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About this course

Objectives of the course

Upon completion of this course you will be able to:

- Create and reuse Power Copies and User Defined Features.

- Create and reuse advanced instantiation features like Knowledge Pattern.
- Create Part and Assembly Templates and reuse them in a new context.

Targeted audience
CATIA V5 users

Prerequisites

Students attending this course should have knowlegde of CATIA V5
Fundamentals and Knowledgeware Basics.
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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.
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What are Templates? (1/2)

@ A template is a user-defined reusable component which automates engineering tasks.
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.

CATIA V5 will automatically determine which inputs will be necessary to re-create these
elements while instantiating the template (template inputs).

i

i

&

Interactive design

of the model Generalization

Multiple Instantiation
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What are Templates? (2/2)

@ Users can create three types of templates:
% User Feature/PowerCopy: 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)
can be reused inside products.

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

Y

Assembly Template: A whole assembly and its associated documents can be
reused inside products.

= Once instantiated, the assembly is duplicated and the embedded parts can be
independent or as a reference to the original one.
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Example of Templates

ASSEMBLY TEMPLATE

¢ Whole assembly duplication mechanism with
associated documents

Parts in Instance (copy) or Reference mode

ay

PART TEMPLATE
=  Part duplication mechanism
4  Part number generation (New from)

w  Associated documents can be part of the template !
definition (drawing, analysis) :

POWERCOPY / UDF

= Set of features including knowledge
features

Input selection
Published parameters valuation
Icon, Grab screen

L 4 il

i i

Center Hole
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Accessing the Workbench

Access from:
1- The Start menu.
2- The Workbench Icon.

Welcome to CATIA ¥5 HE E

—
Part Design nowledge Advisar

Hoe Template E

[ bo ot show this dialog at skartup Close I

4 E’ Erowledge &dvisor
E Knowledge Espert

Sketcher

"?7' Praduct Engineering O ptirmizer
a; Praduct knowledge Template a

@ Froduct Function Ophinization
ﬁ‘g Froduct Functional D efinition

Knowledge Expert Product ¥

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

Copyright DASSAULT SYSTEMES
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This is a series of Job aids to present the WorkBench during the introduction lesson.
This series is made of five Jobaids:

Accessing WorkBench

Exploring The User Interface

Checking User Settings

Seeing Terminology

Understanding the general process.

If you think that some are not necessary for the product you present, just remove them.
1/ Modify the following example

2/ Keep the ‘Job Aids’ icon on the top and the default title for each job aids

2/ No other recommendations besides the general ones
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User Interface

[*] CATIA V5 - [CATPKT_0200_start.CATProduct] [E] %]
Edit  Wiew Insert  Tools  Window  Help =l 4
]
Create a Generative Script *
i | Create a PowerCopy
| Create a User Feature
Create a Document Template
EB| createa Knowledge Pattern *
Save in Catalog
%5 Instantiate from Selection
E@ Instantiate from Document
@' Open Catalog
@] Debug an UDF
8
] m— - — — i
5 % = q @ D & 5 SRS @ @v' 'WQ? f(") i m%-_ Dtiig ‘?arrm_
% Select an object or & command | ‘

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

Instructor Notes:
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User Settings (1/4)

Display General Settings:

In Tools> Options> General> Parameters and Measure, in the ‘Knowledge’ Tab,
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.

e T e oo
3 if Cptions Knowledge | Units | Knowledge Environment | Report Generation ]}
1=k General Parameter Tree View i
i ]

W] Display AJ" With value

W FOPMlNE —

B Parameter names
Devices and Yirtual Reslit JD SR ) @

Copyright DASSAULT SYSTEMES
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This is a series of Job aids to present the WorkBench during the introduction lesson.
This series is made of five Jobaids:

Accessing WorkBench

Exploring The User Interface

Checking User Settings

Seeing Terminology

Understanding the general process.

If you think that some are not necessary for the product you present, just remove them.
1/ Modify the following example

2/ Keep the ‘Job Aids’ icon on the top and the default title for each job aids

3/ No other recommendations besides the general ones
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User Settings (2/4)

Language Settings:
In Tools> Options> General> Parameters and Measure in the ‘Knowledge
Environment’ tab:

1) Check this option to have access to more language libraries. Which means 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.

%

: . .
[F oPen Knowkedos | units || Knowlsdge Environment ) Report Generaton |
(o= General Language i

] Display 3 Load extended language libraries
2

B Compatibilty

% Devices and Virtual Realt

i
i

'

i

i

i

'

i

i

'

'

; dlysisE @

i w-.InFrastructura @_' i . ..: FBiachate

i

! i sFramePackar v
= Mechanical Design = = = =
i

'

i

'

i

'

i

i

'

i

i

i

:

4 Al packages

T Shape ‘|

b= Analysis & Simulation

i [ AECPlant
' Machining
b—' Digital Mackup a—t
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User Settings (3/4)

Part Infrastructure Settings:

option if you need:

In Tools> Options> Infrastructure> Part Infrastructure, check the corresponding

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.

Copyright DASSAULT SYSTEMES

B 3

P peli General | Display | Part Document

i i
=B General Display In Specification Tree

i

i ,-.InFrastructure 3 Externial References !
' =

1| | product Structure ] Constraints

! Paramet

! —EMateriaI Library flLHEdILEE ]
! i 4 Relations ]
| |-l catalog Editar — ]
i —ﬂ 2 Bodies undet operations ]
i Phato Studic !
{ 2 Expand sketch-baszed Feature nodes at creation |
| 8 Real Time Rendering

H Display In Geomstry Area !
i (] Orly the current operated solid

3 (] Dl current body ]

Instructor Notes:
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User Settings (4/4)

Product Structure Settings:

In Tools> Options> Infrastructure> Product Structure, 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.

G sty

¢t Options Product Structure | Produck Yisualization | Reconciliation = :

1 it W

- General Specification Tree Order ; WP-I

i =

3 Infrastructure | Specification Tree Mode Name | Activated | Up ] i

: Products Nadz Dowr : #-9yGlass_Bulb (Glass_Bulb.1)
! Representations B ! = g L
. o L IMaterial es Activate ;

3 &8 Material Library Parametors o T

; [l catalog Editor Relations fes -

! Conskraints Yes 1

: g Phota Studio Fublications ‘

i Others,.,. :

: Real Time Rendering Applications Yes

Copyright DASSAULT SYSTEMES
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Creating and Using PowerCopies

PowerCopy Presentation
Creating a PowerCopy
Saving a PowerCopy
Instantiating a PowerCopy
KeyWay Recap Exercise
To Sum Up

0hooo

o
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used.

[%]Drafted_Rib_Power_Copy.CATPart ]

PowerCopy definition

Copyright DASSAULT SYSTEMES

PowerCopy Presentation

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

Insert Object 3 L

Reference: |DraFte.d_Ri|:

Instantiation 'mode:lt_‘me step instantiation

Destination: [afer: - |[Drafte

Marnie: |
Inputs | Selected :I
Limiting_Face Shell_surface .—-l
Rib_Curve_Plane xy plane LI
4] |

Use identical narm;l Parametersl E-ocun'.ents] d Repeat

I_raib-_-.". Lirve Plane
Rif Curie

4,

@ ok | @ cencel | preview |

T ting_Face

PowerCopy instantiation

Instructor 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.

During instantiation, you can customize it and insert it in the design of any part.

o @

ir-m;,,/ xy plane

I—J #x plane
L=

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

+ Partdesign &
¢ GSD &
+ SheetMetal Design &2

Copyright DASSAULT SYSTEMES
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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 1N 21x]

Deefinition | Inputs | Parameters I Documents I Properties I

<=7 Rib_Curve_Flang vz plane)
@ Rib_Curve (Rib_Curve\Edge. 1)

Harne: [Limiting_Face

= & oK I ﬂCance}I

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)

2l
Reference: |DraFte.d_Ri|3 LI | ) A L. . ,

o - _ During the instantiation of the ‘PowerCopy’, the user has
Instantiation mods:| = step stantiion =l | to select the inputs with respect to the destination part.
Destination: lAFter: |loraft.s
Marme: |

Inputs | Selected :I
Limiting_Face Shell_Surface —d
Rib_Curve_Plane v plang |
1] |

Use identical rral"nﬂ Paraﬁ'neterg [‘-Dcumerutsl":l Repeat

_Rib_Curve._ Flane
[ pia_Curve

;._' ". Y
iA_!. g _Face

(@ oK I>¢ Cancell Presviem I
-

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’.

Application of ‘Draft’ to the extruded faces.

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
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Creating a PowerCopy

You will learn how to create a PowerCopy.

