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About this course

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

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

- Create a parametric part.

- Embed design knowledge in the part by creating rules, checks and
reactions.

- Automate your designs modifications using various Knowledgeware
Advisor tools.

Targeted audience
CATIA V5 Designers

Prerequisites
Students attending this course should have knowledge of CATIA V5 Basics
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Knowledge Advisor Workbench Presentation

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

= Accessing the Workbench
User Interface
Knowledge User Settings

Il

il
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Accessing the Workbench

You can access the Knowledge Advisor workbench through the usual ways:

@ From the Start Menu @ From a CATIA document

[3]CATIA V5 - [CATKWA Li
) stort Bl Edt Vew

b Fhowledge Expert by LightBulb_Assembly =
_— - #-8yIsocket, Assy (Socket_Assy.1)
Product E ngineering 0 ptimizer | N [
Product Krowledae Template --—@Glass,smb (Glass_Bulb.1)
o lass_Bulb|
7 xy plane
From the workbench icon: - yz plane
.’ ZX plane

v

Smoked Glass ‘__J

au Parameters

aw_n‘a\ Parameters
=
Welcome to CATIA V5 RIx e X2
t{‘g} PartBod 7 N

£+ 8 Relations

ME gaRkloelel

#-%: Constraints

L Applications &
Yy

NEEs Bao w He B85 “Eena’ 2.
I | =

£3
d

@

Relations|Glass_Bub/Glass._Bulb.1

Knowledge Advisor Knowledge Expert Catalog Editor

@ | ]
ﬁ [ B ot show this dislog at startup %’ ' '
2 I ]
% Go to Tools /Customize /Start Menu to If the Relations node exists in the specification tree,
E customize the content of this Welcome box double-click on it to launch the KnoWledge Advisor
I workbench.
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User Interface (1/4)

Parameters node
contains User
Parameters and
Lists

Relations node
contains:

- Formulas

- Rules

- Checks

- Design Tables
- Reactions

and Macro with
arguments

CATIA V5 - [CATKWA_LightBulb_Assy_End.CATProduct]
Start  Flle

]
@

Edt  Yen [nsert ook Window  Help

o)

“Socket_Type " =American
“Socket_Diameter” =9mm
“Socket_Height~ =9mm
7 oL

Cost™ =062
&4 *Bulb_Height" =34mm

Vv
!F‘

&4 “Bulb_Diameter’ =24mm
= “Bulb_Ratio " =1 416666667
BP “WorkStatus™ =In_Progress
IF;E Relations|[ ...] ()

fra Formula.1: “Socket\Diameter * =" Socket_Diameter”

A
ftaFormula.2: “Glass_Bulb\Glass_Base_Radius *="Socket_Diameter” / 2 + 0.5m
ftaFormula.3: “Filament_Support\WireSupport_Radius” :‘Glass,ézlb\Radius,lBu
ftoFormula.4: “Socket\Screw_| ength” ="Socket_Height™ \ ;
Number_of WireSupport
Socket Type
Bulb_Glass_Thickness
Cost

,% 3_Supports

§ 4_Supports

% Thin_Glass_Thickness

g Medium_Glass_Thickness
g Big_Glass_Thickness

H Bulb_Family

}"l' Drawing Creation

NeEsyass @ usfadasnd

TP B8 DA@E 0¢ wkE,

(&

Knowledge

.88 Zo
[ |

Select an abiect o & command /

Common Knowledge Toolbar allows you to access:

Knowledge
Advisor
Workbench

Formulas, Comments and URLs, Check Analysis, Design Table creation, Law creation,

Knowledge Inspector, Lock/Unlock parameters, and Equivalent Dimensions
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User Interface (2/4)

Icon Name Definition
{9 | Formula Simple formulas y=f(x,y,z,...) between any V5 parameters
ﬁ Design Table Tabula!ed relation of a set of parameters based on an Excel spreadsheet or
- a text file
F°3 Law y=f(x) mathematical law that can be used by geometric or analysis
- operators
2 | Knowle dge Inspector Allows to evaluate the impact of modifications (what if), and how to modify

the parameters

@ Lock selected

parameters Locks or unlocks the selected parameters
-

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

& _ . . .
@}a_ EquivalentDimensions parameters

Comment and URLs Searches for the URLs assigned to the user parameters or the relations

Copyright DASSAULT SYSTEMES
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User Interface (3/4)

