

Application of ‘Draft’ to the extruded faces.

STUDENT GUIDE

Student Notes:
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Creating a PowerCopy

You will learn how to create a PowerCopy.

33 Partt

digParameters
;E Relations
PowerCopy
% Drafted_Rib
-- PariBody
Téf)Pad.1
#"7 Sketch.1

— 4 Shell.1
lr@, Rib_Curve
=~ Pad.5

—@ Draft.3

Copyright DASSAULT SYSTEMES

Powercopy Definition _N 2 x|

Definition | Inputs | Parameters | Documents I Properkies |

@

27 Rib_Curve_Plane (yz plana) % Drafted_Rib
@ Rib_Curve (Rib_CurvelEdge. 1)

Mame: |Limiting_Face

@ ok | &cance |

STUDENT GUIDE

Student Notes:
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0

Making the Part ready
for the creation of the
PowerCopy

g partl
.’ XY plane
<= ¥z plane
oz ZX plane
E,,_"a, Parameters
iE Relations
PowerCopy
@ Drafted_Rib
r PartBody
Pad.1
#- 7 Sketch 1
& shell 1
*—@ Rib_Curve
Pad.5
a7 sketch 7

@ Draft.3 v

Process for PowerCopy Creation

Creation of PowerCopy consists of the following steps:

1 @ 3 4

Publishing
Parameters

Setting Identifying and
Definition naming inputs

etting Icon and
preview Properties

Powercopy Definition ﬂﬂ
I Inputs | Parameters Dacuments Froperties
Marne: |Crafted_Rib
Selected components Inputs of components
@ Crafted_Rib
P | Fad.5
@ @ Shel. 1Face. 10
-@ Craft.a _
_ ; 27 WE plan % Drafted_Rib
-@ Fart1'\Rib_Thickness _
i @ Rib_Curve\Edge. 1
- ft:9 Formula.4
= fEx) Formula.5
@ ot | @cancel ]
e

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

132



Knowledge Based Engineering

STUDENT GUIDE
How to Create a PowerCopy (1/5) Student Notes:

Once you have the right geometry in your CATPart, you can create the PowerCopy.

Select PowerCopy from the menu. (Insert > Knowledge Templates > PowerCopy)

Type the name of the PowerCopy in the ‘Definition ! ]

Tab’ of the ‘PowerCopy Definition’ dialog box.

Definition | Inputs | F‘arai

! Mame: |Drafted_Rib| 1

!___ Selected compaonents________ '
@From the specification tree, select the features that will make your ‘PowerCopy’.

&~ PartBody Powercopy Definition 20
Pad.l e :
ini | Inputs I Parameters I Documnents | Properties |
Marne: |Drafted_Rib-
Selected components Inputs of components
Drafted_Rib @ Shell. 1\Face. 10
Rectanglilar_Sketch
@) pad.s 27 yz plane=)i Drafted_Rib
@ Craft.3 @ Rib_CurvelEdge. 1
@ ot | @& cancel
-

=2/ On selecting the features, the ‘Inputs of components’ are
identified. These depend upon the features that you select
to make your PowerCopy.

Copyright DASSAULT SYSTEMES
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How to Create a PowerCopy (2/5)

TIP: The contextual menu ‘Add all authorized inputs’ allows you to select all the
possible components that can be created using minimum number of inputs.

Powercopy Definition i ﬂi‘

! Inpuks I Pararnekers I Docurnents I Properties |

Mame: IPDwerCupy

Selected components Inputs of components

l‘ﬁl Shel. 1\ Face, 10
Polukran"‘nh\ i
P &dd all authorized inputs |VZ plar Lg}’ FowerCopy
R SR owercopy Defiton 1%
-— Definition l Inputs I Pararneters I Docurnents I Properties |
MName:; |P0werCDpy
- == Selected components Inputs of components
PomerCopy
#Ypad.1
LN D|aﬂe—& PowerCony
@ =hel.1
#Yrad.s

@Ri rve
g Z @ ot | @cancell

€<
>/ Note that this tip is not used in this scenario. However, it can be used to select all the features and to later
move the features from the ‘Selected Components’ field to ‘Inputs of Components’ field.

STUDENT GUIDE

Student Notes:
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How to Create a PowerCopy (3/5) Student Notes:

After selecting the features that make the PowerCopy, you can give names to the
geometric inputs. During instantiation, the user will be prompted to select the
geometries based on these new names.

T EEARERRERE T TTT---r

:-— PartBody
In our case there are three inputs: : pad.i 5
A. The edge (Edge.1) from ‘Rib_Sketch’ - > Using this sketch, the PowerCopy #- " Sketch 1
creates the ‘Rectangular Sketch’. i 42 shell.1 :

B. The YZ plane on which the ‘Rib_Curve’ has been created. f%g—cme
C. The shell face (Face.10) up to which the ‘Pad.5’ was extruded. & \Rectangmar_sketchi

Let us give new names to these inputs from instantiation point of view. !

Select the Inputs Select the input to be @ Type a new name Using the arrow keys reorder
tab renamed for the input

the inputs, if required

Powercopy Definition - 2] New Name:

Cefinition Inpukts | Parameters | Docurnents I Properties |

> Limiting_Face

> Rib_Curve_Plane
»> Rib_Curve
&
Reordering the inputs is sometimes
required for displaying the inputs in a
@ specific order in the PowerCopy

2d
Name! | Rib_Line Qﬁ: | “l} | instantiation dialog box.

() Limiting_Face (Shell 1\Face 10)

L7 yz plane (yz plane % Drafted_Rib

@ K l ﬂCanceII

Copyright DASSAULT SYSTEMES
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How to Create a PowerCopy (4/5)

After renaming the geometric inputs you can publish the parameters. During
instantiation, the user can specify values for these published parameters.

To publish the parameters,

Powercopy Definition } ﬂﬂ

Select Parameters tab uc.i.mﬁw@ Documents | Properties |

fvalaible parameters i Salue I Pub... I Mame I il
PartBodyiPad.5iRectangular ... Cstat,.,

PartBodyiPad, 5 Ackiviy brie
Select the & b 3langle 0.5deq  Yes PartliP..,
parameter PartBodyiDraft, 3 Angle2 Sdeq
PartBody\Draft. 3\ DraftFitted. .. O.1mm
PartBody'|Draft 3 Ackiviky krue J
Check the ‘Published’ -
@ option —> [ Published Mame: |Draft_Angle |5 5deg

@ ok | @ cancel |

If necessary, rename the
parameter

¥ Note that it will be easier for you to recognize the parameters if you

have already renamed them with the knowledgeware tools. [ f(x) ]

Copyright DASSAULT SYSTEMES
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How to Create a PowerCopy (5/5)
Once the parameters are published, you can select the icon for your PowerCopy
and make a screen grab to create a preview of your PowerCopy for catalogs.
Select ‘Properties’ tab
Powercopy Definition 1 1 2| Select any icon from the available list
Definition | Inputs I Parameters I Dacuments IPerertlesI e 2
Icon R Page 1 of 141
Icon choice ¢ | . % @ B @ l
s g Bi==%E
revie 7|z e
i3rab screen | o % E' i i %
Rermove preview“ I — —_—
30| |8 8| 8
<] L A&
~ ﬁl%n 4 i 'I'
@ ok | & cancell :
- s
Prepare the CATPart window for the
screen grab
% @Click ‘Grab screen’ to make a screen
5 grab, and click OK to validate
! &
2 To prepare the screen grab, you can remove the tree and compass from
g the window and get the correct zoom and orientation.
Copyright DASSAULT SYSTEMES 137
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Saving a PowerCopy

You will learn how to save the PowerCopy in a catalog.

Current:l 3 inputs j E’?‘l
par:, plane % Drafted_Rib j |
<= ¥Z plane -
1] | »]

Filker: || Hl | Latipch I
- '-‘ Relatiorﬁ

Mare Inpuk 1 Inpuk 2 Inpuk 3
Drafted_Rib  Limiting_Face  Rib_Curve Plane  Rib_Curve

1

Close I

Copyright DASSAULT SYSTEMES
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. Student Notes:
Saving a PowerCopy et

If you do not save the CATPart containing your PowerCopy, you will not be able
to instantiate the PowerCopy.

You can save the PowerCopy in a new catalog and also in an existing catalog.

You can also update a catalog which makes reference to the PowerCopies of your CATPart.

Knowledge Templates

% Instantiate From Document. . @ UserFeature. .
B Instantiate From Selection. . F}-ﬁﬁ Document Template. .

E‘ Save in Catalog...

Copyright DASSAULT SYSTEMES
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How to Save a PowerCopy in a Catalog Student Notes:

Save the CATPart containing your PowerCopy.

From the menu, select — Insert > Knowledge Templates > Save in Catalog.

Select the ‘Create a new catalog’ option and click the browse button (. . .) to define the path for new catalog.

Select the correct path, type the new name of the catalog and click Save. (The OK button of the ‘Catalog
save’ dialog box will now be active)

Now click OK to the ‘Catalog save’ dialog box.

®O® OO

2k

Save in; | ‘=3 Mew Catalogs

Zatalog name: |n|:| catalog defined,

Components catalog (. catalog)
z e=5 bainstantiation.

@ Create anew catalog \2a)

R - e M- S Y

i) Update an existing catalog

|Use browse to define catalag . . —

@ o Do |  Ferane —oioted i Cookd > > D
e —

@\SEVE &5 tppe: IEDmpDnents Catalogl*. catalog] j hcel
/Ll e

e

Copyright DASSAULT SYSTEMES
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Instantiating a PowerCopy

You will learn how to instantiate a PowerCopy differently at different places by varying
the geometric inputs and the parameters while instantiating.

Insert Objeck

Feference: |DraFI:ed_Ri|:|

Instantiatiu:un'mu:ude:It.'Jne step instantiation

Destination: IF-.FtE!r: L‘lDr\aFt.E
Mame: |

Inputs | Selected -
Limiting._Face Shell_Surface —
Rib_Curve_Flane xv plane |

] B

IJse identical namej Paral‘neterﬂE'DEiJrl'IE'FI-’S]':I Repeat

&,

@ ok | @ cancel | Preview |

—Rib_Curve_Flane

R Cure

PowerCopy instantiation

Copyright DASSAULT SYSTEMES
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How to Instantiate a PowerCopy (1/4) Student Nofes:

The first step of PowerCopy instantiation is accessing the PowerCopy.

You can access it:

z) IF:rom the ?AITP?‘” f!le (:_(t)ntalfnlng It A2 You can also use a VB macro to instantiate the PowerCopy.
) From a catalog having its reference. Refer CATIA online documentation for more information.

Before proceeding, please save all the CATIA documents that are attached to this screen to a local folder.

-----------------------------------------------

@ Open the CATPart in which you want to instantiate the PowerCopy. g-ﬂDriII_Hu:u_usin;_Fu:ur__HIB_In;tantiatiun_E.E.ﬁ.TF'art E

c th lect: @ Click on Catalog Browser and £l

@ rom the menu, sefect: OR browse for the catalog. | &
Insert > Instantiate From Document File Selection —

OR Laak in: Paower_Copy_lnstantiati

@ Select the CATPart file which contains Bk 3 Power_Copy Insartiaon

your PowerCopy. m@ Drafted_Rib_Catalog.catalog |
Pl St i @ After opening the catalog, double-click on
Laak i |E Power_Copy_|nstantiation ‘PowerCopy’, then on ‘3 inputs’ and finally on

Ja

‘Drafted_Rik’ to open the instantiation dialog.

| Drate d_Rib_with_Power_Copy CATPart

E g - . . .. b 1

- Dnill_Houszing_Faor_RIB_|Instantiation_2 CATPart | Catalog Browszer¥V:A\R17403_ Catalog Browser:¥:\R1 38l Catalog Browser:V:\H

I o 1 e I

Current; I Drafted_Rib_Catalog, Current; IWIEDFI}'- Current: ITDUIS
|

|
L @. PowerlCopy | _ | _@ 3 inpuits 1L % Dra”Ed—H'bJ

VD 2x * 2X .Y 2x

Copyright DASSAULT SYSTEMES
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How to Instantiate a PowerCopy (2/4)

The second step of instantiation is selecting the geometric inputs of the PowerCopy.