@ Partl

I—; ;'z plane

a2 (Shell 1yace, 10)

T + m Relations
a5l

I Lé} Drafted_Rib

Powercopy Definition _ e 2l x|

Definition | Inputs | Parameters I Documents | Properties |

27 Rib_Curve Flane {yz plane)
@ Rib_Curve (Rib_CurveiEdge. 1)

Marne: [Limifng_Face

@ oK I ‘Cance\l

Copyright DASSAULT SYSTEMES
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Process for PowerCopy Creation

Creation of PowerCopy consists of the following steps:

0 1 2 3 4
Making the Part ready Setting Identifying and Publishing etting Icon and
for the creation of the Definition naming inputs Parameters preview Properties
PowerCopy
Part1
2 xy plane
jz E:Z:Z Pawercopy Definition B |
*— Parameters " \
*—;ERemtionS | Inputs | Parameters Documents Properties
PowerC
éﬁzfg;ikib Mame: |Drafted Rib-
..(;;‘} PartBod Selected components Inputs of components
Pad.1
#-.7, Sketch.d :
@ shels EI:)lran’ted_F{lb
@ Rib_Curve Pad.5
T pad.5 @ Shel 1Y Face, 10
e Ej Lk £27 WE plan % Crafted_Rib
SEE v B Part1{Rib_Thickness _ -
ﬁ{) oo d @ Rib_Curve'Edge. 1
ff:a Formula.5

Copyright DASSAULT SYSTEMES
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How to Create a PowerCopy (1/5)

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

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

Powercopy Definition i
Definition | Inputs | Para:

Tame: I Drafted_Ribi ‘

L. _Selected romoonents.
@From the specification tree, select the features that will make your ‘PowerCopy’.

Powercopy Definition y ﬂi‘

Definition Inputs | Parameters | Documents | Properties |

Type the name of the PowerCopy in the ‘Definition |
Tab’ of the ‘PowerCopy Definition’ dialog box. ;

Mame: |Erafted_Rib

Selected components Inputs of components
Drafted_Rib @ Shell. 1\Face, 10
Fad.5 L2 NE plane>% Drafted_Rib I:
Draft.3 @ Rib_CurveiEdge. 1

@ oK l ﬂCancell

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.
Inputs | Parameters | Documenks | Froperties |
Mame: |P0werC0py
Selected compaonents Inputs of camponents
5 . fﬁl Shell. 1\Face, 10
ST
@ P add all autharized inpuks |YZ plan % FowierCopry
TERIB_CUrve e dge. L [ S 2]
-— Definition | Inputs I Parameters I Docurments | Properties |
Marme: |P0werC0py
_._ == Selected components Inputs of components
PowerCopy
#Ipad.1
7Y plane—@h PowerCopy
@ shel 1
#Ipad.5
@,Rit(_a‘rve o~
(2]
§ @ Ok I o Cancel I
2 -
5
2
32 “=* Note that this tip is not used in this scenario. However, it can be used to select all the features and to later
< 3 ‘ LY H
= move the features from the ‘Selected Components’ field to ‘Inputs of Components’ field.
8

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

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.

In our case there are three inputs:

A. The edge (Edge.1) from ‘Rib_Sketch’ - > Using this sketch, the PowerCopy
creates the ‘Rectangular Sketch’.

B. The YZ plane on which the ‘Rib_Curve’ has been created. e
C. The shell face (Face.10) up to which the ‘Pad.5’ was extruded. .

Rectangular_Sketch :
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 ! _'?Ill New Name:

Drefinition Inputs | Farameters | Documents | Properties |

Limiting_Face

Rib_Curve_Plane
Rib_Curve

& Limiting_Face (Shell 1\Face.10)

Reordering the inputs is sometimes
required for displaying the inputs in a

g @ @ specific order in the PowerCopy
5 W ‘ﬁ‘ | ‘!; | instantiation dialog box.
% @ oK & Cancel
- 9 o | Sl
Instructor Notes:
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To publish the parameters,

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.

Check the ‘Published’
option

If necessary, rename the

=" [ Published Mame: |Draft_Angle

Select Parameters tab Brefinitior—{ ot ‘\J'Parameters I)Documents | Properties |
Avalaible parameters I Salue | Pub..., | Mame | :I
PartBodyiPad. SiRectangular ... Cstat...
PartBodyiPad, Shackivicy true
Select the B ——— | P =1 B0\ Cir 2 le: 0.5deg  Yes FartliP...
parameter PartBody’Draft, 3i4nale2 Sdeg
PartBody!\Draft, 3\DraftFitked... 0. imm
PartBady|Craft, 3 bckivity krue J
©), '

[o5deg

@ oK I JCanceII

®

parameter

Copyright DASSAULT SYSTEMES
@

—

Note that it will be easier for you to recognize the parameters if you
have already renamed them with the knowledgeware tools. [ f(x) ]

Instructor Notes:
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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 B 1 ird [E3 Select any icon from the available list
Definition I Inputs | Parameters | Documnents I gd i
Icon sy Page 1 ufm

‘il %
Icon chaice | % @ i
2|

Preview i

Grab screen k=t
— &% -
Remove preview ;% g

o oo ) A

> =<

@ 0K I < Cancel I
—

Prepare the CATPart window for the
screen grab

@ Click ‘Grab screen’ to make a screen
grab, and click OK to validate

(€S
== To prepare the screen grab, you can remove the tree and compass from

Tthe window and get the correct zoom and orientation.

Copyright DASSAULT SYSTEMES
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Saving a PowerCopy

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

Catalog Browser:v:\R 171,03 KNOWLEDGEWARE) 2l x|

Current:l Finputs j g
% Drafted_Rib j |
1| |L|_YJ

Filker: [ ﬁ | | L atrch I

I Mame | Input 1 l Input 2 I Input 3 I
1 Drafted Rib  Limiting_Face  Rib_Curve Plane Rib_Curve

Clase I

Copyright DASSAULT SYSTEMES
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Saving a PowerCopy

to instantiate the PowerCopy.

=

Copyright DASSAULT SYSTEMES

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

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 L4 @ Power Copy...
% Instantiate From Document. .. @ UserFeature. ..
@ Instantiate From Selection. .. Fﬁﬁ Document Template. ..

we in Catalog.. .

Instructor Notes:
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OJOOXOJO,

Catalog save

2|x|

atalog name: |no catalog defined,

Compornents catalog {.catalog)
doCLrmeRE-Fe estaccess ko instantiation,

() Update an existing catalag

(el

|Use browse to define catalog ...

o Cancel I

@ V\Saveast}lpe: I Components Catalog(* catalog)

Copyright DASSAULT SYSTEMES

&3] Drafted_Rib_Catalog. catalog

How to Save a PowerCopy in a Catalog

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.

Savein: |3 Mew_Catalogs ) !

T .

= "

File: name:

Coraited_Rib_Catalod >

=TI

- hiel
| e

Instructor Notes:
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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 Object
Reference: |DraFted_Ri|:

Instantiation 'mode:lt_‘me step instantiation

Destination: |F\Fte|': = ||Craftis

Marnie: |
Inputs I Selected :I
Limiting_Face Shell_Surface -
Rib_ Curve Plane xy plane LI
4] |

Use identical narm;l ParameterqE-Dculf.en!s] d Repeat

e Plane

@ ok | @ cencel | preview |

PowerCopy instantiation

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

The first step of PowerCopy instantiation is accessing the PowerCopy.
You can access it: .
a) From the CATPart file containing it. &(

a3
b) F talog having it f =e! 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. @Drin_HoLsinQ_For__mB_|n§tantiation_2.mTPan 3

From the men lect: @ Click on Catalog Browser and Catl|
@ o e menu, select: OR browse for the catalog. | &

Insert > Instantiate From Document File Selection

OR Look ir; F Copy_Instantiat
@Select the CATPart file which contains BRI 3 Pover_Cony_Instartiaion

1
your PowerCopy. m@ Drafted_Rib_Catalog catalog )
File Selection @

After opening the catalog, double-click on
‘PowerCopy’, then on ‘3 inputs’ and finally on
‘Drafted_Rib’ to open the instantiation dialog.

Catalog Browser:¥:%\A17%03_| Catalog Browser:¥:\A 138l Catalog Browser¥:\H

1

Currant:l Drafted_Rib_Catalog, Eurrent'l PowerCopy = Eunent:! Jinputs -
1

| |
I @. PowerCopy | _ _@ Jinputs | % Drafted_Riib |

e

5}3 2x ;}) 2x < 2x

Loak in: I 5 Power_Copy_|nstantiation A

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

‘Limiting Surface’ and ‘Rib_Curve_Plane’ as shown.

Inzert Dbject EdE3

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

Reference: I Drafted_Rib

22|
=

Instantiation mode:IDne ztep instantiahion

Destination: IAILH [ |lSketch1

Harne: |
|rpits | Selscted |
Limiting_Face Shell_Surface
Rib_Curve Plane wy plane

Rib_Curve

Use identical namiF‘arameteriE' ccumentg-'.]