Icon Name Definition
I ) Rule Rule embedded in the design that reacts to parameter changes, and
1¥] propagates parameter or geometric modifications
Check embedded in the design that reacts to parameter changes, and
o | Check . ) 9 th
informs the user in case of violation
tﬂ R . Feature embedded in the design that reacts to specific events, and
=4l | Reaction - e
et propagates any kind of modifications
List List referencing a set of objects (parameters or geometric features). May
compute list size, sum, min, max, etc...
toopsimi i fom;
£) Loop destruction or modification of a set of features. The loop is superseded by

the powerful ‘Knowledge Pattern’ function of the Product Knowledge
Template-Workbeneh:
al_l Add Set of parameters | Creates a node of Parameters

sm | Add Set of Relations Creates a node of Relations

Copyright DASSAULT SYSTEMES
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User Interface (4/4)
Icon Name Definition

@'\, Parameters Explorer Creates the user parameters stored at the feature level
e

v Add parameters on Adds parameters to an edge, a face or a vertex

geometry

i

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

Comment and URLs URLs

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

Macros with arguments .
or a Reaction

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

D wil | g4

Measure Update Updates relations using measures

=
o
it

Mathematical set of equations and inequations that drives a set of output

Set of Equations parameters, according to the changes in the input parameters

Copyright DASSAULT SYSTEMES
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Knowledge User Settings (1/5)

Display and update General Settings:

Check the corresponding option if you need:

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

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

3) To work with non-latin characters. Otherwise, the parameters have to be renamed in latin
characters when used.

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

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

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

%" Knowledge ‘ Urits ] Knowledge Environment ] Repaort Generation ]3

i General Parameter Tree View '_/’@
§ iﬁDisp\ay ,_J" With walue 3

% HE Compatibility S With Formula ; @
3 L Patameter names %

3 "5 Devices and Virtual Realit _JD Surrounded by the symbal * ‘—@
i
;
i
i
i
i
.

]
P-.Infrastructurg Relations update in part context :

S Modiaial Pt ;E |4 Creation of synchronous relations 1

] ( )
[l creation of relations svaluated during the global updats :
SeEanE el N R e V\<5>

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 11



Knowledge Advisor

INSTRUCTOR GUIDE

Knowledge User Settings (2/5)

Design Tables General Settings:

(1) Automatic Synchronization At Load: While
loading a model containing the user design
tables, if the design table files have been ot T it | s | oot | Rt e
modified, and if the external file data is contained
in the model, the design table will be
synchronized automatically if this button is
checked.

]
]
]
EH ceneral Parameter Tres Wiew i
]
]
]

W] Display __J S with value

S With Formula

g Parameter names

(2) Interactive Synchronization At Load: While e 48 | surroundert by the syrmbol

loading a model containing the user design tables
whose external source file was deleted, this

- L Mechanical Desi
Optlon enables the user to select a new source file ! S:E e [ Creation of relations evaluated during the alupdate |
or to save the data contained in the design tables [ "= i

n-. Infrastructure Relations update in part conte:xt
» ;E 0 |9 creation of synchronous relations

in a new file. i b= Analysis & Simulation il T?hles \
! @ # |@ Automatic Synchronization At Load

(3) Manual Synchronization: While loading a model i '_jlént JO A e Load‘_@ ;
containing the user design tables, if the design | jaglimnd ) Menual Synchranization
table files have been modified and the external file | el e o et e
data is contained in the model, the design table B i D e e e T ]
will be synchronized if this radio button is Shemmman s ooaes 7 P
checked. To synchronize both the files, right-click
the design table in the specification tree and
select the DesignTable object->Synchronize
command or the Edit->Links command.

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

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

>-‘ Digital Mockup
= Equipment & Systems

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 12



Knowledge Advisor

INSTRUCTOR GUIDE

Knowledge User Settings (3/5)

Language Settings:

(1) Check this option to have access to more language libraries. That means more functions will

be available for the Edition of Relations.
(2) Check this button to load ALL the available libraries.
(3) Otherwise, select the libraries packages in the list and use the arrows to add or retrieve them
to the list of libraries to be loaded.
{}?Bﬁo’n’s ”””””””””” Knowledgs | Units || Knowidge Envi ] Report Generation |
3 o= b General %uage §
i iUDispIay ME Lnad extended lanauage libratiss 3
| R compatibiity < ) = Dot
§ HiaysizB asisPatket B 3
; Devices and Yirtual Realit R SEl\/Faste ;
i v-.InFrastructura @_' i
i Mechanical Design 29 SiEE — §
ir Shape v ‘ | | %
§ b= Analysis & Simulation 3
% I~ AECPlant 3
i = Machining i
g Mot — i
Instructor Notes:
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Part Infrastructure Setti

i )-. Infrastructure

—m Product Structure
—m Zatalog Editor

i —E. Real Time Rendering

=1 DELMIA Infrastructure

Copyright DASSAULT SYSTEMES

i —EMateriaI Library =) :
! 4 Relations ,_@ .
{ —r ]

= Bodies undet operations 3

I Photo Studic b

Display In Geometry Area ]

Knowledge User Settings (4/5)

ngs:

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

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

] ]
3 { Options General Display Part Document ]
i

=B General Display In Specification Tree

4 External References ]

(1 Constraints

o Parameters

2 Expand sketch-based feature nodes at creation |

(] rly the current operated solid

[T oy current body ]

esign_of_hub

zx plane

Ex\l Parameters

Instructor Notes:
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Knowledge User Settings (5/5)
Product Structure Settings:

Activate the following options if you need :

1) The parameters of the product to appear in the specification tree.
(2) The relations of the product to appear in the specification tree.