Select the geometric inputs of the PowerCopy as shown. For this example, select the
‘Limiting Surface’ and ‘Rib_Curve_Plane’ as shown.

Ingert Object E

e
|

Reference: I Drrafted_Rib

|nztantiation mu:u:le:l Hne step ingtantiation

Destinatior: I.-’-'-.Ilr-l 7 |[Sketch T

M arme: |
Inpuits | Selected |
Limiting_Face Shell_Surface
Rib_Curve Plane sy plane

Rib_Curve Edge

;31 Drill_Housing

-’ yZ plane

e’ ZX plane Flana

|§|_;|g| Parameters
—:E Relations
-- PartBody
2 ThickSurface.1
Pad5

#- 7 Sketch.12

r% Geometrical Set.1
»(C&~ Shell_Surface

@ Ok I ) Eianu:ell Preview I
-

Copyright DASSAULT SYSTEMES
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<+~ Now the first two inputs remain the same for all the three green
‘Rib_Curves’. So in this case, you can use the ‘Repeat’ option.

@ Select the ‘Repeat’ option, select any one of the three green lines and click OK. Repeat
the same process for any one of the remaining two green rib lines.

STUDENT GUIDE

Student Notes:
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How to Instantiate a PowerCopy (3/4) Student Nofes:

You can also change the values of the parameters that you have published during the
PowerCopy creation.

In this example, we will enter different values for the last rib line.
Inzert Object i @ Select the remaining Rib_Curve and click the
‘Parameters’ button.
Reference: IDrafted_Hib :‘ |

|nztantiation mu:u:le:l Hne step ingtantiation
Destinatior: I.-’-'-.IUFI 7 |[Sketch T
M arme: |

Inpuits | Selected I/'
Limiting_Face

Rib_Curve Plane

=

SRS =N +_ Bl Curve Flane
Ligmng Fa -

\VAd
Useidenical e Enter the values for the parameters as shown and close
e centine Lol iTiepeal; the ‘Parameters’ dialog box.

Draft_&ngle m_ 0.75 deg

Rib_Thickness  [1.5mm <1

Create formulaz |

~ Cloze I

@ Ok I ) Eianu:ell Preview I
-

Click OK on the ‘Insert Object’ dialog box to instantiate the last rib, and then click ‘Cancel’ to dismiss it.

Copyright DASSAULT SYSTEMES
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How to Instantiate a PowerCopy (4/4)

The result of the PowerCopy instantiation is inserted after the “in work object”.

7% Drill_Housing
<7 xy plane
’ ¥Z plane
et ZX plane
E,|_| Parameters

=] :
35 Relations

=«- PartBody
£ ThickSurface. T
T—@ Pad5
#-[@) Sketch.1
1— Pad.6 )
#-.75 Sketch.13
—{J Draft1 )
=FPad7 )
#-{ 75 Sketch.14
— (i Draft.2
>=— Pad8
#- 7 Sketch.15
! i Draft.3 )
#—E@; Geometrical Set.1
(€.

<+ The result of PowerCopy instantiation is a set of editable features. They
are not linked to the original features of the PowerCopy CATPart.
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To Sum Up ...

You have learned:

w  What is a PowerCopy

% A PowerCopy is a set of design features grouped together to be reproduced. It is an
advanced copy tool. PowerCopy tools are available in the Insert menu in Part design,
Wireframe and surface, and Sheet metal desigh workbenches.

Powercopy Definition I 2
Definition I Inputs I Parameters I Diocuments I Icon I

ELERFoverCony)

Selected components Inputs of components

w How to create a PowerCopy
4 During creation, you have to set the definition, identify and name the inputs, publish the
parameters, choose an icon and preview.
@ How to save a PowerCopy
4 Saving a PowerCopy is necessary. If not saved, a PowerCopy can never be instantiated.
This can be done through Insert menu > Advanced replication tools > Save in catalog.
# How to instantiate a PowerCopy
# For instantiation, you have to first select a previously created PowerCopy. This can be

done in two ways. The first way is through a catalog, and the second way is from Insert
menu > Instantiate from document.
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Creating and Using User Defined Features

You will become familiar with the use of advanced replication tools called User Defined
Feature.

User Defined Features: Presentation
Creating a User Defined Feature
Saving a User Defined Feature
Instantiating a User Defined Feature
UDF Meta Inputs

Copyright DASSAULT SYSTEMES
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User Defined Features: Presentation

You will learn what are the benefits of advanced replication tools called User Defined
Features.
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User Defined Features vs PowerCopies

© User Defined Features (also called UDF) are similar to PowerCopies (at definition

stage).

« But when instantiated, you get only one feature like any other V5 feature.

UserFeature

PowerCopy

Copyright DASSAULT SYSTEMES

PowerCopies are mainly
used to accelerate the
dramatically design
generation

User Defined Features
allow the customer to
manipulate their own
semantic objects in the
place of V5 standard
objects

It introduces a true
component-based
approach for building
designs
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What is a User Defined Feature? (1/2)

w

A User Defined Feature is a template that works at the part level. From a collection of
features (geometries, literals, formulas, constraints, etc.), the user can create his/her
own feature. The result is a Part Design feature or a Wireframe and Surface feature that
can be reused in the design of another part. The created feature can be saved in a
catalog.

A User Defined Feature:
4% Allows you to create applicative features

4 Allows you to hide design specifications and preserve confidentiality (for instance,
to sub-contractors)

The User Defined features (like a line for Drafting or a check for Knowledge Advisor) are
open and shareable objects. This capability significantly increases the potential
application of the user defined features, since it enables you to:

4 Find the user defined features by attributes

# Generate the user defined features with the scripting language to simplify the
process of creating scripts

4 Define the expert rules that work on user defined features with Knowledge Expert
Use the user defined features in Knowledge Advisor reactions
4 Develop the CAA functions based on the user defined variables

®

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

150



Knowledge Based Engineering

What is a User Defined Feature? (2/2)

w A UserFeature is a design feature made up of a group of other design features.
# You can edit it (set contained features, entries, previews ...)
# You can instantiate and customize it in the design of any part

# Instance of a UserFeature is a black box (users do not have any access to its
contents)

w The UserFeature tools are available in the Insert menu (Knowledge Templates) of the
following workbenches:

# Part Design &2
# Generative Sheetmetal Design g
# Generative Shape Design
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User Defined Features Benefits

¢ Simplification of designs and better evolutivity

# The complexity in terms of the number of features used in a
model is reduced

% The component generated as a UserFfeature is easier to
understand and modify (edit...)

4% Designers do not lose time in dealing much with the geometry

Inputz

Farameters I Preview I

Function

| Walue |

Support
First Point

Shell 1" Face 17

Faint. 3

¢ Insurance of best practices usage

% Rules embedded in the UserFeatures cannot be violated within -

a company

-

Intellectual Property Protection

% While exchanging a model using the UserFeatures, it is
impossible to understand what is inside for the receiver (even
if he can update it)

-

Object-oriented designs
# UserFeatures inherit from features standard behaviors

# UserFeatures are recognized by Knowledgeware as any other
V5 object

4% Behaviors can be added to a userfeature (thanks to reactions)

Copyright DASSAULT SYSTEMES
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Example of User Defined Feature (1/2)
The UserFeature that we are going to create and instantiate is made up
of...
...one sketch (lying on )
a face of an axis Eﬂn Sketeh.2
system)... Splitting

' surface
... one rib, based on Fnb 1
this sketch and guided Guideline
by a line inside an Eiﬂl Sketch.? of Rib
external body ...

@ Edge
- - Userfeature Definition N ﬂﬂ

. and one split of the R|b1 Definition | Inputs | Parameters I Documents | Icon | Outputs | Type |
body by a surface Hrie: [TrapezcidalRIbUF
t@z Skeich.2

Components
@ Edge #" TrapezoidalRibUF

i L0 )
Split1 Bk Sketch.2
# Rib.1

Inputs of components

'J-k‘n: TrapezoidalRiblF

v Split.1

Copyright DASSAULT SYSTEMES

@ oK I Qcancell

Copyright DASSAULT SYSTEMES 153



Knowledge Based Engineering

STUDENT GUIDE
- Student Notes:
Example of User Defined Feature (2/2)
w»  While instantiating the UserFeature, you will be able to
CUStomlze: Insert Object EHE
...The Inputs of the geometric Reference:| TrapezoidalRib _ﬂ
data... M ame:
‘ Inputs | Selected |
SketchSupport Az Syztemn. 1 Plane
RibGuideLine Extract.
lse identical name l Palametersl rents §1 Repeat
... The values
of Top-Length, -
Top-Height
and Rib-Angle
parameters...
) . . . @ Carcel | Preview |
w Instance of the userfeature will give out two geometric ==

outputs: the main result and the profile sketch of the rib

Parameters 21 # TrapezoidalRib.2 «—— main result
@ Ribangle 1 30ci=| =] RibAR
E Top-Lenath 4 IE ! ng €
4 ﬁ
g Top-Height Brarm E ‘TOP-LEI"IQ'H'I‘
g Create formulas ]
(2} . - .
a S 0K _@ Top-Height
8

—E SketchOfRib <« profile sketch of the rib
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Creating a User Defined Feature

You will learn how to group the existing features in a black box in order to reuse them in
another context.

Copyright DASSAULT SYSTEMES
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Process for UDF Creation

w User Defined Feature creation process includes several steps:

© ©

Selecting the
existing input
features

Copyright DASSAULT SYSTEMES

Naming the

geometry

& O & © O

Optional: Optional: Optional: Optional: Optional:
Selecting the Selecting and Selecting the Selecting the Creating a

meta inputs naming the icon and putputs new Type to
public creating the define the
parameters preview UDF

Userfeature Definition @g|

Definition | Inputs I Meta Inputs 1 Parameters ] Documents I Properties Outputs 1 Type

Mame: 1 Button

Internal comporients Inputs af components

o Button
& Jpad.1 [#, Sketch.1
_ >‘ Button
&) EdgefFillet.1 £ Plane .1

& shell.1

f_;;. Project.1

Change/lipdate Components I

@ oK I 'iCancell
o
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Creating a User Defined Feature (1/9)

Open the User Defined Feature Definition panel by clicking on the Create User @j ;
Feature icon in the Product Knowledge Templates workbench. : =

The following panel appears.
The Definition tab allows you to key in the name of the UserFeature and see the
features selected for its definition.

Type here the name of the UserFeature
33 CATPKT_LIDF

.7 xy plane

Userfeature De finition

hputs I Meta Inputs I Parameters ] Documents Froperties 1 Cutputs ] Type |

.2 ys plane

Mame: iButton Y

— % 7x plane Select the features to be S e

Inputs of components

. included in the UserFeature (the . . .
.(-L' Axis Systems oo that will be reproduced List of selected features 'I:-I:: :: ;nnpet::dc;c:jn:g(::r:::tt:
=-322 PartBody during the UserFeature
e - % Button the selected features.
> - =~ stantiation).
el -] Pad. 1 o
' Sketch, 1 5
' - & EdgeFillet. 1 2 button
KyCdgefilets g : e
shalll faliii

o )
-—@ Geometrical Set.1 - = Project.1

. rPlane.l

|
t@, Skelch.1

@ oK I ‘Cancell
b
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Creating a User Defined Feature (2/9)

The Inputs tab allows you to see and rename the required geometric
inputs for the instantiation of the userfeature.

Userfeature Definition (Edition Mode)

Definition Meta Inputs 1 Parameters ] Documents I Properties Outputs 1 Type |

Eﬂ Button_Profile (Sketch.1) T

Mame: |Base_Plane

LY
\ @ 0K l & Cancel l
While editing the inputs tab, required \
geometric inputs are shown in the PN
geometry. : Name field:

To rename an input,
select it, select the name
field and key in the new
name.