7 |Drill_Housing

. yz plane

- zx plane Flane
Bl [|§| Parameters
=] :

+ @ Relations

-— PartBody

Geometrical Set.1

@ 0K I = Clancell Freview l
e

Copyright DASSAULT SYSTEMES

CEstet st

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.

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

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.

Select the remaining Rib_Curve and click the
‘Parameters’ button.

Reference: IDrafted_F! ib LI | e e

oG N s 1 Y

Instantiation mode:IDne ztep instantiahion M%
Destinatior: JAiter [ |lSketch1 : O_M_E_H_; %_[_:!_‘! ree_Hans

Marne: | R |

: T Nl B ' |

|npuits: I Selected I/ ¥ LY |

Lirniting_Face B -1

Rib_Curve Plane !—.—.i—.

Enter the values for the parameters as shown and close
the ‘Parameters’ dialog box.

Parameters &d
Draft_Angle m& T—E— 0.75 deg

Rib Thickness m_.

Create formulas I

Use identical ha

§ . Close l

2 @ ik | wiegEl e -

: -

%, Click OK on the ‘Insert Object’ dialog box to instantiate the last rib, and then click ‘Cancel’ to dismiss it.
Instructor Notes:
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How to Instantiate a PowerCopy (4/4)

The result of the PowerCopy instantiation is inserted after the “in work object”.
73 1Drill_Housing
<7 xy plane
¥z plane

. 2% plane

§T| Parameters
SE Relations
n«- PartBody
£ ThickSurface.1
F)Pads
Sketch.1
=) Pads
#% Sketch.13
{7 Draft.1
Pad.7
#-77 Sketch.14
(P Drafe2
Pad.8
[t—mﬁ Sketch.15
\=¢ i Draft.3 ),

& @ etrical 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.

Copyright DASSAULT SYSTEMES
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Key-Way
PowerCopy Recap Exercise

2N
A

A\ )
-~ -j 30 min
A7,

The objective of this exercise is to create a PowerCopy of a key-way which
will always be compliant with a specific standard.

Prerequisites:
Knowledge Advisor

Copyright DASSAULT SYSTEMES
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To Sum Up ...

You have learned:

% 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 design workbenches.

Powercopy Definition i 2l

Definition | Inputs | Parameters | Documents I Icon l

Marne: [m

Selected components Inputs of components

= 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
%+ 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.

Copyright DASSAULT SYSTEMES
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Creating and Using User Defined Features

User Defined Features: Presentation
Creating a User Defined Feature

Saving a User Defined Feature
Instantiating a User Defined Feature
UDF Meta Inputs

User Defined Features Recap Exercises

0hooo

o

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.

Copyright DASSAULT SYSTEMES
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stage).

5

-

PowerCopy

Copyright DASSAULT SYSTEMES

User Defined Features vs PowerCopies

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

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

& Radus

UserFeature

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

Instructor Notes:
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What is a User Defined Feature? (1/2)

il

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)

v

® 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:

Find the user defined features by attributes

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

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

E

i

& &

Copyright DASSAULT SYSTEMES
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What is a User Defined Feature? (2/2)

= A UserFeature is a design feature made up of a group of other design features.
4 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)

it

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

i

@i

&

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 8



Product Knowledge Template

INSTRUCTOR GUIDE

User Defined Features Benefits

« Simplification of designs and better evolutivity

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

# The component generated as a UserFfeature is easier to I':““f | pepee | PI '

understand and modify (edit...) ) ST
# Designers do not lose time in dealing much with the geometry | [

n

Insurance of best practices usage

&

4 Rules embedded in the UserFeatures cannot be violated within -
a company

@ Ok | QApp|y| acancel|

o}

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)

i Object-oriented designs
# UserFeatures inherit from features standard behaviors

UserFeatures are recognized by Knowledgeware as any other
V5 object

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

system)... .
Y ) Splitting
surface
... one rib, based on
this sketch and guided Guideline
by a line inside an of Rib
external body ...
alxl
... and one split of the -—— Rib .1 Defintion | Inputs | Parameters | Documents | feon | Cutputs | Tyee |
H H : hlame: | TrapezoidalRibUF
bOdy by a Surface | *_@. Sketch 2 Components Inputs of components
( .
#* TrapezoidalRibUF
Ed Sketch.2
{ & Rib.A
é Vi Split.1
2
g
o
.‘g - @ ok | aCance||
o
Instructor Notes:
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@ Instance of the userfeature will give out two geometric
outputs: the main result and the profile sketch of the rib

Parameters [ 2]

Ribéingle m

Top-Length l‘lmm—a

Top-Height |8mrn—E
Create farmulas l

@ 0K

%g "Tap-lenathy”
I_@ "Top-Height

l—lE SketchOfRih <« profile sketch of the rib

Copyright DASSAULT SYSTEMES

<—— main result

INSTRUCTOR GUIDE
Example of User Defined Feature (2/2)
= While instantiating the UserFeature, you will be able to
customize: Insert Object EHE
...The Inputs of the geometric Reference] TrapezoidalR b =l
data... Name: [
‘ Inputs I Selected |
SketchSupport Aiz System.T Flane
RibGuideLine Extract.1
Extrac
Use identical hame: I Parameters | Jocurerits ID Repeat
... The values
of Top-Length, ‘
Top-Height
and Rib-Angle
parameters...

@ Cancel | Preview |

Instructor Notes:
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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
= User Defined Feature creation process includes several steps:
Selecting the  Naming the Optional: Optional: Optional: Optional: Optional:
existing input Selecting the  Selecting and Selecting the Selecting the Creating a
features geometry meta inputs naming the icon and putputs new Type to
public creating the define the
parameters preview UDF
Userfeature Definition E]@

Definition | Inputs ] Meta Inputs Parameters Documents Properties ] Qutputs ] Type

Mame: jButtUn

Internal components Inputs of components

ok Button
@Ypad.1 P\ Sketch .1
: m >‘Button
@ EdgeFillet.1 ~ Plane.1
. 4B shell 1
E [,E:;.Project.l
5 ChangelUEdate Components I
g @ oK I o Cancel
Instructor Notes:
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Creating a User Defined Feature (1/9)
Open the User Defined Feature Definition panel by clicking on the Create User @
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

CATPKT_UDF

Userfeature D¢ finition

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

Name: |Button *

Select the features to be Selected componiants Inputs of components
included in the UserFeature (the

ones that will be reproduced List of selected features :-r::tt g: ;nr?el::dce(:jn:g(::eegtt:
during the UserFeature Button the selected features.
&) Pad.1
: @Sketch.l 3
& EdgeFillet. 1 > BLitton
<7 Plane.1
42 Shell.1

;':{) Project.1

r@, Sketch.1

drinw

Inputs are displayed in the 3D | -~ @ ok | @ cancel |

Copyright DASSAULT SYSTEMES
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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 Froperties Outputs 1 Type |

Iﬂ Button_Profile (Sketch.1)

Name: |Base_Plane

X
I \ @ ok l & Cancel I
g While editing the inputs tab, required \
5 geometric inputs are shown in the ==
2 geometry. V\ Name field:
2 "~ To rename an input,
E select it, select the name
g field and key in the new
8 name.
Instructor Notes:
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Creating a User Defined Feature (3/9)

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)

Definition ] Inputs | Meta Inputs IParameters ] Docurments Properties outputs ] Type ]
The Add/Remove buttons enable you to add or_,,[ - ] — ) ssocisted Inputs
remove the meta inputs. T T RilE =
The Name field enables you to enter the name
assigned to the meta input. \

Ne
The ... button enables you to associate a type [Hame: Terofie ]
to the meta input_ ¥ Force bype selection: [Mone I I
The Force meta inputs instantiation option ———H{CForce meta s nstoncaton | I ifd I
enables you to decide if you want the user to RBZ“;‘“F‘JEHI:P““
select the instantiation mode. If checked, only e
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 || @ ceneal |
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 J Inputs ] Meta Inputs fParametéf;“ Documents Properties outputs ] Type |

#valaible parameters | alue Published Mame
Pad. 1iFirstLimitiHeight 4mm Yes Height
Pad. 1\SecondLimit\Length o

Pad. 13ThickThin1 1mm

Pad. 13ThickThinZ Omm

Thickness

shell. 1Y0utside Thickness Oram
. Shell, 13Activit: ki
Check this button to make the i ot bk
selected parameter public. \
*' = Publi‘she/L gNama:Radius | 1mm %
Type here an explicit name | ——
for the published parameter. | @ ox | @cancel |
[FESS
2
Z
5
H
=
§ Parameters have the same names as in the
g formulas editor, if you want to recognize them easily,
£ rename them with knowledgeware common tools.
Instructor Notes:
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Creating a User Defined Feature (5/9)

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 ] Meta Inputs ] Parameters

Properties 1 outputs 1 Type |

Document | Rale |

Document:

@ oK o Cancel
. 8 ok | Scaed |

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.

« / ~ & F | Asubset of Click on ... to open the Icon a4
LB icons is Browser. You will have the choice o Page 1 of 135
3 available from between all icons that are loaded in =21 | i | | ]

6 DB P theicon your CATIA session. @‘E 6;81 @ - @ @
Userfeature Definition % %_? ﬁ%’ I;J/ %r % }‘
Definition J Inputs ] Metq Inputs ] Parameters Documentsl Properties l Qutputs ] Type | i] -/T_'& &ﬂ fﬂ“ ﬁ;
Icon - y @ gh % &t ﬁ k?
Icon choice § | il 3] s H I‘-'le & -\iﬁé_

Prewiew 1]

( Grab screen ﬂ ‘E?‘- > ﬂill f‘
Remnave preview 3

e e -

Click on Grab screen button to capture an
image of the UserFeature that will be stored
Instantiation with its definition.

Mode ! [plack gox -

=)

This preview will be useful while
Treferring to a UserFeature in a catalog...

2 & Cancel i

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 54



Product Knowledge Template

INSTRUCTOR GUIDE

Copyright DASSAULT SYSTEMES

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 ] Meta Inputs ] Parameters Documents Qutputs ] Type |

Icon -

Icon choice . F

Preview

Grab screen ]

Remove preview I

Instantiation

Made : 1EIa:k Box Protected =
ehite: Box
Black Box Protected

I
Black Box

e R

@ oK l dcancall

» 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.

Instructor Notes:
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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.

Userfeature Definition (Edition Mode)

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

| Dutput name I Element J Tvpe ]
Main result Shell. 1 Part Design

Shape Design

=Flrad.1

| - Project.d

Dutput's name : | Projected_profile
Click on Add button... —"| Aﬁ I Remaove | Replace |

@ oK I o Cancel I
[
W/‘\_ ...and select in the tree the element of the Key in a new output name after
—~ UserFeature you want to recover with output selection.

instantiation

Copyright DASSAULT SYSTEMES
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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 ] Documents ] Properties ] Qutputs

Template External Yiew Template Type Definition
M Eton Button
=20 Profile ~Button_Profile : Feature
* D Button_Profie —Base_Plane : Feature
== 0 Base_Flane HHeight : Length
=g s
— Height =Thickness : Length
B Tickness HRadius : Length
_ s i J First click the Auto button to have the super type
—Projected Profile : Feature automatically displayed by the application
Lol Frojected_Profie /
| /]
Type generation
e e = Entc_ar the name of the type that you wapt to
Lao assign to the UserFeature (button in this
Typel (Standard Inputs) [Button cenerate J—— example) and click the Generate button.
p
TypeZ (Meta Inputs) | Senerake I- .
™ Type2 allows you to define a type for the meta
@ oK I - Cancell inpu"

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).

Copyright DASSAULT SYSTEMES
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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.

[=]

E
| & & 3 83@)

Catalog save [ 7]

Catalog name: 'E AlserFeatureCoursel\SplitedRibzUFFarCatalog catalog _J_ L o=~

Ne@ay B0
IS‘;A\)

Components catalog [ catalog) ===
Odocument for direct access to ingtantiation: Open 7]
Craate a hew catalo - :
9 Look ir: Ia UserFeatureCourse j gl

|0 Update an exizting catalog | |:>
base.catalog
SplitedRibslJFFoiCatalog. catalog

@ 0K ] W Cancel I

Catalog save [ 2] E’"
>

\

File name: ISlettedHlbsUF catalog \ Dpen I

Catalog name: IE AU serFeatureCourgel S plitedRibeUF. catalog

Components catalog [ catalog)

(2]
a - : s
g document for direct access b instantiation: Files ol ype: [ Components Cataloal"cataka) = fom— |
@ @ Create a new catalog >
.'f %}aa\; ™ Open as read-only
s O Update an existing catalog <
ﬁ l ___) [~ Show Preview
g @ 0K’ | Sc
g ancel
5
8
Instructor Notes:
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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)

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

Eé_;}_, Insktantiate From Docurent. ..

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:
Select Instantiate From Selection option in CATIA Insert menu.

..._1|" -

&4 Blfton
Switch to the window of the document containing the UDF to instantiate and select the *_{@ PartBody
UDF in the tree. [

Catalog Browser:E:\users\DS._ EDUCATIONAvSr. .. E|E|

Current: 2 inputs hd
If the UDF is stored in a catalog: [ fureon S X if\ =

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. =
3 Double-click on the UDF component to launch its instantiation. ‘ v
; — lEer: able’ if
Y e[ ¢h Jebless ] o
E ==/ You can also use a VB macro to launch the instantiation. dlosz_|
£ Refer the CATIA online documentation for more L=
8 information.

Instructor Notes:
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Instantiating a User Defined Feature (2/3)

= UserFeature instantiation is made of several steps:
% Selection of the geometric inputs
Setting of the published parameters values

L

Select the inputs in the receiving part. You
can select them either from the graphic area

X Inzert Dbject
or in the tree. SRl

Click the Use identical name button to have | Peieee  [Diated Ab

the inputs automatically filled in. Use this Instantiation mode:{ il

option only if the inputs of the receiving Disstination: [Aier [#|[Sketch

document have the same name than the s [

inputs of the UDF. e TS amoiod T
Shel. 14Face.10 Shell_Surface

If needed, click on the arrow in the
3D to invert it.

lane

Check the Repeat button
if you want to instantiate
the UDF several times.

@ Ok I & Cancel | Preview |

T 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)

Once all the geometric inputs are selected, the Parameters button allows you to

change the value of the published parameters.

| Inputs | Selected ]
Bukton_Profile Extract.1
Base Plane Plane. 1

Parameters

4mm

Height

Thickness 0.5mm
Radius Lmm @

Create Formulas I

Close I

Parameters

Height 4mm
Thickness 0.5mm

Radius 0.5mm @
J_CEEEU _P'E_"ie.w._l Create Formulas I
licson,
Close: I
8
5 Click on Preview to check the result
2 and then on OK to validate the
g creation of the UDF.
Instructor Notes:
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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.

1 Instantiation

Mode : W If the instantiation mode of the UDF is White Box, you will visualize what
[ 1 is inside the UserFeature instance at instantiation.

! Instantiation 1

i Mode:[gadn:  <]; If the instantiation mode of the UDF is Black Box, the UserFeature
: i instance view will be simplified at instantiation.
! Elack B ed ]

03 Protect
0x

Simplified view.

Expended view.
Black Box default.

White Box default.

UInstantiation ———————————— | .

| Made: [Eckeox Proected =] ¢ 1€ Black Box Protected mode ensures a locked view of the
;

: Elac} =

| ed
EBlack Box

Copyright DASSAULT SYSTEMES
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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.
e sseraney . - Whi -4 Drafted_Rib_WhiteBox2
UL e If the instantiation mode of the UDF is White Box, you

Mode : [yyhite Box -

] . . . L or Debug Onl
i can visualize the contents of the UserFeature instance

for debug purposes o
‘ g purp: . #-i 7 Sketch:21

£ Drafto

Rib_Thickness=1.5mm

f(c) Formula.1: PartBody'Drafted
y

PR o] f(c) Formula.2: PartBody'Drafted
U Mode: m If the instantiation mode of the UDF is Black Box, using P Activity=true
; . the ‘Udf Debug’ tool, you can expand and visualize the
: i contents of the UDF instance.
S 1 &P Draftod_Rib_BlackBox6)

or Debug Only|

=- ) Pad.15
Activity=true {J Draft.10
Rib_Thickness=1.5mm

ftaFormula.: PartBody\Drafted,

Udf Debug ftaFormula2: PartBody\Drafted.

Activity=true

! Instantiation ]

! Mode: Bk Bax Pratectes -] 1 D€ Black Box Protected mode ensures a locked view of the
; wheeo: —— —__Ji UserFeatures, thus ensuring secure exchanges. In this mode, the UDF
] i : i cannot be extended using the UDF Debug tool.

ach e
Black Box

Copyright DASSAULT SYSTEMES
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How to debug a UDF (2/5)

CATIA data used: Drill_Housing_For_RIB_UDF.CATPart

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.

[i‘fﬂ Knowledge Templates

L_g_@ Drafted

L& Drafted_Rib_BlackBox

Box

@ 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)

Instantiate the ribs using the three different UDFs from ‘Drafted_Rib_UDF_Source.CATPart’.
Select the inputs as shown below.

Insert Object

Reference: IDIafled_Hib_B lackB ox LI = ciib

D shiiation: Dirafted Hilfll'ackBox i—mf‘yz piane

Mame: i_ =
Inpuits | Selected | *—&Paramatars
Limiting_Face Shell Surface i

Rib_Curve_Plane

= i -
Use identical name | Fasmeters | Documents -—@ Geometrical Set.1

L&7 Shell_Surface

Rib Curves for
the three UDFs

& 0K I & Cancel | Preview |

=/ 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.