Copyright DASSAULT SYSTEMES
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Creating a User Defined Feature (3/9) Student Notes:

The Meta Inputs tab allows you to define the meta inputs and their association with
real inputs. It also allows you to optionally associate a Type with each meta input.

Userfeature Definition (Edition Mode)

The Add/Remove buttons enable you to add o _|

remove the meta inputs. A [rputsts |

1

Associated Inputs

Rols

The Name field enables you to enter the name

assigned to the meta input. \

N
The ... button enables you to associate a type [ ame: Trrofie )
to the meta input. > Force type selection: [fone (P
The Force meta inputs instantiation option ——P( Force meta inputs nstanciaton J 4
enables you to decide if you want the user to ST S

Base_Flane

select the instantiation mode. If checked, only
the Meta inputs instantiation mode will be
available in the Insert Object dialog box. If
unchecked, the user will be able to choose the
instantiation mode he wants to use i.e. the @ ok || & cancel |
Meta inputs instantiation mode or the Meta b
inputs normal instantiation mode.

The arrow buttons enable you to remove or
add the inputs from the list of inputs that
makes the meta input.

Copyright DASSAULT SYSTEMES
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Creating a User Defined Feature (4/9)

The Parameters tab allows you to see all the parameters participating in
the definition of the Userfeature and allows you to make them Published
for instantiation.

Published Published
status column name column

Userfeature Definition (Edition Mode)

Definition ] Inputs 1 Meta Inputs Documegits 1 Propertias ukpuks 1 Type |

Avalaible paramieters | Yalue Published Narme
Pad. 1iFirstLimityHeight 4mm Yes Height
Pad.1}SecondLimitiLength Omm
Pad. 11 ThickThin1 1rmnm
Pad. 14 ThickThinz Orrri
Pad, 11 Activity true
EdgeFillst, 1Y CstEdgeRibbon. LiRadius 1mm Yes Fadius
EdgeFillet, 1YActivity true
Shell. 14 Thickness 0.5mm Yes Thickness
Shell. 14 0utsideThickness Omm
R Shell. 1} &ctivity true
Check this button to make the Project. 1jctivity trus
selected parameter public. \
Marrie: | Radius imm
Type here an explicit name —d
for the published parameter. — | @ ok | & cancel |
L
®

~ -
Parameters have the same names as in the
formulas editor, if you want to recognize them easily,
rename them with knowledgeware common tools.

Copyright DASSAULT SYSTEMES
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Creating a User Defined Feature (5/9) Student Notes:

The Documents tab shows the complete path and role of design tables referenced
by an element included in the UserFeature.

This tab does not exhibit any document because only the design tables belonging to the selected
object are displayed. While instantiating or editing the UserFeature, you will be able to change the
document pointed by the internal design table.

Userfeature Definition

Definition ] Inputs 1 Meka Inpuks 1 Pararneters Propetties l Oukpuats 1 Type |

Docurnent I Role

Document:

@ oK o Cancel

Copyright DASSAULT SYSTEMES
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Creating a User Defined Feature (6/9)
The Properties tab allows you to modify the icon identifying the UserFeature in the
specification tree.
Icons Browser @
« / —~ & E| Asubsetof Click on ... to open the Icon dlJ
LCETD S icons is Browser. You will have the choice e Fage 1 of 135
; available from between all icons that are loaded in > o | 7]
kB b [ &2 the Icon your CATIA session. e e e
- EIEEIEE
Userfeature Definition % %‘E jﬂ? g
Definition ] Inputs I Metg Inputs I Parameters ] Documents Qutpuks 1 Type | i ﬂJﬂ&
= | 2|#|%
Ton choice ; ) o=y Q - ﬁ &
Preview o
Grab screen Ml‘
Femove previen
S5
Click on Grab screen button to capture an
image of the UserFeature that will be stored
Instantiation with its definition.
Mode | |Black Box -
g &
2 This preview will be useful while
2 referring to a UserFeature in a catalog...
5 | & Cancel i
162
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Creating a User Defined Feature (7/9)

The Instantiation Mode combo box list enables you to choose the view that will be
created at instantiation.

Userfeature Definition (Edition Mode)

Definition ] Inputs I Meta Inputs I Parameters J Documents Qutputs 1 Type |

Tcon -

Icon choice | o 3

Preview -

Grah screen |

Remove preview I

Instantiation

Mide : 1Black Box Protected w

WWhite Box
Black Box Protected

Black Box

—

@ O I "Cancell

» Select the White Box mode if you want the end-user to display the UserFeature internals.
» Select the Black Box mode if you want the end-user to be able to lock and unlock the UserFeature
instance.

» Select the Black Box Protected mode if you do not want the end-user to access the internals. This mode
is the standard User Defined Feature view.
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Creating a User Defined Feature (8/9)

The Outputs tab allows you to select geometric outputs other than the Main

result for instantiation.

B CA KT _UDH

— ...~ ¥¥ plane

rj—- Axis Systems

I- FartBody

r? Pad.1
‘= Project.1

By EdgoFillet.1

===l Geometrical Set.1
#- .~ Flane.1

Copyright DASSAULT SYSTEMES

& chelll Click on Add button...

Qutput's name : Projected_profile
- "I Add Remoye I Replﬁce l
. @ oK l & Cancel l

Y
t@-i’; ...and select in the tree the element of the

% Project.d ==/ UserFeature you want to recover with
instantiation

Userfeature Definition (Edition Mode)

Definition ] Inputs 1 Meta Inputs 1 Parameters ] Documents 1 Properties | COukputs I Type |

| Cutput name I Element ] Type ]
Main result Shell. 1 Part Design

Project, 1 shape Diesign

Key in a new output name after
output selection.

STUDENT GUIDE
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Creating a User Defined Feature (9/9)

The Type tab provides you a way to associate a Type with a UserFeature. This can
be used in search operations, expert checks, and to instantiate UDFs using
Knowledge Pattern Functions.

Userfeature Definition (Edition Mode)

Definition | Inputs | Meta Inputs | Parameters 1 Documents | Properkies 1 Cutputs

Template External Yiew
4 BLton
—* [ Profie
* [ Button_Profie
—* [ Base_Plane
P
— Height:
=
— Thickress

— Radiis
— [ projected_Frofie

i~ Template Tvpe Definition

Button

—Button_Profile : Feature
—Base_Plane : Feature
—Height : Length
—Thickness : Length
—Radius : Length

—Projected_Profile : Feature

Type generation

/

|SUpErType ! | MechanicalFeature

l Auka '

Typel (Standard Inputs) |Button

/

Genet ake

First click the Auto button to have the super type
automatically displayed by the application

Enter the name of the type that you want to
assign to the UserFeature (button in this
example) and click the Generate button.

N Type2 allows you to define a type for the meta

Typez (Meta Inputs) | e 1y
@ oK o Cancel input.
| 9 ok | @ caned]
(€<

Copyright DASSAULT SYSTEMES

= If you want to reuse the generated type in another CATIA session, save the
CATGScript file in the Directory indicated in the Reference Directory for Types field
(see Tools>Options>Parameters and Measure>Knowledge Environment tab).

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

165



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

Saving a User Defined Feature

You will learn how to store a User Defined Feature in a catalog document in order to
make it available for other users.

Copyright DASSAULT SYSTEMES
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Saving a User Defined Feature
You are to save the CATPart file containing the UserFeature, but you can also
reference all the userfeatures of the edited CATPart in a catalog by using one
of the UserFeature Tools.
Standard B
E " :
J - NeE@a iy E@ s
& £y [ 68
P R a—
o—%x
Catalog zave
Catalog name: IE:'xLIserFeatureEnurse'xSpIitteu:IFliI:usLlFF:::rEataIu:ug.u:ataiu:ug _J__S}f
Components catalog [ catalog)
document for direct access to instantiation: Open HE
() Create a new catalog Lok it |a | serFeatureCourse j gl
Iﬂ |Ipdate an existing catalog I
@ base.catalog
q ok 2 Ear‘u:el_l @SplittedHibsUFForEatang.catang
=
Catalog zave HE Las,
=
Catalog name: [E:UseFeatureCourseSplittedRibslIF catalng \
- EDI‘I‘IDDHEH'ZS u:atalu:ug [.u:atalu:ug] File name: ISpIittedHibsUF.catalog \/ Open
= document for direct access to instantiation: <:| Files of type: [ Components Cataloot” catala) = Fom—
8 ¥ Create a new catalog A il
2 i;:.:a.. [ Open as fead-only
3 (2 pdate an exzting catalog )
é ™ Show Preview
a @ oK' | @ Cancel |
167
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Instantiating a User Defined Feature

You will learn how to import an existing User Defined Feature from a catalog in your
document, and how to make it fit to the specifications of your design.

Copyright DASSAULT SYSTEMES
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Instantiating a User Defined Feature (1/3) Student Notes:

There are different ways to launch the instantiation of a UserFeature.

Eé__—g_, Instankiake From Document, .

Select the Instantiate From Document option in CATIA Insert menu.

A document browser appears to allow you to select the document containing the UDF to
instantiate.

@, Instantiate From Selection...

If the document containing the UDF is already opened in a session: @memdgﬂe'"p'ates
Select Instantiate From Selection option in CATIA Insert menu. -

Switch to the window of the document containing the UDF to instantiate and select the ‘_@ PartBady i

UDF in the tree. !

Templates In.. FE]

J 10 %u . Catalog Browser:E:\users\DS_EDUCATIONWST.... [? |[X)
Current: | 2 inpuks j
If the UDF is stored in a catalog: [ butten s X ;‘"‘;»D 2

Open the CATIA catalog browser. Open the catalog containing the UDF
to instantiate. Browse it in order to access the UDF component in the

g catalog. =

& Double-click on the UDF component to launch its instantiation. . [ ] .
(% 0 Filtet: H Table>>| i I
3 ¥ You can also use a VB macro to launch the instantiation. clase_|
g Refer the CATIA online documentation for more L=

8 information.
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Instantiating a User Defined Feature (2/3)

w UserFeature instantiation is made of several steps:
@ Selection of the geometric inputs
# Setting of the published parameters values

Select the inputs in the receiving part. You
can select them either from the graphic area

. Insert Object
or in the tree. '

Click the Use identical name button to have | o/o=ce: |Drafted Fib
the inputs automatically filled in. Use this Instantiation mode:] il 7
option only if the inputs of the receiving DSt [afer ~ |[Sketch
document have the same name than the K |
inputs of the UDF. i T Seictod
) ) Shell 1%F ace.10 Shell_Surface
If needed, click on the arrow in the vz plane wy plane
3D to invert it. Rib_CurvetEdge.1 Sketch 14Edge.2

Check the Repeat button
if you want to instantiate
the UDF several times.

@ 0K I & Cancel | F'review_l
(€L

' Be very careful to the orientation of the arrows while
selecting the geometric inputs. It may change drastically
the result of the instantiation.

Copyright DASSAULT SYSTEMES
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Instantiating a User Defined Feature (3/3) Student Notes:

Once all the geometric inputs are selected, the Parameters button allows you to
change the value of the published parameters.

Parameters

Inputs | Selecked ]
Bukton_Profile Extract.1
Plane.l

Height

Thickness

Parameters

Height 4mm

Thickniess 0.5mm
Radius | 0.5mm @

Create Formu@; I

Clase I

& cancel | Preview |

Click on Preview to check the result
and then on OK to validate the
creation of the UDF.

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 171



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

Debugging a UDF

The UDF Debug icon allows you to visualize what is inside the User Feature
instance. It allows you to switch between the expanded and the simplified
view mode of the UDF.

D e
Inskantiation

Mode ! IWIE If the instantiation mode of the UDF is White Box, you will visualize what
; Wihite: Box ' is inside the UserFeature instance at instantiation.

Black Box Protected |
Black Box ]

[ e
Inskantiskion

Made : mi If the instantiation mode of the UDF is Black Box, the UserFeature
5 i instance view will be simplified at instantiation.
[ Black Box Protected 1

Black Box
_ ;-@_] PC bullor.i

l’@ Pad.2
=-& PC_button.1 —f Craft.1
—ﬁ Radius=1mm - I—% EdgeFlllet.4
&P Button Radlus=8mm 4@ J-Mi Sketch.2

Simplified view. —§ Height=5mm . Expended view.

Black Box default. Radius:lmm White Box default.
—ﬁ Angle=5deg Button Radius=Smm

—EP Activity =true Height=5mm
30 Profile Angle=5deg
Activity=true
—; Profile

rInstantiation

Mode : IW The Black Box Protected mode ensures a locked view of the
: E UserFeatures, thus ensuring secure exchanges. In this mode, the UDF
E o cannot be extended using the UDF Debug button.

Black Box ""

Copyright DASSAULT SYSTEMES
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3
=-# JPad.15
== . Ve
Activity=true

How to debug a UDF (1/5)

The UDF Debug icon allows you to visualize what is inside the User Feature
instance. It allows you to switch between the expanded and the simplified view
mode of the UDF.

1
____________________________

3 ® Drafted Rib_WhiteBox.2|
e . If the instantiation mode of the UDF is White Box, you =

' {white Box | . . . L_-or Debug Only
— ' can visualize the contents of the UserFeature instance

: iihite Box @ Pad.14

! for debug purposes.

! Black Box i-m% Sketch.21

{J Drafro

Rib_Thickness=15mm

ftaFormula.1: PartBody\Drafted

ftaFormula.2: PartBody'\Drafted
<= o5

— Activity=true

E Instantiation

Mode : mi If the instantiation mode of the UDF is Black Box, using
: the ‘Udf Debug’ tool, you can expand and visualize the
Black Box Protects ]

contents of the UDF instance.
---------------------------- ' Drafied_Rib_BlackBox.6

Black Box k

g or Debug Only,

{7 Draft.10
Rib_Thickness=15mm
feaFormula.1: PartBody\Drafted_

Udf Debug f(c) Formula.2: PartBody'\Drafted_

— Activity=true

The Black Box Protected mode ensures a locked view of the
i UserFeatures, thus ensuring secure exchanges. In this mode, the UDF
cannot be extended using the UDF Debug tool.

STUDENT GUIDE
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How to debug a UDF (2/5) Student Notes:

CATIA data used: Drill_Housing_For_RIB_UDF.CATPart

".f}' CATIA data used: Drafted_Rib_UDF_Source.CATPart

@ Open the attached CATIA documents and save it to some location.

@ Open Drafted_Rib_UDF_Source.CATPart and note that there are three UDFs present in it.

[F9 KnowledgeTemplates

v Drafted NRib_BlackBox Mrotected
Drafted_Rib_WhiteBox
Drafted_Rib_BlackBox

@ Close this part and open ‘Drill_Housing_For_RIB_UDF.CATPart’.

This part contains three locations where you will
instantiate UDFs in the form of ‘Ribs’ using the
three different UDF templates from the
‘Drafted_Rib_UDF_Source.CATPart’ part.

[ Rib Locations ]

Copyright DASSAULT SYSTEMES
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How to debug a UDF (3/5) Student Notes:

Instantiate the ribs using the three different UDFs from ‘Drafted_Rib_UDF_Source.CATPart’.
Select the inputs as shown below.

Three UDFs ]

Inzert Object

Reference: Drafted_Rib_BlackBox j = {?Drill_Huusing
S Drafted Rib BlackBox Protected H -
|nstantiation modg: Dirafted FII:n wihiteR o I 7 xy plane -
Diestination: Drafted H'l:'_Bll;a':kB':'” — .-~ yZ plane
M arne: — ... zx plane
Inpiits | Selected | "‘PFlrFlmF!fF!I’F:
Lirniting_F ace Shell_Surface _.'<E-IH lati
Rib_Curve_Plane wy plane 3 B Relations
Rib_Curve Sketch. 14Edage. 2 T—E@} PartBody
P o " 0y :
Lze identical narme ] Farameters I Llacumefits ]I:l Repeat ==L Geometrical Set.1

Bk e Piafis &1 Shell_Surface

2Ly

& 0Ok I o Eancel] Preview |

Rib Curves for
the three UDFs

-
<9

= The inputs ‘Limiting_Face’ and ‘Rib_Curve_Plane’ are the same for all the three
cases. The only variable input in the three UDF instantiations is the ‘Rib_Curve’,
for which you have to select the three green lines in each individual case.
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How to debug a UDF (4/5)

@ Note the three different UDFs in the specification tree. e

Click on ‘Drafted_Rib_BlackBox_Protected.1’ in the
specification tree and click the ‘Udf debug’ tool.

, UK
qi"t_ﬁs Drafted Rib BlackBox Protected.i —
Information Ed |

IJdf Debug

@ Thig Uger Feature cannot dizplay itz intemals

&

Expand the ‘Drafted_Rib_WhiteBox.1 and note the
internals of the UDF.

These internals are used for

debugging purposes in case of |:>

any errors after instantiation.

Copyright DASSAULT SYSTEMES

Ll |

? rabtrd_Rih_BlarkBm<_Proteeterd.l

ﬁﬂulivily—lrut:
Drafted Rib WhiteBox.1|

t or Debug Only

e
ﬁ Aulivily—Lruge

=-§%° Drafted_Rib_BlackBox6

1
L &

@ Activity=true

You will receive this message because the
internals of the UDF are protected.

Drafted_Rib_WhiteBox. ||
or Debug Only,
=-9]Pad12
7. Sketch. 19
—{J Draft 7
BB Rib_Thickness=15mm
— fl;g Formula.1: PartBody'Drafted
- ftaFormula.2: PartBody'Drafted

—ﬁ Artivity=true
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How to debug a UDF (5/5)

e To view the details of the ‘Drafted_Rib_BlackBox.1’ UDF, select it from the
specification tree and click the ‘Udf Debug’ tool.

L < Duattec it BisckBox1 Dot E
ﬁ Awlivity-Lrue :> :> This function iz intended far viewing User Defined Feature intemals.
@ Mo zupport iz provided if you modify theze internals.

ey B

<}:I@|<j:|#§?g—

rﬁ? L or Debug Only
P Activity=true (Do Debug] 7] Pad.13 Details are visible on clicking

# 7 Sketoh.20 OK to the Warning.
€4 i
== You can hide the details by selecting @ Dlraft-g.
the UDF in the specification tree, and B Rib_Thickness= 1. 5mm
again clicking the ‘Udf Debug’ button. L {¢aFormula.i: PartBody'Drafted_Rib

L /¢ Formula.2: PartBody'\Drafted_Rib
—@ Activity=true
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UDF - Meta Inputs

In this lesson, you will learn how to define and use the ‘Meta Inputs’ feature of UDF.

Inzernt Object B3
Reference: I Docurnent Templa_te.1 j ==
[nstantiation mode:| M etalnputs nstantiation st
M arvie:

InpLits | Selected -
Pizton1 ]

i
4| | r

ftPDlnt4 Foint.20
rankshaftFointd ; Foint.z22

Bk A R gt 21

FshaftPoint1 : Point. 17

|Jze dentical namé F'aramete.@ Du:-c-.m.entilj Repeat '

E_

rarks

\

@ i | @ cancal | Preview |
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What are ‘Meta Inputs’

The Meta Inputs tab provides a facility to directly select a group of inputs simply by
selecting a component in the specification tree during UDF instantiation.

Documents | |nputs | heta [nputs | Published Farameters | Fropertiez |

Documents Template }

E ...................................... i Instantiation

! Add | Remove | Aszociated Inputs

i M arne | Inputs Hb | Fole il Insert Object

; Fodl 1 CrankshaftPaint] ' =

i | PBieta 2 CrankshaftPaint2 Reference: ID::u:ument Template. 1 LI ‘;j:}}

! < ] CrankzhaftPoint3 ) =

i CrankshaftPaintd E | rigtantiation mu:u:le:l M etalnputslnstantiation

; CrankshaftPaint5 E e [

! CrankzhaftPoints { -

T B B L L L EEEEEE LR : | Inputs | Selected -
] 1

4 | r

Q‘-‘w’ 2 & } Use izl ol vamd Parametedd Documentd ] Repeat
-EE.‘ Crankshall l £y Nistor '-”-:,:-.'

E'Puhllcatluns
L[| GrankshaftPaintd |
—|'JT CrankshallPuint)
L [#] CrankshaftPaintt
— | #]| CrankshaftPaintl >-|:> | Brksh
—|?— CrankshallPuint3
—@Crankshaftpuint.?J

@ ot | @ caneal |  Freview |
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How to define ‘Meta Inputs’ for UDF

Defining the ‘Meta Inputs’ involves creating a ‘Group of Inputs’ and associating a
number of individual inputs to this group.

Document Template Definition

Meta irpts D Click the Meta Inputs Tab

Documents l Inputs

1 Add I Femowve | Azzociated Inputz
Hg Click the ‘Add’ button I Fiole
R oty T > Crank.zhaftPoint
Fizton1 2 Crank.zhaftPoints
Crankshaft 3 | CrankshaftPaint3
Piztomn: 2
Fod2 1

T !Erankshaft

ICEType a new nhame for the Meta Input ]

[] Farce meta inputs instanciation ? | é} |
Remaining Inputs

Crank.zhaftPointd

Force type zelecti

CrankzhaftPoints
CrankzhaftPoints

3
\rSelect the available inputs and
L associate them to a group.

@ ok | @ cancel|

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 180



Knowledge Based Engineering

Example of Meta Inputs

For example, the geometry shown below (image on the left) consists of a wireframe
mechanism of a two-cylinder engine. A document template of this product can be created and
instantiated in an assembly of a two-cylinder engine (image on the right).

Knnwirdge | emplates
I_ﬁ] Cocument Template.1
=-Applications
I-'MF!l':hFlniRmﬁ

#%‘ Mechanism.1, DOM=0
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How to select ‘Meta Inputs’ during UDF Instantiation

To be able to select the Meta Inputs during UDF instantiation, you have to select the
‘Instantiation Mode’ as ‘Metalnputsinstantiation’ and select the relevant components

in the specification tree.

Inzert Object E3 E
Reference: @ FEngine
Instartiation rmd i—@ Jacket {Jacket1)

Name: I @pistun {piston.1}
Inpuits Selected - S
B — By/Rod (Rode.1]

-|C bxNew_Crankshaft (New_Cr.1)

< | 5’ @3 New_Crankshatt

[dzedentical r.amé i-"ararr.ete:‘é ] ':-'“-.Jrr;entilj Repeat

=-Fublications

—@Crankshaﬂpnintﬂ
L[ #| CrankshattPninta
—@CrunkshuﬂPuinlﬁ
—@Crankshaﬂpuinﬂ
—GrankshaftPnintS
—@ CrankshaftPoint?

N T

rankshaftPointE - Point. 22
Fainta - Point. 19

BRER R Tgint 2T

FehaftPoint1 . Point, 17

@] Swia] Eev == After selecting the relevant components, the
- i Lotz published elements with the same names get selected.
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How to select ‘Meta Inputs’ during UDF Instantiation

G‘Pj Diocurments | Inputs |Meta|nputs| Publizhed Parameters | Froperties |
T—@Jackat {Jacket.1) ; Add | Elamms | Associated Inputs i
@pistun {piston1) i M ame | Irputs Mb | Fole :
#/Rod (Fode. 1) ~ Raodl 1 Crank zhaftPoint] '
Names need not Pizton1 2 CrarkzhaftPoint2 i
=% Mow_Crankshaft (Ncw_Cr.1<:E Py e— => [:.g,r-,l::_;g;}-..afr_ : ErankshaftF'D!ntE E
@ New Crankshatt J : Pizton: 2 ErankshaftF'u:u!nM |
- i Rod2 1 CrarkzhaftPointh '
=-Fublications \ ' CrankshaftPoints |
| P CrankshaftPoint4
L[] CrankshaltPointd

—@ CrankshallPuinlf >
L[] CrankshaftPoint1 <:I[ Names should be the same ]
| ] CrankshaftPoint3
—@ CrankshaftPpint2

J

(€
It is not necessary that the names of the ‘Meta Inputs’ should match with the names of the components
in the specification tree. However, it is necessary that the names of the published elements in the
components should match with the names of the ‘Associated Inputs’ of the ‘Meta Inputs’ in the definition
dialog box.
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Creating and Using Part and Assembly Templates

[1You will become familiar with the use of advanced replication tools called Part and
Assembly Templates.