Copyright DASSAULT SYSTEMES
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How to debug a UDF (4/5)

@ Note the three different UDFs in the specification tree.

Click on ‘Drafted_Rib_BlackBox_Protected.1’ in the
specification tree and click the ‘Udf debug’ tool.

You will receive this message because the
internals of the UDF are protected.

. . :L{E_@ Drafted_Rib_WhiteBosx.1|
@ 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

— Activity=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.

27 Drafted Bib BiackBoxi Warning

:> — :> Thiz function iz intended far viewing User Defined Feature internals.
@ Mo support iz provided if vou modify these internals.

LB Activity=true JLidf D] Details are visible on clicking

OK to the Warning.

=7
o

You can hide the details by selecting
the UDF in the specification tree, and
again clicking the ‘Udf Debug’ button.
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UDF — Meta Inputs

In this lesson, you will learn how to define and use the ‘Meta Inputs’ feature of UDF.

Insert Object

Reference: IDocument Template.1 j =

|natartiation mode:| Metal nputslnstantiation

I arne;
| Irputs [ selected

Pigton

I | »

|dser jdetizal naméi’alamete:‘é [ menthI Repeat

£ e mintd - Frint 21

=Pr.chafttFointl : Foint 17

I < Eancell Frevien I

Copyright DASSAULT SYSTEMES
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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.

Publizhed Parameters I Froperties |

Documents Template
1 Instantiation

§ Add | Femave | Associated Inputs i

; Narme I Inputs Mb I [l |nsert Object 2] x]

¢ |[Rodl 1 :

; Eister 2 ! Feference: I Document Template. 1 Ll

) ] CrankshaftPoint3 i -

: CrankzhaftPointd ; Imstantiation made:| Metalnputzinstantistion j

; CrankshaftPoint5 i Marne:

) CrankshaftPoints ; -

] R B |npiLts | Selscted |
i ol

: 14 | »

ath sl nand Paramets A0 4] Repeat

rankshaftPoint1

|— @ CrankshaftPaint?2

@ ok | @ ceneel ] Feven |

Copyright DASSAULT SYSTEMES
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H 3 H
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.
: Add 1 Remove Agzociated Inputs
§ Click the ‘Add’ button Role
. Fobr T C ftPairt]
; Pizton1 2 CrankshaftPoint2
; CrarkshaftPaint3
! Pizton2 2
i | Rod2 1
i Mame: !Erankshafl
! Force tupe gelect 2
: Type a new name for the Meta Input ]
; [] Farce meta inputs instarnciation i? {}
: Remaining Inputs x
; CrankshaftPaintd
! Crank zhaftPainth
i |ErankshaftPainte 3
\-I Select the available inputs and
g ; L associate them to a group.
2 @ ot | @cancel
5 . “"_I -""""!
Instructor Notes:
]
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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).

Knowledge Templates

anisms

| &
i
o=

i

=-Me

Mechanism.i, DOF=0

Y
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Insert Dbject

Reference:

IDocument T

|nstantiation mdde:

Metal nputslnztantiation

4

M arme:

| Inpuits: I Selected :‘

PistonT il
~|C

3

Iz dentical r.anﬁ Parameter4 5] c-curr;ent!lj Fepeat

)

I @ Cancel I

Frevien I

Copyright DASSAULT SYSTEMES

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.

rankskaftFoints | Pont.22
Crintd - Print 18

KRkt e, Rgit-21

RehattFaint1 Foint. 1/

'—@ CrankshaftPoint2

After selecting the relevant components, the
published elements with the same names get selected.

Instructor Notes:
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How to select ‘Meta Inputs’ during UDF Instantiation

Publizhed Parameters I Properties |

E Add I Remave I Agzociated Inputs

Documerts | Inputs || Mets inputs |

| M ame: I Inputs Mb I

Rod {Rode.1) ¢ | Rodl 1
_ _ ::E Names need not Pistan1 2 CrankshaltPoint2
MNew_Grankshaft (New_Cr.1 LD :> Crankshalt 3 CrankshaftFaint3
- ] Pizton2 2 CrankshaftPointd
i |Rod2 1 CrankshaftPoints
i : E CrankshafPoints

<:I[ Names should be the same ]

L|_| CrankshaftPoint2

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.

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 75



Product Knowledge Template

INSTRUCTOR GUIDE

User Defined Features Recap Exercises

You will practice on User Defined Features through two exercises:

= Reactive Hole Recap Exercise
= Center Hole Recap Exercise

Copyright DASSAULT SYSTEMES
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Reactive Hole

User Defined Features Recap Exercise

\
i~ -j 20 min
~

v
The objective of this exercise is to create a reactive Hole feature.

During the instantiation step, the hole feature will display a message indicating if a
minimum distance between itself and the support face boundary is respected.

Prerequisites:
Knowledge Advisor

Copyright DASSAULT SYSTEMES
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Center Hole

User Defined Features Recap Exercise

2N
A

A\ )
{4 -j 20 min
A7,

The objective of this exercise is to create a DIN standard center hole feature.

Prerequisites:
Knowledge Advisor

Copyright DASSAULT SYSTEMES
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Creating and Using Part and Assembly Templates

Presentation of Document Templates
Creating a Document Template

Saving a Document Template
Instantiating a Document Template
Document Templates Recap Exercises

00

l

o

Copyright DASSAULT SYSTEMES
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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)

= 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.

Assembly template

TO COME —
Template
Complexity Part template
PowerCopy UserFeature
(set of features (set of features
inside a Part) inside a Part)
P Black box object
H Rapid copy . e
5 (user simplification, IP
2 Protection, type recognition)
Instructor Notes:
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What is a Part Template?

= 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.

i

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).

Publishes some internal parameters (hame and comment). The part number is
automatically published.

Gives a hame, comment, URL, and icon to this template.

W

4

® 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.

Copyright DASSAULT SYSTEMES
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What is an Assembly Template?

= A user creates an Assembly interactively. Then, he wants to create an Assembly Template
that references the root product of this assembly.

= 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).

Publishes some internal parameters (name and comment).
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

Assigns a hame, comment, URL and icon to this template.

iy

*®

ap

ip

Once this template is created, the user stores it in a catalog and uses it in another
context.

i

The template definition is a feature located in the CATProduct document itself. Several
assembly templates may be defined in the same CATProduct document.

Copyright DASSAULT SYSTEMES
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Creating a Document Template

in another context.

You will learn how to store documents in a Template Feature in order to reuse them later

Document Template Definition @@
Switch between Mew Document and Same Dacument I
External documents
Marme
Bddia] wemmE I
&9 oK I & Cancel I

Copyright DASSAULT SYSTEMES
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Document Templates Creation Process

(Document Template Creation) of these workbenches:
¢ Part Design

Generative Shape Design
# Assembly Design

% Product Structure

© O,

i

S

5
© O

Document Ten plate Definition

Templates \

{ Inputs 1 Meta Inputs Published Parameters Properties

Select the Rename the  Define the Meta  Select the
Documents Inputs Inputs Public
contained in the Parameters

Switch between Mew Document and Same Document I

External documents

= The Document Template definition can be accessed in the Insert menu

O,

Define the Properties of
the document template
(preview and icon)

Name

addic | e ]

Copyright DASSAULT SYSTEMES

@ ok I ﬂcancell
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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 F
Document Template creation. [E]

Document Template Definition

i Documents Inputs 1 Meta Inputs 1 Published Parameters ] Properties |

Action
Mew Document

Suitch between Mew Document and Sarme Document I
| SmbitooitReieb bt Mot ot sl

li'?.ﬂ Rejations External documents

| Name

I[ l—ﬂ’ Rod

E e =

} External References
@ ok l & Cancel I

& . .
5  Created Document Templates are stored Switch between the Instanciated mode
5 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)

Instructor Notes:
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Creating Document Templates (2/4)

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.

While editing the Inputs tab,
required geometric inputs
are shown in the geometry

@ Pjoductl

Tmm]' Axis (Parti.i)
o 4D i

I—M/ xy plane

#=i1i Geomelrical Set.1 <

For manual inputs, selection is done by
clicking on the features in the tree

Copyright DASSAULT SYSTEMES

If you have selected a document designed in
context, the Inputs will be automatically selected

Document Template Definition |

Documents || Inputs I Published Parameters | Tcon I

e.1
€.2

2|

Circular Edgel
Circular Edge2

RodiExternal Refersnces|Curyi
RodiExternal Referdgres|Cury

Automatic
Automatic

< = | H

Rale ¢ [Circular Edgel’

Curve.2

@ ok I JCanceIl

The Role field enables you to select one of the
items displayed in the window and rename it

Instructor Notes:
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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 Jicd 3| Ml celect parameters toinsert zlx|| The parameters
Documents I Inputs q Published Parameters len I Filter On Rad have the Sa.me
Filter Name ¥ name than in
Parameters | Walue | Hame | - .
ErdRadis ESrm Filker Type : |Renamed paramster x formula editor, if

“Length® 450mm Ly Parameters to publish Pubhshed aramekers you want to

Edt it | o recognize them

Name | easily, rename
I 3 Cancel I .