= Presentation of Document Templates
&= Creating a Document Template

= Saving a Document Template

&= Instantiating a Document Template
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Presentation of Document Templates

You will learn about the benefits of Document Templates and their differences with
respect to PowerCopies and User Defined Features.

Copyright DASSAULT SYSTEMES
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Document Templates vs PowerCopies (1/2) Student Notes:

w Part and Assembly Templates are an extension of the PowerCopy capability at
the level of the assembly.

" Assembly template

- Extract and reuse the genefic
assembly and the associated
documents

“Part template

- Extract and reuse the generic
part and the associated
documents

| PowerCopy

= Extract and reuse a set of
‘. geometric features and
“knowledge

Copyright DASSAULT SYSTEMES
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Document Templates vs PowerCopies (2/2)

» Those templates are similar to PowerCopies and not to UserFeatures: they do not
produce a single object when instantiated.

A
Assembly template
TO COME —
Template
Complexity Part template
PowerCopy UserFeature
(set of features (set of features

inside a Part) inside a Part)

Rapid Black box object

apid co

P Py (user simplification, IP
Protection, type recognition)
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What is a Part Template?

w A Part created in CATIA may contain user parameters and geometry data. It is not a
contextual part. The user can create a part template that references that part. This
template is a feature that is created in the CATPart document itself (very similar to the
PowerCopy definition) and stored in a catalog. Several part templates may be defined in
the same CATPart document.

» To create a Part Template, the user:

# Selects parameters and geometry data that will be considered as the template
inputs (he can assign a role and a comment to each input).

4 Publishes some internal parameters (hame and comment). The part number is
automatically published.

@ Gives a name, comment, URL, and icon to this template.

# Once the template is created, the user stores it in a catalog and uses it in another
context. In product structure context, the part is inserted as a component of the current
product.
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What is an Assembly Template?

w A user creates an Assembly interactively. Then, he wants to create an Assembly Template
that references the root product of this assembly.

w To create an assembly template, the user:

# Selects parameters and geometry data that will be considered as the template inputs
(he can assign a name to each input).

4 Publishes some internal parameters (hame and comment).
4 Chooses if:
= The part numbers of replicated components are automatically published

= For each part or each sub-assembly this sub-component will be replicated at
instantiation, or if only a reference to this sub-component will be created (a
standard component)

= He wants to select external documents (Drawings / Analysis) that references
elements of the product structure. Those elements will be replicated at
instantiation

4 Assigns a name, comment, URL and icon to this template.

w Once this template is created, the user stores it in a catalog and uses it in another
context.

w The template definition is a feature located in the CATProduct document itself. Several
assembly templates may be defined in the same CATProduct document.
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Creating a Document Template

You will learn how to store documents in a Template Feature in order to reuse them later
in another context.

Document Template Definition

| Inputs 1 Meta Inputs 1 Published Parameters ] Properties 1

E. . VWCATPET Rod solution\Rod CATPart Tew Document

Switch between Mew Document and Same Document ]

External documents

Mame
Add. ..
@ oK l ‘Cancell
s

Copyright DASSAULT SYSTEMES
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Document Templates Creation Process

= The Document Template definition can be accessed in the Insert menu
(Document Template Creation) of these workbenches:

# Part Design &

4 Generative Shape Design 5

#® Assembly Design &P

4 Product Structure E
Seghe Regrz the Deﬁgjghe Meta Selgt?he Def§e>the Properties of
Documents Inputs Inputs Public the document template

contained in the

Templates \

Parameters (preview and icon)

Document Ten plate Definition l'i“g]

1 Inputs 1 Meta Inpuks 1 Published Parameters Properties

Acti

Switch betweaen New Document and Same Dacument |

External documents
Marme

Add. ..

Copyright DASSAULT SYSTEMES
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Creating Document Templates (1/4)

The Documents tab shows the complete path and action of the files referenced in
the template.

Be active at the level of the document you want to create when launching the s
Document Template creation. F}-‘.‘ﬁ

gﬁ’ducu Document Template Definition
2y AXIS (Partl 1
( ] 4 Inputs 1 Meta Inputs Fublished Parameters ] Properties
Rod (Part2.1)
.-{'glﬁ m i Tew Document

— < X¥ plane

—.... ¥Z plane

— i 7x DIEII"IE Switch between Mew Document and Same Documeil

--';\E Relatlons External documents

Mame
T‘i? Knowledge Templates ]
Rod
$- palBodr =) pe
#-5.%. External References
e @ oK & Cancel

#-.2 Geometrical Set 1 _.1 2 x| e
=
& Created Document Templates are stored Switch between the Instanciated mode
r under the Knowledge Templates node (the document has no links with the
3 original component) and the Referenced
3 Insert External documents to the mode (links maintained with the original
g Template (CATDrawing for instance) file)
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Creating Document Templates (2/4) Student Notes:

The Inputs tab enables you to define the reference elements (making up the
template) by selecting them in the geometry or in the specification tree.

If you have selected a document designed in

While editing the Inputs tab, context, the Inputs will be automatically selected

5 | Productl required geometric inputs

. are shown in the geometry
By Axis (Part1.1) -
Pl Rod (Part2.1)
|J—\_| d Documnents || Inputs IPuinshed Parameters I Tcon I
)
s -0 WETI=R Path Role: Type

b RodiExternal ReferencesiCurve. 1 Circular Edgel Aukomatic
Xy Dlam Curve 2 Rod\External ReferdgoesiCurve, 2 Circular Edgez Aukomatic
—... YZ plarne
—.... 23 plane

riﬁ F.elations
=7 KnowledgzTemplates

Rod
i
| EEaﬂBDﬂJ{ q | =
=-%-% [xternal References Rele : [Gircular Edget,
E{U Curve.l

@ oK I & Cancel l
£ Curve.2 \ .
#-22 Geometrical Set.1 Z D

For manual inputs, selection is done by
clicking on the features in the tree

The Role field enables you to select one of the
items displayed in the window and rename it

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 193



Knowledge Based Engineering

Creating Document Templates (3/4)

The Published Parameters tab enables you to define which of the parameter
values used in the template you will be able to modify when instantiating it.

Document Template Definition 2 x| zlxl| The parameters
Docurments | Inipuks q Published Parameters PIcon I Filter On Rod have the Sa-me
Filter Mame |"‘ name than in
Parameters | Value | Marme | . .
ErelRadie g Filter Type : |Renamed parameter b formula editor, if

“Length” 450mm | Parametersto ublish Published pararneters you want to
et st | _— recognize them
Name : | easily, rename
I & Cancel I .
them with the

Patt Murnbetrs

Parameters Yalue knowledgeware
" Rod\Part Mumber™
Lo tools.
) 2
= [ trcremental Impart. .. i
The Edit List... button enables you to Filter O Flad
access the list of parameters, and to select i gl
those that you want to publlSh Filter Type ; |Renamed parameters j

= Double click on a parameter to edit it
2 Auko madify part numbers with suffix |

Formuls i

Length

Edit name or value of the current parameter

i H : ndRadius I'T"'“—E
The Auto modify part numbers with suffix ks 65
check box, if checked, automatically modifies

A . A New Paramater of bype IReaI - | with |Single Yalue - #dd Farmula
the part numbers at instantiation if the part =] vt ~ ddforms |
numbers already exist. Delete Farameter | Delete Formula |

@ oK l @F\pplyl ﬂCanceII
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Creating Document Templates (4/4)

The Properties tab enables you to modify the icon identifying the template in the
specifications tree. A subset of icons is available while clicking the Icon choice
button. .

[ ey

Document Template Definition

Documents ] Inpuikts 1 Mefa Inpuks 1 Published Parameters ‘
o || You can consult ECPE Auiag! i
S— ﬂ <P the list of all M4 MM e
: available icons =
Prewer T—— with the browser ([ (] S i
Remwdpreview 3D % % % @l 3
S EA R[22 e
B> [ |4 >
H[>-[o|=]F]d |
AREERER
= | T ¥ L e
I‘Cancell -
|
The Grab screen button enables you to capture an image of the template
to be stored along with its definition

> The Grab screen makes a grab of CATIA Window to put it as the preview

=~ preview will be useful while referencing of the Document Template: you can prepare the CATIA window for the
a document template in a catalog. grab (remove dialog box, compass and tree, and make the correct zoom)
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Saving a Document Template

You will learn how to store a Document Template in a catalog in order to share it with
other users or to reuse it later in another context.
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Saving Document Templates in a Catalog (1/2)
Save the file containing the Document Template.
From the Stal’t menu select the Fle Edit Yew Insert Tools Analvee  Window  Help
|nfrastructure->Cata|og Editor Infrastructure . E Product Structure
command. The Catalog Editor opens. AR > i terl Lrary
. Shape 3 mgﬂm W4, 43,2
© pnalysis & Sirmolation |ﬁ'ﬂ Catalog Editar
- . RI=E
DOUbIe-C!le- Chapter'1 and CIlCIf the Start  File:  Edit  Miew Insert  Tools  Window  Help
Add Family icon to create a family. . =;
: am e
Indicate the name of the family in the cy — P
Name field, Rod in this scenario, and I catalogl .catalog pory Fiers =] ﬁl 7
click OK. The Rod family is added & Chapter 1 ! nasult [é
below Chapter.1 in the tree. == Reference | Keywords | Previei I Generative Data |
| Namel @
o . %
i : Rtldl e
Type: .E Skandard j A
I il = [ Copy Kewwords . g
%: - @ oK I & Cancel I
% —n o _‘,\:
g =L ::': 5 M Ej %ﬂ @ W\-—] I:E? J -ﬁ’? ’ %‘D‘: EEl’ Q" @ ?_‘_éﬂnl_
g Creates a component Farily c:add Family |R0d 5'
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Saving Document Templates in a Catalog (2/2) Student Notes:

Double-click Rod in the tree and click the Add Component icon. The Description Definition
dialog box appears. Click the Select external feature button and click the Document

Template in the file to select it. The template is added to the Description Definition window.
Click OK.

? *art_Template

Shaft (Input) [S]CATIA ¥5 - [catalogl.catalon] ml (=1
EJ et Fle  Edit View Insert  Jools  Window  Help =18] x|
r$ Rod (ROd].]l 3 Seatch "
H E Filker: | j Hl &l
S—w Rod - 5 Result —
i Xy |J|E,II'IE 2X . = Reference | kKeywords | Presiew | ._Generat"ive'Data I %
S | Namel =Y i |
.t ¥ £ Dlare i
@.
— ok plae i
| g . '
External Parameters Hame: [ T | (&l
B Reference Keywword values | Preview I
.2 i )
| ¢® Relations Type:  [<Ursets | -
L [.“,i"j"il(nnwledge lemplatas Fle e R | Bz
e
<
% m Select external featurs | <.
¥ f Select document in session I .| 8
T—é} DartBndy ﬁdd Compo_lr
= g
External Reterences .- t@
- : 2 o | Sl ||
i - i =
¥ Open_body.2 J4l —_ @
2
= - "o a3 .
NsEsLma0n R HO B4 HEo Zoa)
Creates a Component cifdd Component | =]

Copyright DASSAULT SYSTEMES
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Instantiating a Document Template

You will learn how to import a Document Template in a new context and how to adapt it
to this context.
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Instantiating Document Templates from a Catalog (1/4)

Click the Catalog icon and select the
catalog you have created.

@‘\&3

/

Catalog Browser:C:\dev" Exo PKT' Rod.catalog’ ﬂ 5'

Current:l Chapter.1 é} jl__gl g@lfl
Y 4]

@J Rod -« 2x

Catalog Browser:C:\dev" Exo PKT' Rod.catalog’ ﬂ 5'

3|&[%|
- |

Current; Rod . j

e a

o, Docurnent Template. 1 . 2x \'\ »

Ll

Filter: | ﬁl Tableis |

Tame ﬂ
1 Rod Filter: | ﬁl Tablez> |
I Marne I
1 Document Template. 1

Close l

—

Close l

Double-click the Keypad family and the
Document Template.1 template
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Instantiating Document Templates from a Catalog (2/4)

Select in the geometry the inputs of the
Document Template.

Insert Dbject 2 x|
Reference: |Document Template.1 :I
Format Specifications _ﬂ
Marne:

Inpits Selected

Circular Edgez

Use identical name I Fararmeters I Docuients I|:| Repeat

/

Using identical names
allows the automatic
selection of the geometric
inputs that have the same
name as those used for the
creation of the PowerCopy

@ ok I = Cann:ell Preview I
-

When selected, the
geometric inputs
are shown in the

geometry i o Boggez

If you want to insert the
document template
several times, check the
repeat option

STUDENT GUIDE
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Instantiating Document Templates from a Catalog (3/4)

Click on Parameters to set values of parameters that have
been published at the creation of the Document Template.

Insert Dbject i

FEREECH Document Template,

Format Specifications

Marne:
Inputs | Selected |
Circular Edgel Edge 2| x|

Circular Edge2 Curve, 2

Use identical name l Parameters I DIHCUERES ID Repeat

“Length” I 450mm E

Create formulas ]
A=

@ oK
- / -

" EndRadius’ I M E
Set values

=

(P
>
Click OK

If you want, you can create
on the fly formulas with
parameters having the
same names

@ Ok I L) Cancell Prewvigw I
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Instantiating Document Templates from a Catalog (4/4)

Click OK to the ‘Insert Object’ dialog box to instantiate the template.

%

3 partl (Partl 1)

-—@ Rodl (Rod1 1)
=5 Rod1

-7 xy plane

e £ plane

.o 2% plane
_ External Parameters
*_;E Relations

— Y Knowledge | amplates
g?} Parttody

r@ External References
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Managing Standard Components

You will learn how to deal with standard components in Document Templates.
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Introduction

# An assembly template is usually made of a mix of specific components and standard
components. In the example below, the female rod ends are standard parts, whereas
the conecting bar and the pins are specific for each connecting rod:

Rod ends: standard
parts

\
/

©0 ©
@ 5 (©

e
F

1 (©)

w -
Product template instances

Product Template Reference | Rod ends family

w Expected behavior after template instantiation: no new documents are generated for the rod
ends. The Rod ends family documents are used inside the template instances.

w CATIA V5 R18 knowledge language enhancements allow to reach this behavior.
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Methodology Overview

Create generic standard parts %
7 7y plane s 4
For each standard -l parameters
part create a generic ' %ERelations
CATPart document = B DesignTable.1
containing a Design | & Configuration=1
Table i & gheet
i- PartBody

Create Reactions inside the product

Use Managelnstance
function inside Reactions to
choose the right standard
component to include.

&=

Copyright DASSAULT SYSTEMES

Create a standard parts catalog

Create a standard parts _
family catalog (resolved 30 y
components) reusing thé\a/ @
previous generic ‘

CATParts

Create an ARM catalog

Create an ARM catalog
referencing the standard
parts catalog or directly
standard components

Create the document template

Create the document template,
add other documents
(drawings, FE Analysis), and
save it in a catalog

______
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Knowledge Environment Settings

> Fill the “Architect Resources Creation Path”, it corresponds to the folder that contains other
subfolders, among them: “knowledgeResourcesCatalogs” which contains the ARM catalogs

(see next screen)

Options

Language

4 Load extended language libraries

gl packages

|15

Reference Directory For Types

a‘T'I' knowledge ] Scale I i Knowledge Enviranment port Generation lParamt »
L pEreral

nowledae Environment
Architect Resources Creation Path
E:jusersisitiySiKnowledge Resources

7%

Copyright DASSAULT SYSTEMES
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& [:\users'sitW5\Knowledge\Resources

: File Edit Wiew Faworites  Tools  Help

-I !
> ﬁ' 7 Search = Folders

- I Et\userssitivsiknowledgeiResources

| knowledgeTypesCustom
| knowledgeTypesDs
(= warkbench
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About ARM Catalogs

w Application Resource Management (ARM) .catalog files establish a link between the logical
name of a resource and the physical resource referenced through the catalog. The objective of
the catalogs is to answer this simple question: "give me the object named XXX".

# ARM uses the “logical” referencing mechanism: the resource is referenced from the application
by using the “logical name” instead of using its full path.

w The logical name is then used as the keyword in the ARM catalog.

w The catalog is the standard CATIA catalog created in the Catalog Editor. It must be based on a
fixed structure containing the following keywords:

w Name: corresponds to the name of the resource i.e the one created by default by the
catalog application

# Logical Name: corresponds to the logical name of the resource. It represents the resource
identifier. The value must be unique since it will be used by ARM to find the corresponding
resource in the catalog

w Type: corresponds to the type of resource that you want to reach
w Usage: corresponds to a comment indicating what this resource is used for

< Type and Usage keyword
values can be kept unset
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Creating an ARM Catalog (1/3) Student Notes:

Create the Keywords

Create a new CatalogDocument
(File>New).

Click the Add Family icon to add a family
@ to your catalog. Click OK in the

Component Family Definition dialog box.

Double-click the family in the tree.

Click the Add Keyword icon or select |
Insert > Add Keyword... from the main %ﬁ
menu to display the Keyword Definition L :
dialog box.

heyword Definifion

Logical Name

@ Specify a name for the new keyword,

%&Name: ]Logical Name ' Visibiliby:
Tvpe 1String LJ
Use the drop-down list to select the Default Value [Standard Companents Unset |
keyword Type, String. This list provides [ with discrete st of values
all knowledge types, i.e. Integer, String
’ ’ ’ =) & Cancel
Boolean, Angle, and so on. ‘ 2 x| dcved
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Creating an ARM Catalog (2/3)

Create the Keywords

Repeat steps 3 & 4 to create the new
keyword Type

Use the drop-down list to select the
keyword Type, String

Repeat steps 3 & 4 to create the new
keyword, Usage

Use the drop-down list to select the
keyword Type, String

Keyword Definition

Tame: e
W %& ]TVF'E = Visibility
PR e z
""" Default Yalue [noar Unset I
[ with discrete list of values
. oK I W Cancel I
— Keyword Definition

______

%&Name: ] Usage

Type ]String

Default Yalue [|noar

] wiith discrete list of walues

- oK I ﬂCancelI

%] CATIA V5 - [Rod_ARM.catalog]
VB Start  ENOVIANWSWPM  SmarTeam File  Edit

o

il Fod_AR.catslog
==& Chapter,1
L T Fomporwert a2

Miew

Insert  Tools  Mindow  Help

Search
[Filker: |

Result

Reference:”

}

Mame | Logical Mame | Type | Usage
| P =

'Presvigw ] Generative Data
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Creating an ARM Catalog (3/3) Student Notes:

Add a standard parts family catalog

In the Catalog Editor, click the Add
Component icon (). The Description
Definition dialog box opens.

Description Definition

Click the Select document button.

Marne: 1ComponentFamily.2.2

Reference | Keyword values Preview

C_hange* the Files of type field to AII Refer to the Knowledge pe: I]<Llnset>
Files(*.*) and select the .catalog file TR [ e (o [T Ie name: | <Unset>

ini H <= Select document >
containing the standard parts_ fal_mly. how to create a part family = T ::l
Ignore the error message which is —
displayed cataloQ' Select document in session |

Click the Keyword values tab.
Click the Logical Name line and enter
the desired logical name, click OK when 9O ok | & cancel|

done.

n Start  EMOVIAWSYPM SmarTeam Fle Edt  Yiew Insert  Tools  Window  Help

You can keep the default value Unset for
Type and Usage keywords.

Search
[Filter: ]

L 3 Result

Save the catalog in the
\xxx\knowledgeResourcesCatalogs directory
to be taken into account by the Application
Resources Management system.

® 06 OO O

| Mame J Logical Marme ] Tvpe ] UsageJ
i1 aphericalRodEnds  Std_Components
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Choosing the Right Standard Component (1/5)

w The Knowledgeware language provides the Managelnstance and the Removelnstance functions to
address three major cases:

& Case 1: need to switch between different standard components
& Case 2: need to switch on/off a standard component
@ Case 3: need to search for the right element inside a standard parts family

w Syntax

4 Product->Managelnstance(arm : String, chapterName : String, query : String, instanceName :
String): Product

# ARM: Application Resource Management string. It is composed of two parts separated by
“|”: <catalogName=>|<value of the keyword “Logical Name” of the catalog description>.
The catalog description has to reference either a CATPArt document or a CATProduct
document (case 1& 2) or a catalog document (case 3).

@ Chaptername: This argument is only used in case 2. In this case the ARM resource is a
catalog document, and if the chapter name is specified, the system looks for the catalog
chapter of this name.

# Query: This argument is only used in case 2. in this case, the query is used to retrieve the
part family elements that fit this query, either in a specific chapter i.e. the chapterName
argument is filled, or in the whole catalog.

@ InstanceName: The Managelnstance method either creates or replaces a product instance.

This argument is used to retrieve the existing instance, if any. It is also used to rename the
created instance.

# Product->Removelnstance(instanceName : String
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Choosing the Right Standard Component (2/5) Student Notes:

Case 1 example: Switching standard motors inside a conveyor

Let Prod (Product)

if (Motor=="0.5HP") I this case, the second and
Prod = Conveyor>Managelnstance(“ARM|Motor0.5HP","","",“Motor") the third a,rguments are
if (Motor=="1HP”)

useless

Prod = C9nveyor->Managelnstance(“ARMLMotor1 HP","","",“Mo\tor")

[ / \

Assembly that contains Logical name for component Name of the instance

the standard component corresponding to a logical resource in is used to determine whether
an ARM (Application Resources we are in the insertion or the
Management) file referencing the replace mode
standard components

Edit Parameter

[Matar [1Hp |

1HP |

Automatic motor switch

Use Publications inside standard
components to keep the assembly
constraints, and the external
references connected after the
replace operation.
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Choosing the Right Standard Component (3/5)

Case 2 example: Switching on/off a package stop in a conveyor

let optionproduct(Product)

if Package Stop’ =="Yes"
{set optionproduct= Master\Conveyor.1 ->Managelnstance("ConveyorR18|Stop","", "","PackageStop")
Constraints\Coincidence.77\Coincidence.77\Activity =true
Constraints\Coincidence.78\Coincidence.78\Activity =true
Constraints\Coincidence.79\Coincidence.79\Activity =true}

if 'Package Stop” =="No" 2 - - -
{Constraints\Coincidence.77\Coincidence.77\Activity =false Do not forget to aCtI\_Iatell_nactlvate
Constraints\Coincidence.78\Coincidence.78\Activity =false the assembly constraints linked to
Constraints\Coincidence.79\Coincidence.79\Activity =false the standard component.