Part Numbers them with the

Parameters. knowledgeware

" RodiPart Mumber”

tools.
[ tneremental Impart. . |

The Edit List... button enables you to Fiter cn Riod
access the list of parameters, and to select et b i
those that yOU want to publish. Filter Type |Renamed parameters LI

Double click on a parameter o edit it

& Auto modfy part numbers with suffix [

Edit name or value of the current parameter

@ ok | @ opply | @ cance |

—

2 . . . i [e5 =
£ The Auto modify part numbers with suffix EE sl
5 . . L
%z check box, if checked, automatically modifies

A . A New Parameter of type HReal x| With |Single Val hd Add Formul I
5 the part numbers at instantiation if the part = <l wenlange e 2| e
¢ numbers already exist. Delete Parameter | Delete Formua |
o

Instructor Notes:
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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.
Document Template Definition
) ]
D ts | Inputd | Mefainputs | Published P b o =i
Icon You can consult
e :O = the list of all 4 PM T
) available icons —
Pre"'ei” — with the browser e | 2 L
Removéprewew '@ 3D & % % & Q
5| R 2|8
B> <>
H>-e|=|P|d|a
QP EIEeE S
== |7 *|Z] 2]
. K @ cancel I -
The Grab screen button enables you to capture an image of the template
g to be stored along with its definition
'% Foo) — > The Grab screen makes a grab of CATIA Window to put it as the preview
3 == preview will be useful of the Document Template: you can prepare the CATIA window for the
§ while referencing a grab (remove dialog box, compass and tree, and make the correct zoom)
é UserFeature in a catalog.

Instructor Notes:
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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.

Copyright DASSAULT SYSTEMES
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Saving Document Templates in a Catalog (1/2)

Save the file containing the Document Template.

From the Start menu, select the m File  Edit  Wew Insert  Toals ana;yze Window  Help

Infrastructure->Catalog Editor _ = B ot e

command. The Catalog Editor opens. S I terd oy

. shape > ATLA V4, W3 Y2
Analysis & Simulation 2

DOUbIe'CIiCk Chapter"1 and Click the TIS Edit  Wew Inserk  Tools WlndowHéIp ;IEI—XI
Add Family icon to create a family. mm “talﬂ e = = —
Indicate the name of the family in the . - =
Name field, Rod in this scenario, and IF catalogl catalog Fiter: | ~ |z —
click OK. The Rod family is added = W vl :

below Chapter.1 in the tree.

Rafenance" Keywards | Preview I Generative Data | =

Name | B ]
| B
| ——

zme: [Rod
dd |
Type: I .ﬁ Standard j 4 _Fam'
(i l—‘— [ Copy Keywards gﬁ
g " @ ox | Scancel |
% | - aricel )
13 1
H ‘ . : . 2
zRsiea0cw KO B4 Tdio Zorn
ﬁ Creates a component Family c:Add Family | Rod EI
a
Instructor Notes:
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Saving Document Templates in a Catalog (2/2)

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.

[S]CATIA ¥5 - [catalogi.catalog] = =lol x|
n Start  File  Edit  View Insert  Tools  Window.  Help —|& 1‘
b —
I cat: cats r
I catalogl .catalog ieers | gl 0'
— W Chapter.1 Bk —
_l Reference | Keywords | Preview | Generative Data I %
G 3 Namel =y b
.= ¥Z plane
=
.- ZX plane Description Definition =1oi=] m}
Mame: rm @
Reference | Keyword values I Preview | @‘
Type: | <Unsets |
File name: [<Unset> W
L
q i "I>
ﬁad Compar
%
: A LY B s e
3 1 e — @
2 - - 2
NBHSEB00R £S BE S P
g Creates 3 Compaonent ciAdd Component | ﬂl
H Save the catalog and close it
o
Instructor Notes:
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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.

Copyright DASSAULT SYSTEMES
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Instantiating Document Templates from a Catalog (1/4)

Click the Catalog icon and select the @ ¢
catalog you have created.

Catalog Browser:C:\ dev’Exo PKTRod.catalog ﬂi‘
i -1 [z -
Current; Rod }1\7)_1 .E|—|—|@ i
[
o, Document Template. 1 y
Fiker | | oz |
4
Marne | |
1 Rod Filter: [ ﬁl_‘raﬂg&_}_]
Marne I
1 Document Template, 1
.
.

Double-click the Keypad family and the
Document Template.1 template

Copyright DASSAULT SYSTEMES
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Select in the geometry the inputs of the
Document Template.

Insert Object

Reference: |Dntumant Template. 1

Format

ISpec\Ficatmns

Hame: |

Inputs

Circular Edge2

/

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

Selected

Use identical name I Parameters I DEEents ID Repeat

@ oK I o Canse\l

Preview I

N

Copyright DASSAULT SYSTEMES

o
=

Instantiating Document Templates from a Catalog (2/4)

When selected, the
geometric inputs
are shown in the
geometry

D

If you want to insert the
document template
several times, check the
repeat option

Instructor Notes:
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Insert Dbject

S Docurent Template. 1

Format |Sps:iﬁ:atiuns

Rlame: |
I Inputs. I Selected I
Circular Edgel Edge

Circular Edgaz

Use identical name I Parameters | DEuments ||:| Repeat

@ ok | @ cencel | Preview |

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.

*Length” |4SDmm E

Create formulas l

"EndRadius™ Im E
Set values

— / — e

If you want, you can create
on the fly formulas with
parameters having the
same hames

Click OK

-
g
&
5
H
5
2
8
3
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Instantiating Document Templates from a Catalog (4/4)

Click OK to the ‘Insert Object’ dialog box to instantiate the template.

Copyright DASSAULT SYSTEMES
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Document Templates Recap Exercises

You will practice Document Templates through three exercises:

Rod Part Template Recap Exercise
Support Part Template Recap Exercise
Tow Hook Assembly Template Recap Exercise

il

Copyright DASSAULT SYSTEMES
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Rod Exercise
Part Templates Recap Exercise

i N
TAFRAY .
{4 -j 10 min
l!:

In this exercise, you will create a Part Template based on a connecting rod design. Store it
in a catalog and reuse it in an assembly.

Copyright DASSAULT SYSTEMES
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Support

Part Templates Recap Exercise Presentation

i N
AR .
-~ -j 30 min
A7,

In this exercise you will create a Part Template, store it in a catalog,
and reuse it in an assembly.

A |

Copyright DASSAULT SYSTEMES
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Tow Hook

Assembly Template Recap Exercise

AN
TANERA

i~~~ -j 1 hour
_\l N ~

In this exercise you will create an assembly template, store it in a catalog, and
reuse it in an assembly.

Copyright DASSAULT SYSTEMES
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Managing Standard Components

You will learn how to deal with standard components in Document Templates.

Copyright DASSAULT SYSTEMES
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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

\

)

:;'
i

€
(o)) ﬁ_¢@

=

(@1 (O)

Product Template Reference | Rod ends family QR

Product template instances

® 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.

= CATIA V5 R18 knowledge language enhancements allow to reach this behavior.

Copyright DASSAULT SYSTEMES
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Methodology Overview

Create generic standard parts

For each standard
part create a generic
CATPart document
containing a Design i
Table =

-£7 zx plane

B

Eu Parameters
=) .
= Relations

= DesignTable.1

=
Configuration=1
&) 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 . ‘% 3
family catalog (resolved /@&y —. °
components) reusing the‘\[o) fﬁ‘

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

Instructor Notes:
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Options

*
iy

Language:

o all packages

Knowledge ] Scale ] Unit:

4 Load extended language libraries

Knowledge Environment Settings

Knowledge Environment portGenaratian 1Paramt »

Reference Directory For Types

nowledge Environment

Architect Resources Creation Path

&

E:\usersisit\yS\knowledgeiResources

Fal

Copyright DASSAULT SYSTEMES

@ oK I ﬂCanceII

> 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)

b & E:\users\sit\W5\Knowledge\Resources

File  Edit  Wiew

|
|
|
|
] 63 Back ~ ]
i ‘4
|
|
|
|
|

Fawarites  Tools  Help

Folders

ﬁ' /7 ! Search I

Address |2 ExlusersisitivSiKnowledgeiResources

] | pknowledgeRssources;

M) knowledgeR esourcesCatalogs
i | knowledge TypesCustom

W knowledgeTypesDs

: | workhench

Instructor Notes:
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About ARM Catalogs

i

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".

w 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.

i

The catalog is the standard CATIA catalog created in the Catalog Editor. It must be based on a
fixed structure containing the following keywords:

= 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

Type: corresponds to the type of resource that you want to reach
@ Usage: corresponds to a comment indicating what this resource is used for

[

)

=2/ Type and Usage keyword
values can be kept unset

8
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Creating an ARM Catalog (1/3)

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
menu to display the Keyword Definition
dialog box.

Specify a name for the new keyword,
Logical Name

Use the drop-down list to select the

@ keyword Type, String. This list provides
all knowledge types, i.e. Integer, String,
Boolean, Angle, and so on.

Copyright DASSAULT SYSTEMES
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Type |string |
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Creating an ARM Catalog (2/3)

Create the Keywords

Keyword Definition

,,,,, . Batiame: [Type = visibilie
Repeat steps 3 & 4 to create the new P& S | i
keyword Type s -

Default Yalue [ jnear

Unset I
[ with discrete list of values
@ oK I o Cancel I

Use the drop-down list to select the
keyword Type, String

Keyword Definition

Repeat steps 3 & 4 to create the new Banieme: [Usage
keyword, Usage Type |String

Default Yalue [[noar

15 visibility

ONONO

[ with discrete list of values

@ oK o Cancel
= 9 o | Sl

Use the drop-down list to select the
keyword Type, String

O,

s cATIA VS5 - [Rod_ARM.catalog]

tart  EMOWIA WS YPM  SmarTeam File  Edit  Yiew Insert  Tools  Window

Help

od_ARH,catslog
S8 Chapter |
L 3 Fopererar a2

a | |oearch

[iter: |

Result

Refersnce | Keywords I:xPrewew | Generative Data

Mame | Logical Name | Type | Usage |

Copyright DASSAULT SYSTEMES
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Creating an ARM Catalog (3/3)

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.

Mame; 1ComponentFam|Iy.2.2

@ Reference | Feyword values | Preview |
)

Change the Files of type field to All Refer to the Knowledge pei  [elnset=

@ Files(*.*) and select the .catalog file D iy g e name: | <Unsat>>

: Seleck document
how to create a part family Selact external faature

Catalog. Select document in session

containing the standard parts family.
Ignore the error message which is
displayed.

Click the Keyword values tab.

Click the Logical Name line and enter
the desired logical name, click OK when © ok | @Scanl]|
done.

You can keep the default value Unset for

Wiew Insett  Tools  Window  Help
Type and Usage keywords. <[ [seerch
ier |
g 3 Eoprari sy Rest o -
g Save the catalog in the Reference | Keywards | Breview | Generative bata |
a \xxx\knowledgeResourcesCatalogs directory e TLogeainane T 1ype[usagel
5 - R . phericaRodEnds ~ Std Component: \
2 to be taken into account by the Application :
g Resources Management system. ;
Instructor Notes:
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Choosing the Right Standard Component (1/5)

® The Knowledgeware language provides the Managelnstance and the Removelnstance functions to
address three major cases:
% Case 1: need to switch between different standard components
4 Case 2: need to switch on/off a standard component
% Case 3: need to search for the right element inside a standard parts family

® Syntax

% Product->Managelnstance(arm : String, chapterName : String, query : String, instanceName :
String): Product

4+ 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)

Case 1 example: Switching standard motors inside a conveyor

Let Prod (Product) )
Pilbmistm=n sy 5 I . In this case, the second and
Prod = Conveyor>Managelnstance(“ARM|Motor0.5HP","","",“Motor") the third arguments are
if (Motor=="1HP") useless
Prod = C(lmveyor->ManageInstance(“ARMJ'MotoﬂHP","","",“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

Automatic motor switch

Use Publications inside standard
components to keep the assembly
constraints, and the external
references connected after the
replace operation.

Copyright DASSAULT SYSTEMES
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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}

i\
]

if ‘Package Stop’ =="No" 25) —
{Constraints\Coincidence.77\Coincidence.77\Activity =false Do not forget to activate/inactivate
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*)}

P PUSHER (PUBHER.1)

Separation_Stap (NackageSton]

=T Par amieters | ] {2)
@f"h\kr ALtoriatc
@'I nad | ength” = S00mm
“ Wi 10 Feandle et e ©
=152 4mm

e kg Sty — s

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 instancename? (String) | Q rform in th oo N Logical name for the catalog corresponding to the
: uery 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" | Name of the chapter
query="x.D=="+ToString( Rod Skeleton\End Rod Diameter' ) ca( in the catalog
newinstance= *Connecting Rod" ->ManageInstance("Rod_ARM)|Std_Components","Spheri dRods",query,instancenamel)

newinstance="Connecting Rod* ->ManageInstance("Rod_ARM|Std_Components","SphericalEndRods",query,instancename2)

Rod ends: standard parts to be
automatically replaced

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
from the selected geometry at the
template instantiation step.

LT $YSTEMES

Copyright DASSAUI
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Choosing the Right Standard Component (5/5)

Case 3 example: Product structure result after document template instantiation

Connecting RodZ {(Conneciing RodZ.1)

Automatic choice of
standard rod ends

Copyright DASSAULT SYSTEMES
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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’.

Knowledge Pattern

;EE Points_And_Holes
O Puoints_List
. .7 ,,,,,,,,,,,,,,,,, #@ Haoles_List
#- . ockedOhjects

ffffffffffffffffffffffffffffffffff B,
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Where do we use ‘Knowledge Pattern’?

Knowledge Pattern is primarily used for the following purposes:

® To create a sequence of geometric elements resulting from certain user defined instructions.

N ke
= To instantiate a series of user defined features.

i

Knowledge Pattern can also be used in place of the KWA ‘Loop’ functionality, which is not
obsolete.

Copyright DASSAULT SYSTEMES
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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
0 - angles to the input plane.
From a single plane and surface
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)

Copyright DASSAULT SYSTEMES
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The Mechanism of Knowledge Pattern (1/2)

KnowledgePatternSource.CATPart Code Instructions in source part
. Contains the instantiation code On Center_Curve, create five
based on the names of the equidistant points and at every
geometric elements of the such point, instantiate a hole
source CATPart. from the catalog file.

-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.

( 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.

Copyright DASSAULT SYSTEMES
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The Mechanism of Knowledge Pattern (2/2)

Code in destination part

d On|DestinationCurve, reate\
<:| five equidistant points and

at every such point,
instantiate a hole from the

@ catalog file.

After selecting the corresponding
; % Instantiate From Document...: inputs, the Knowledge Pattern gets
SRRl R ' created in the Destination Part, and
contains code modified in context
of the selected inputs.

; |
inationCurve |

KnowledgePat+ernSource.CATPart

LI £=1] 11~ l 77777777777777777777777777 /
Inputs Selected | Destination Part \
Center_Curve_Origin_Point ~| 7 SRR
] = :
< | » ] 71 m Relations
’ Use identical ne‘F‘aramet!DDCUl'nE!‘D Repeat é | HolesKnowiedgePattern
-Q Center_Curve 2 ]

PowerCopy Provides an interface
to select the corresponding
geometric inputs of the destination
CATPart.

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’.

Copyright DASSAULT SYSTEMES
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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”.

0 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
CPExport the UDF(s) to a Catalog. ]

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).

Create the Knowledge Pattern in
your Source-CATPart and create the
required ‘Lists’ for it.

&
B 7
2 in the code field. write the If required, create a ‘PowerCopy’ in your Source-
2 netantiation coéle for CATPart to provide interface for selecting inputs in
g Knowledge Pattern. context of the destination Part.
Instructor Notes:
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General Process - Knowledge Pattern — Datum Creation

Following is the general process followed for creating the Knowledge Pattern
that involves creation of ‘Datums’.

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
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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.

i Knawledge Environment
Apchitect Resources Creation Path

Ciiknowledge_Env = | ‘

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)

|

)

)

_@,

Note that you will have to restart CATIA for this setting to take effect.

Copyright DASSAULT SYSTEMES
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How to Create Knowledge Pattern (2/9)

CATIA Data Used: Hole UDF.CATPart

@ Open Hole_UDF.CATPart and save it to some location.

&

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.

‘D KnowledgeTemplates @ @
= Center Paoint {Point 1} «

=3

@ Support_Face (Shell. 1\Face.3) 4

=
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How to Create Knowledge Pattern (3/9)

Userfeature Definition 2]

Documents I Froperties | Outputs

Generate the CATGScript file of the UDF using the

@ ‘Type’ tab of the UDF definition. Click the ‘Auto’
button to have the SuperType = MechanicalFeature.
Click the ‘Generate’ button of the ‘Type1’ (Standard
Inputs) field.

— Template Extemal View

5} Support_Face

Euppuﬂ_Face : Feature

(Template Type Definition

— Type generation
SuperType : |Mec:hanic:aIFeature

i Address ILf} C\Knowledge_Erv

Typel [Standard Inputs] [Hole UDF

TypeZ [Meta Inputs]

Hole_UIDF. CATGScripk

@ 0k S\

Information

1 ) The .CaTGScript file has been generated in directory Ciiknowledge_EnviknowledgeTypesCustom

g
E A CATGScript file will be created in the folder which is specified in the Knowledge Environment > Architect
i Resource Creation Path.