Master\Conveyor.1 ->Removelnstance("PackageStop“)}

 PLSHER (PUSHER.1)
7By Separation_Stop (PackageStop)

tgwsmn PLUSHEA. 1)

| Extoral Paramnctors

= raramerars [ ] (2)
ﬁl‘-’l@de—ﬂubmaﬁc

ﬁ ‘LoadLerngth” -S0Cmm

5 St T bands per wreter
o L =15Z.4mm

e T

mes Parameters [L..] {2)
i'-"h.‘i.— Automatic
'I.rmal Length ™ = S00nim \
'W(-.i{jlt ton hearudbe pror prsher ';‘I.l:q\

[=] 2" 52 A
‘ “Package Stop” =Yes

Package stop option: Yes/No
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Choosing the Right Standard Component (4/5)

Case 3 example: Choosing the right standard rod ends inside a connecting rod assembly

let newinstance (Product)

let instancenamel (String) _ _
let instancename2 (String) ; o th log: h Logical name for the catalog corresponding to the
‘ tring) | Query to perform in the catalog: searc logical resource in an ARM (Application Resources
let query(String) for rod ends with a diameter (D) equal to Management) file, referencing a catalog
— instancenamel="Rod.1" End Rod Diameter parameter value

instancename2="Rod.2"
query="x.D=="+ToString(* Rod Skeleton\End Rod Diameter* )

Name of the chapter

in the catalog
newinstance= ‘ Connecting Rod" ->ManageInstance("Rod_ARM)|Std_Components","SphericalEndRods",query,instancenamel)
newinstance="Connecting Rod* ->Managelnstance("Rod_ARM]|Std_Components","SphericalEndRods",query,instancename2)

@ —r
T@Rod Skeleton (Skeleton.1)
‘. Bar (Connecting Bar.1)

BylRod_16mm (Rod.1)
B
| ZdRod pin (Rod pin.1)
T‘@Rod pin (Rod pin.2)
Pa"ameters

Rod ends: standard parts to be
automatically replaced

S

Add the knowledge instructions
inside a Reaction, which reacts to a
skeleton’s parameter value change,
End Rod Diameter parameter in this
case. This parameter is computed

=-2mRe
> dlpeplace std Rod End

from the selected geometry at the
template instantiation step.
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Choosing the Right Standard Component (5/5)

Case 3 example: Product structure result after document template instantiation

; i—t@c«-.wmgnodz(mmgkodu)
‘ T—Qm Skeleton? (Skeleton.1)
#-fnlconnecting Bar? (Connecting Bar 1)

PrulRod pin1 (Rod pin 1)
f"ﬂaod pinl (Rod pin.2)

FwRod pin2 (Rod pin.1)
#-BpdRad pin? (Rod pin 7)

Automatic choice of
standard rod ends

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

216



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

Knowledge Pattern

In this skillet, you will learn the mechanism of ‘Knowledge Pattern’ and its applications. You will
also learn how to create and instantiate ‘Knowledge Pattern’.

ﬁ(nowledge Patterrﬁ
1

fBE FPoints_And Holes
Fa #-5 Paints_List
. o #-7 Holes_List

- LuckedObjectsj

?__ﬂHnleEatalng.catalng i
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Where do we use ‘Knowledge Pattern’? Student Notes:

Knowledge Pattern is primarily used for the following purposes:

# To create a sequence of geometric elements resulting from certain user defined instructions.

# Knowledge Pattern must be used in place of the Knowledge Advisor Loop functionality
which is now obsolete.
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Example of Knowledge Pattern

In this example, you can notice how the ‘Knowledge Pattern’ is used to create
sequence of geometric elements one after the other.

1
Planes at specified

angles to the input plane.

0
From a single plane and surface

1

as inputs, the Knowledge pattern
has created:

2
Curves resulting from the

intersection of the input surface and
planes (created in step number 1).

3
And finally points on the curves.
(created in step number 2)
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The Mechanism of Knowledge Pattern (1/2)
&J KnowledgePatternSource.CATPart Code Instructions in source part

~E .
T ﬁEF:htm"S Contains the instantiation code On Center_Curve, create five

=-gis HolesKnowledgePattern |:> based on the names of the equidistant points and at every

';;%5 Points List geometric elements of the such point, instan.tiate a hole
*_@ jLpj source CATParit. from the catalog file.

# % | nekedOhjents
n—:;:: Fuwer Cupy

‘Q} HalesPattern_Powercopy -Q Center_Curve

The mechanism of Knowledge Pattern involves geometry creation / instantiation by writing
code of instructions, using the ‘Knowledge Pattern Feature’.

However, if this Knowledge Pattern’ is to be reused, as the names of the geometrical elements
in the CATPart could be different for different CATParts, the same code of instructions may not
work for other CATParts.

Destination Part
' For this CATPart, the code On|DestinationCurve,|create five
<:| should be based on the name equidistant points and at every

‘DestinationCurve’. such point, instantiate a hole from
the catalog file.
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The Mechanism of Knowledge Pattern (2/2)

Code in destination part

~

On [DestinationCurve,}:reate
five equidistant points and
at every such point,
instantiate a hole from the
catalog file.

<=
@

After selecting the corresponding
inputs, the Knowledge Pattern gets
created in the Destination Part, and
contains code modified in context

END RESULT

o KnowledgePat+ernSource.CATPart of the selected inputs.

TR NE SR I'""""'""""""""": J

Inputs Selected + Destination Part
3

4 Pararnelers
1]

E | Ll_l i F"E Relations
= HolesFattern_Powercopy @ : :@ Tﬂ

PR
Use identical nalPzrametiDocumel ] Repeat *-i= s HolesKnowledgePattern
-Q Center_Curve '

= ;
=-sm Relations

HolesknowledgePattern

c-it PowerCopy Center_Curve_Origin_Point

PowerCopy Provides an interface
to select the corresponding
geometric inputs of the destination
CATPart.

——>> 'L DestinationCurve |

Hence, to reuse the Knowledge Pattern, PowerCopy provides an interface to select the

corresponding geometric inputs for the creation of Knowledge Pattern code in the ‘Destination
Part’.
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General Process - Knowledge Pattern — UDF Instantiation

Following is the General Process followed for creating Knowledge Pattern that
involves “Instantiation of a UDF”.

1

Create the UDF(s) which Generate CATGScript file(s) of
you want to use in your the UDF(s) by using the ‘Type’
Knowledge Pattern. tab of the UDF definition.

2
C[)Export the UDF(s) to a Catalog. ]

4 3
Save the catalog file and store it in Create the required keywords in the UDF(s),
the KnowledgeResourcesCatalogs which will be used to write the code in the
folder. Knowledge Pattern for instantiating the UDF(s).

5
Create the Knowledge Pattern in

your Source-CATPart and create the
required ‘Lists’ for it.

7
6 In the code field. write the If required, create a ‘PowerCopy’ in your Source-
instantiation coc’ie for CATPart to provide interface for selecting inputs in
Knowledge Pattern. context of the destination Part.

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 222



Knowledge Based Engineering

General Process - Knowledge Pattern — Datum Creation

Following is the general process followed for creating the Knowledge Pattern
that involves creation of ‘Datums’.

1

Create a new Knowledge
Pattern feature using the
Knowledge Pattern Tool.

2
Create the required lists for the
Knowledge Pattern.

Write the code in the code field of the
Knowledge Pattern and click OK on the
Knowledge Pattern Creation Panel.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

223



Knowledge Based Engineering

STUDENT GUIDE

Student Notes:

How to Create Knowledge Pattern (1/9)

Before creating a Knowledge Pattern, you can set the folder for “Architect Resources Creation
Path’ folder.

This setting can be accessed in Tools > Options > General > Parameters and Measures >
Knowledge Environment tab.

E Knowledge Environment
Architect Resources Creation Path

Cii\Knowledge _Env| e | E

After doing this setting, the files which are created by Knowledge Pattern functionalities fall in
this folder.

Otherwise, the files are created in the installation folder of CATIA V5.
(...\intel_a\resources\Knowledge)

(CO)
@ Note that you will have to restart CATIA for this setting to take effect.
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How to Create Knowledge Pattern (2/9)

E CATIA Data Used: Hole UDF.CATPart
@ Open Hole_UDF.CATPart and save it to some location.

.....

F Shell 1

#- 7] Cad1

(€5
<~ Notice Pad.1. In this example, you will instantiate Pad.1 into a destination
body and use the ‘Remove’ Boolean operation to create a hole.

@ Double-click the UDF — ‘Hole_UDF’ and notice the inputs of the UDF in the ‘Inputs’ tab.

‘9 KnowledgeTemplates

* Center Point {Ppint.1
+-5 Hole_UDF - { )

> Hule_UDF
@ Support_Face (Shell. 1"Face 3)
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How to Create Knowledge Pattern (3/9)

Uszerfeature Definition

Document&l Propertiesl Ditputs (

‘Type’ tab of the UDF definition. Click the ‘Auto’

@ Generate the CATGScript file of the UDF using the

— Template Estemal View

[ Support_Face Click the ‘Generate’ button of the ‘Type1’ (Standard

Inputs) field.

— Type generation

SuperType : [MechanicalFeature

" Address 3 Ciknowledge_Erw

Typel [Standard Inputs] [Hole IDF
Typed [Meta Inputs)

5 |Hole_UDF.CATGSCripE

@ 0K

Information

4‘) The .CATGE5cript file has been generated in directory Ciknowledae. EnviknowledoeTvpesCustom

A CATGScript file will be created in the folder which is specified in the Knowledge Environment > Architect
Resource Creation Path.
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How to Create Knowledge Pattern (4/9) Student Notes:

@ Export the Hole_UDF to a catalog file and create the required keywords in the catalog file.

Create a new Catalog Document and add a new family to the default Chapter.1.

1@ CatalogDocument1.catalog

|:{>.,

ﬁ CatalogDocument1.catalog
=4Ch apter. 1

Chapter. 1

] ComponentFamily. 2

Add Family

Activate the component family and add the Hole_UDF feature as a component in this catalog file.

CatalogDocument1.catalog

= Chapter.1
=

Dezchption Definition == S

= — I arne; |Eu:umpu:unentFamiI_l,l.2.'I
_Om po nent FE!.r'r'|I|'-:.-'. 7 P .
- i Reference | K.epword values | Presiewm I

Tupe: <lhzets
File name:{zUnget:

Select document I ITF KnuwdedueTemplales
— Select external feature }

Add Componen

Select document in session |

@ Diameter=amm

@ ok | @ cancel

Click ‘Add Component’ Click ‘Select external feature’ Select the UDF Hole_UDF from
Hole_UDF.CATPart and click OK

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 227



Knowledge Based Engineering

STUDENT GUIDE
How to Create Knowledge Pattern (5/9) Student Notes:

@ Click the ‘Add Keyword’ tool, specify the name, type, and
default value as shown, and click OK.

Keyword Dehnmition | 2]
%&Name: |Lngica| Marne S Visibility
S . Type Sitritn >
Add Kewwaord l J _I

Detault Valuelee I_Ingetl

[ itk discrete list of values

@ 0K I ﬂEanceII

(CO)
' The keyword name and its value is used as an identifier to write the
instantiation code in the Knowledge Pattern Feature.

Save this Catalog Document by the name ‘HoleCatalog.Catalog’ and copy it to the
‘KnowledgeResourcesCatalog’ folder of the “Architect Resource Creation Path”— Folder.

! Address IC5) Criknowledge_EreiknowledgeResourcesCatalogs

i Mame - :
! &l|HoleCatalag, catalag
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CATIA Data Used: KnowledgePatternSource.CATPart

Templates Creation T... B3

@ Open the KnowledgePatternSource.CATPart, and create a

‘Knowledge Pattern Feature’ by clicking the ‘Knowledge J F'
Pattern Tool’ of the Product Knowledge Template % ﬁl 511 :
workbench. -

| Creates a knowledge Pattern feature)

Knowledge Pattern Editor : Knowledge Pattern. 1 EE
R’|=1|2| 7

r""l':":IEII‘--'1E'|r1uE'|| execution j [ Relative referencing  [] Optimize memony [no unda] = Show stop panel
Execute now I 2 Stop ewecution at first eror | On delete: IKeep generated objects j

0 Knowledge Pattern Listz

iEl

E wecution

/6.\ O ptions

‘Relationz\F.nowledge Pattern. 14Points List™ : 0 element]s
‘Relationz\Fnowledge Pattern. 1List. 2" : 0 element{z]

Mame : |HD|ES_Li3t | & !.-’-'-.dd I Remove I Paste in editar I

I
@ In the dialog box, select the ‘Manual Execution’ mode.

Add the lists named ‘Points_List’ and ‘Holes_List’ for the Knowledge Pattern by clicking the ‘Add’ button.