Instructor Notes:
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How to Create Knowledge Pattern (4/9)

@ 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.

ﬁ CatalogDocument 1. catalog

> +& S

[
[l— =l CompunentFamin.Z]

Add Farnily
Activate the component family and add the Hole_UDF feature as a component in this catalog file.

CatalogDocument 1. catalog

=[5 Chapter.1

Description Definition == E5

Mame: lComponentFamiI}l. 21

ComponentFamily. 2

Kepword values I Preview I

Type: <Unzet>
File name:j< Lnset:

Select docurment
Select external feature

Aidd Component]

Select document in zession

. @ Ok I aCancell

Click ‘Add Component’ Click ‘Select external feature’ Select the UDF Hole_UDF from
Hole_UDF.CATPart and click OK

— -

‘— Diameter=omm
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How to Create Knowledge Pattern (5/9)

@ Click the ‘Add Keyword’ tool, specify the name, type, and
default value as shown, and click OK.

Keyword Definition E
%&Name: ILogicaI MName  Visihility
: Type St =
Add Kepword l = _I

Default \u"alue||_|0|e Unsell

[ wwith diserete list of walues

@ 0K I ﬂEanceII

{3®)
3=’ The keyword name and its value is used as an identifier to write the
Tinstantiation 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 Iﬁi‘l Criknowledge_EredknowledaeResourcesCatalogs |

| Mame =
L

! @ HoleCatalog.catalog

Copyright DASSAULT SYSTEMES
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How to Create Knowledge Pattern (6/9)

CATIA Data Used: KnowledgePatternSource.CATPart

©®

Open the KnowledgePatternSource.CATPart, and create a
‘Knowledge Pattern Feature’ by clicking the ‘Knowledge
Pattern Tool’ of the Product Knowledge Template

Templates Creation T_._ K3

workbench.

Knowledge Pattern Editor : Knowledge Pattern._1

B

| Creates a Knowledge Pattern feature‘

6a)

%[-1|2]|

E xecution Options
r"'|°d'3|h'1anual execLtion 'I [ Relative referencing [ Optimize memory (no undo) 'S Show stop panel
Execute now I d Stop execution at first errar | n delete: IKeep generated objects j

rKnowIedge Pattemn Ligts

" 0ele

Narme : IHoIes_List w Ldd I Remave I Paste in editor |

mients

dge F'attern :|

@ 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.

&

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
and rename the ‘Knowledge Pattern Feature’ to “HolesKnowledgePattern”.

®

Copyright DASSAULT SYSTEMES
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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.

& HolosKnowledgePattom._Cod.tat - Notepad 11 3| B oviedoe Pater Edtor - HolesknomedgePottem |
File Edit Format Help %"—I—

let p (point) ] =
let Spacing (length)
let StartPoint (point)
let udf (Hole_UDF)
let n {integer)

r— Execution

Mode I Manual execution >
E recute now I 'd Stop execution at first emor

— Knowledge Pattern Lists

,
:

:

]

Optiohg ]

i

’I:‘ Relative reterencing [ Optimi?

On delete: Keep generated objects
)
]

Relationst\HolesknowledgePattern\Paints_List : 0 element(s)
RelationstHolesknowledgePattern\Holes_List : D elements]

i=1

Hame I Add I Flermoye I Faste it editon I
_—————————— ]

[=lengthi" Geametrical Set. 1\Circle.17)
Spacing=l{Holes_MNumber )

Relations\HoleskKnowledgePattern\Points_List. Additern (| Geormetrical (
Set. 1\Origin_Point™ 1)

x|l| Copy-Paste
KnowledgePatternSource.CATPart

=B Geometrical Set.1 This code is written in context of the.geomet.ric inputs

of the source part. In the above code, instructions are
written to create equidistant points on the curve
‘Circle.1’, and to create a hole at every such point. If you
run this feature, you will get the result as shown in the
adjoining image.

Copyright DASSAULT SYSTEMES
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How to Create Knowledge Pattern (8/9)

@ Create a PowerCopy feature using this ‘Knowledge Pattern’ feature as shown.

@ Go to the Part Design workbench, from the menu, select ‘Insert > Knowledge Templates >
PowerCopy.
Select the Knowledge Pattern feature in the specification tree.

i B Powercopy Definition 2] E
-'@@

D efirition I Inputs i Parameters | Documents | Propetties I

Marme: IHUIEsFallem_PDwercDuy
f o Selected components Iputs of components
-2 LockedOhjects O Circle
HolesPattern_Powerco Bl Hole Number
HolesKnowledgePattern int i Holes
@ Center_Points I3 Body.2
3 Surface.

i < Eancell

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.

Copyright DASSAULT SYSTEMES
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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.

et | [length)

et i [integer)

et | [integer)

let p (paint]

let Spacing [length)
et StartPoint [paint) [

[ Variables’ Declaration ]

let udf [Hole_LIDF]———>

let n (integer)

in the CATGScript file

i=1

|=lerigthl G eometrical Set.14Circle. 17 )
S pacing=l/{Holes_Mumber |

Use of UDF type defined ] §
Fointe_List.Addltem| Geometrical Set.1\Jrigin_Point™,1] 3

=2 - - -
For i while i <=Holez_Mumber -1 —p[ Loop creations with number of instances to generate ]
i

—

zet p = Create0iodifyDatum(" Point” . Center_Paints Paints_List . ) :

p=pointoncurve Geometrical Set.14Circle. 1" [ 'Geometrical Set.140ngin_Point” | i*Spacing, True] ;
p.Mame = "Center_Paint." + TaStingfi] 1 Code for generating Datums ]
p.Show=True ]
1 ;
\ = ;[ Creation of Datum Point ] —_—
=1
e —

For nowhile n<=Points_List ->Size(]

udf=CreateQrbodifyTemplate] 'HoleC atalogHole' Body. 2 Holes_List, n)
udf.Centar_Paint = Paints_List ->Getltemin)

udf. Support_Face="Geometrical Set 14 Surface. 1"

E ndtodity T emplate(udf]

udf.Mame="Hale."+ToSking(n)

n=ti+1

Code for UDF —
Template instantiation
using the ARM catalog

Copyright DASSAULT SYSTEMES
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Knowledge Pattern — Script Explanations (2/2)
The following code explains the syntax of UDF instantiation and
specification of the inputs for the UDF.
Fornwhile n<=Paints_List >Szefl ]

Instantiation of UDF from the
udf=CreateQrbdodityT ernplate] "HoleCatalogHole' Body. 2 Holes_List, n]——b[ HoleCatal talog fil ]
udf.Center_Point = Pointz_List -»Getltem(n] e
udf. Support_Face="Geometrical Set.14S5urface.1”

Endtodifu T emplate]udf) Specification of the
udf. Mame="Hale."+T oString(n] inputs for the UDF
h=t+1
R
Instructor Notes:
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How to Reuse Knowledge Pattern (1/3)

CATIA Data Used: Hole UDF.CATPart, HoleCatalog.Catalog,
s KnowledgePatternSource_Ready.CATPart

Other Files Used: Hole_UDF.CATGScript

= 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)

©@ ©® 6 006

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.

Copyright DASSAULT SYSTEMES
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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”.

@ below.

Copyright DASSAULT SYSTEMES
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How to Reuse Knowledge Pattern (3/3)

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’.

Center graph

Definition. ..
Evecute

Execute and upgrade

Beorder...

@ Update the part using the menu Edit > Update and notice the three points and holes that are
instantiated.

You can increase the number of

Tholes by increasing the value of

- Parameters
the parameter ‘Holes_Number’. Hales_Number=10
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Additional Information — Knowledge Pattern (1/3)

s 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.

L@ Holes_Number=5
i% Relations

*‘ﬁ’}j I—;ule.1

i
-2 Hole.3

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 136

Copyright DASSAULT SYSTEMES 136



Product Knowledge Template

INSTRUCTOR GUIDE

Additional Information — Knowledge Pattern (2/3)

« Execution Mode for Knowledge Pattern:

. f wledgePattern object Drefintion. .. 1
i 1
; - Holes §ist Execute :
| Execution = -
: = LockedObjects Execute and upgrade :
i hodg I M anual execution ;l \
{ T Beorder... |
: Execute now | Sl ! M anual execution - X
o= 1l|Automatic execution [before root update]| |
|~ Knowledge Patter Li /-

% 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:

4

> The inputs defining the Knowledge Pattern
The number of instances

The generated datums

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’

€ €
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To Sum Up ...

In this course you have seen:

il

How to use PowerCopies

How to use User Define Features

w»  How to use Part and Assembly Templates

How to manage standard components

How to use advance replication tools like Knowledge Pattern

i
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