(CQ)
@ To add the lists, click the ‘Add’ button, type the name of the list, and again click the ‘Add’ button.

After creating the required lists, click OK on the ‘Knowledge Pattern Editor’ dialog box,
and rename the ‘Knowledge Pattern Feature’ to “HolesKnowledgePattern”.
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How to Create Knowledge Pattern (7/9)
Data Used: HolesKnowledgePattern_Code.txt
Double-click the ‘Knowledge Pattern’ feature in the specification tree, copy the code from the attached
text file and paste it in the ‘Code Field’ of the ‘Knowledge Pattern Feature’ dialog box. Click OK on the
dialog box.
_ Hu|EgKngwledgePatte[n_[:nde_h;t = Nntepad !E i—_--- -------------------- I
File Edit Format Help : [ [= i
let R (p':'i.nt:' ﬂ i —Execution_ Optiohs E
:E: gfartcll:'ng (:Eﬂgt.hi E MClCIEIManuaI execution 'l [ Relative referencing [ Dplimi:i
|§t Ud? (HDD|:3n LE%DFT j E MI 3 Stop execution at first errar || On delete: IKeep gererated obiects:
let n (integeﬁ E — Knowledge Pattert Lists :
1 Relationz‘\Holesk novledgeP attern' Points_Lizt : 0 element(s] i
=1 E Relations'\Holesk nowledgePatterniHales_List : 0 elemant(s) E
E Mame 3| Add I Femoye I E'aste it editon I E
I=lengthi” Geometrical Set. 1WCircle.1™) !
Spacing=l{{Holes_Mumber ) |
Relations\HolesknowledgePatterniPoints_List. Addlitemi” Geometrical ( - . I
Set 1\0rigin_Point™,1) tlcwe Field
=l| Copy-Paste
KnowledgePatternSource.CATPart
|—% Center_Points (@3)'
o 85 Geometical Setd This code is written in context of the geometric inputs
= — of the source part. In the above code, instructions are
2 i written to create equidistant points on the curve
r £ Circled ‘Circle.1’, and to create a hole at every such point. If you
3 . :Extremumn.1 run this feature, you will get the result as shown in the
< ] .
% &* Origin_Paoint adjoining image.
R %< Surface.1
o
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How to Create Knowledge Pattern (8/9) Student Notes:

@ Create a PowerCopy feature using this ‘Knowledge Pattern’ feature as shown.

Go to the Part Desigh workbench, from the menu, select ‘Insert > Knowledge Templates >
PowerCopy.
Select the Knowledge Pattern feature in the specification tree.

L B Powercopy Definition EHE
.‘?E _

£ f [Drefinition | Inputs Farameters ['ocuments Froperties
‘%5 Puints_List | I I I

) i Mame: !HolesF’attern_F'owercopy
‘@,\ Holes_List

Selected components Inputs of components
#-: LockedObjects

O Circle.1
HolesPattern_Powerco |
% Holes

HolesKnowledgePattern
@ Center_Paoints

1 & Cancel I

From the ‘Inputs of components’ list, click ‘Center_Points’ and ‘Holes_Numbers’ to include them
in the ‘Selected Components’ list.

<~ Creation of PowerCopy is not mandatory. However, if this knowledge pattern is to be reused,
PowerCopy provides a convenient interface to select inputs in context of the destination part.
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How to Create Knowledge Pattern (9/9)
@ Go to the ‘Inputs’ and ‘Parameters’ tab and make the changes as specified
below.
In the ‘Inputs’ tab, rename the inputs as shown.
Go to the Parameters Tab and publish the ‘Holes_Number’ parameter and click OK.
i Powercopy Deﬁnit@ Powercopy Definition ki B3
d J
Defintion | Inputs | Parameters | Documents | Properies | Defirition | Inputs | Parameters I Documents | Properties |
Axalable parameters I W I Pia... | I ame
2 RelationshHolesk nowledgePatter.. 0
O Center_Curve (Gircle.1) Paints_ListListSize 3
=i : aicis 2 Holes LizthLiztSize ]
Center_CurvB_Orlgln_Pumt I:Orlglﬂ_PDInt:I F "Relations'HolesknowledgePatter... 0
f‘:ijl 3 4 ‘RelatiohzhHolesk.nowledgePatter... 0
} Holes_Destination_Body {Body.2) T :
4| | H
Nan.m: ISuppDrt Facd 4 Published Mame: lHu:uIes_NumI:uerI |-=
@ 0k | @ Cancel | @ Ok I g Eancell
g - -
" Rename the PowerCopy feature to ‘HolesPattern_Powercopy’ % PowerCopy
% Qe; HolesPattern PowerCopy
) Your ‘KnowledgePatternSource.CATPart is ready. Save this part to some location.
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Knowledge Pattern — Script Explanations (1/2)

The following code will explain the method of writing the code for creation of Datums and
instantiation of UDF.
let | [length)

let i [integer]
et | [integer]

[ Variables’ Declaration ]

let p [point]

let Spacing [length]

let StartPaoint [point]

let udf (Hole_UIDF]=——— [ Use of UDF type defined
lst 1 [integer] in the CATGScript file

i=1

|=length[ Geometrical Set.14Circle.1™ ]
Spacing=l/[Holesz_Mumber |

Fointz_List Addltem|" Geometrical Set.150rngin_Paoint™, 1]

=2 - - -
For i while i <=Hales_Murnber -1 4>[ Loop creations with humber of instances to generate ]
d :
—_—
zet p = Create0rbodifyD atum("Paoint” Center_Points Paints_List ]
p=pointoncurve] Geometrical Set15Circle.1” [ Geometrical Set. 1% rnigin_Point” JSpacing, True] |
p.Mame = "Center_Paint." + TaSting(i] b—[ Code for generating Datums ]
p.Show=True
i
) i+ ;[ Creation of Datum Point ]
n=1

Far nowhile n<=Paintz_List -»Size(]

udt=Create0rbd odity T emplate["HoleCatalogHale' Body. 2 Holes_List, n)
udf. Center_Point = Paints_List ->Getltem(n)
udf, Support_Face="Geometrcal Set.1hSurface 1"

Code for UDF —

E ndtd adify T emplate(udf] Template instantiation
udf.Mame="Hale.'+T aString(n) using the ARM catalog
h=t+1
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The following code explains the syntax of UDF instantiation and
specification of the inputs for the UDF.

d | Instantiati f UDF f th
udf=Create0rtodifuT emplate] 'HoleCatalogHale' Body. 2 Holes_List, n]—b[ :;:8;3:33 :atalog f:lc;m €
udf.Center_Point = Points_List -:Getltemn(n)
udf. Suppaort_Face="Geometrical Set. 1\5urface. 1’

E ndkd u:u:lif_l,lT_empIate[uu:lf] 5 Specification of the
udf. Mame="Haole."+TaSking(n) inputs for the UDF

hi=r+1
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How to Reuse Knowledge Pattern (1/3)

CATIA Data Used: Hole UDF.CATPart, HoleCatalog.Catalog,
— KnowledgePatternSource_Ready.CATPart

Other Files Used: Hole_UDF.CATGScript

w» Prerequisites for reusing Knowledge Pattern involving UDF instantiation.

For reusing a Knowledge Pattern, you should have created the knowledge pattern, its Power
Copy, UDF part and respective catalogs. However, these inputs have been kept ready for you.

Following are the prerequisites to reuse the Knowledge Pattern for the example used in this case.

@ Copy the Hole_UDF.CATPart file to your “c:\temp” directory.

@ Copy the HoleCatalog.Catalog file to the “\knowledgeResourcesCatalogs” folder of the

Knowledge Environment — ‘Architect Resources Creation Path’ (which is specified in the User
Settings)

@ Open the HoleCatalog.Catalog file and verify that it points to the Hole_UDF feature of
Hole_UDF.CATPart that you have stored at “c:\temp”

@ Copy the Hole_UDF.CATGScript file to the “\knowledgeTypesCustom” folder of
Knowledge Environment — ‘Architect Resources Creation Path’ (which is specified in the
User Settings)

@ In this example, you will be instantiating the knowledge pattern from the source CATPart —
KnowledgePatternSource_Ready.CATPart. Save this part to some location and close it.
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How to Reuse Knowledge Pattern (2/3)

CATIA Data Used: Bend_Pipe.CATPart

Open the Bend_Pipe.CATPart and from the menu, select — Insert > Instantiate from Document and
select the file “KnowledgePatternSource_Ready.CATPart”.

File Selecion @

Look in: I 5 Data_How_To Instantiate KP E

5l Bend_Pipe2 CATPart
451 Hole_LIDF.CATPart

+- Point.3
g

§ Remove.1 |
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How to Reuse Knowledge Pattern (3/3) uaeniotes
Knowledge Pattern will be created in the specification tree. Click on the Knowledge Pattern in
the specification tree, and from the contextual menu select ‘Execute and upgrade’.
-'-iE Relations Center graph
| +
Definitiar...
Erecute
Execute and uparade
Reaorder...
@ Update the part using the menu Edit > Update and notice the three points and holes that are
instantiated.
| |
s & s -
2 : You can increase the number of Lol :
2 .parameters :'::)Ies by inct:rea;ir}g th:l valll)le of - Parameters
g = rameter mber’. = =
5 | loles_Number=3 © paramefer Toles_Numbe Holes_Number=10
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Additional Information — Knowledge Pattern (1/3) StudentHotes:

¢ Knowledge pattern supports the instantiation / creation of the following objects:
# User Features

# Datums (Planes, Points, Lines, Circles, Curves, Surfaces, and Volumes)

¢« Lifecycle of the objects instantiated by Knowledge Pattern:

# The Lifecycle of the objects instantiated by Knowledge Pattern is controlled through the
contents of the ‘Lists’ that are created in the Knowledge Pattern Feature.

' Parameters
Holes Mumber=35

'FE Relations
r@E HolesKknowledgeP attern

== ["oints_List

&1 istsizr=n
‘T%E Hules_List
ListSize=5

# LockedOhjects

=145 Budy.4 | v
Hole.1 =-i=% Center Points
{ﬁ:‘ Hole2 s Center Point.1
#-31 Hole 3 & Genter_Point.2
#{5’}' Hole .4 5" Genter_Point3
#-8 Hole 5 st Genter_Pnint.4
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Additional Information — Knowledge Pattern (2/3)

¢ Execution Mode for Knowledge Pattern:

§§ i = : *_!:-\"'-%) Fuints_List -howledgeF attern object Definition. . :
L) = ) == . 1
Execution ( ©: Holes List B I
#5 LockedCbjects Execute and upgrade :

tod IManuaI execLtion |

1

Execute now | =l ! Manual execution Beorder...

Automnatic execution [befare root update]]
y )

4 In the ‘Manual execution’ mode, you have to execute the Knowledge Pattern every time you
make changes in the code or any parameters related to the Knowledge Pattern.

4 In the ‘Automatic execution’ mode, the Knowledge Pattern automatically gets executed when
you click OK on the ‘Knowledge Pattern Editor’ dialog box.
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Additional Information — Knowledge Pattern (3/3)

Knowledge Pattern assures associativity of the instantiated objects.
© The instantiated objects are associative with respect to:

# The inputs defining the Knowledge Pattern
# The number of instances

4 The generated datums

4 Parameter values of the instances
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To Sum Up

In this lesson, you have learned:

The concept of ‘Knowledge Pattern’

Its applications

Methods to create and reuse ‘Knowledge Pattern’
Guidelines to write the code of ‘Knowledge Pattern’

f € € €
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Student Notes:
Summary

In this course you have learned the following topics:

Creating User Parameters, Formulae, Lists, Rules, Checks and Reactions.

Creating and Managing Design Tables.

Using Knowledgeware Advisor Tools like ‘Knowledge Inspector’, ‘Set of Equations’, ‘Laws’.
Creating and re-using PowerCopies and User Defined Features.

Creating and re-using Part and Assembly Templates.

Using advanced replication and instantiation tools like Knowledge Pattern.

€@ € € € € €
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