Copyright DASSAULT SYSTEMES

oL Feas

FiCpkons Froduct Structure | Product Visuslization | Reconcliation
i

3"'“ General Specification Tree Order

i

3 Infrastructure | Specification Tree Mode Mame | Activated | Up

! Products Mode i

s Representations

1 i Material ‘fes Activate

i Bl Material Library Parameters e CERE
i —
! [l catalog Editor Relat\on.s fes

' Constraints s

] %, Phota Studio Publications

! Others..,

! Real Time Rendering Applications ‘fes

Instructor Notes:
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Stringer
Master Exercise Presentation

2N .
{2 -j 65min
<, N -

In this exercise, you will design the Stringer part and
control its modification using the Knowledgeware
tools.

In this exercise, you will practice:

@« Creating User Parameters

« Creating Formulas

£ Creating geometry using User Parameters

@ Creating Rules and Checks for the design

&« Creating a Design Table and changing configurations

using the design table

Instructor Notes:
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Creating Parameters, Formulas and Lists

Creating User Parameters

Creating and Using Formulas

Creating Lists

Associating URLs to Parameters and Relations

00

l

Copyright DASSAULT SYSTEMES
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Creating User Parameters

You will learn how to create and manage parameters.

3] Wheel_Rim

Copyright DASSAULT SYSTEMES
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Kn | ™ | Al
What are Parameters? (1/2)

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

= Two kinds of parameters:

& Intrinsic Parameters are generated while e
creating any geometry and features. They Parameters ;
define the intrinsic properties of the Bracket ength=100mm Parameters at
features (depth, offset, activity, ...) Spacing=40mm=(Bracketiength | | Assembly level

# User Parameters are especially created by

the user. They define the extra pieces of TQP@F o e

information added to a document. The User =-33 Stringer

Parameters can be defined at different —_ xy plane

levels: — 7 yz plane
= Part level P pians

= Assembly level

i Parameters
= Feature level

. . ¥ Width=63 Parameters
@ User Parameters can either be defined: ' ok TT at Part level
4 With a single value (continuous). In this A Cnariole e
case, the parameter can take any value. == PartBody
£ Or with multiple values (discrete). In this 77 Pad Beam
case, the parameter can take only the pre- o 7\ sketch.Iprofile
defined values given at its creation. 4. AbsohiteAxis
H l:,BGeonntrr
& = Any parameter can be: =% ‘
5 < Defined or constrained by relations g il 3
2 e V_ - I8 Offset.13 i | Intrinsic
2 # Used as argument of relations | 2o offset 15 ' | parameters
Instructor Notes:
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Kn | ™ | Al
What are Parameters? (2/2)

‘ Parameters in a product ‘ @ ighlBulh_assexubly
ar&l’aramters
HlJIh_I')imneIH =24

Length Type > HEP Bulb_Height=34mm

_ Socket Type—American
User Parameters defined & socket_iameter omm

on a CATProduct .
B Socket | leight=9mim

Real Type > 5 cost=0.52

—@ Bulb_Ratio=1 416666667
String Type workstahis=In_Progress
n—‘%j Socket_Assy (Socket_Assy.1)
gl Parameters
== Socket Tip (Part3.1)
a8 | Socket Tip

Parameters
Parameters defined Sl Materal =Tikanim
on a CATPart

Diam—9mm
ill-@ PartRody

Copyright DASSAULT SYSTEMES
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Why Use User Parameters?

any

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

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

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

L}

oy

]

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

Aluminium

latey Edition of
Rim_Size=406 4mm the User

| I‘Bolt_Pattern_Diameter=127mm _— Parameter

,Lﬁﬁ Number_of_Bolt_Holes=5

i

E6-551-5__§0uterj{im

i;é;}Geometricai Set.i
L]

Copyright DASSAULT SYSTEMES
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Creating User Parameters (1/2)

@ Click on the f(x) icon.
The Formulas panel is displayed.

fea

Select the desired type of
parameter and then specify the
Single Value or the Multi Values
option.

@ Click the New Parameter of type
T

button to create the parameter.

Formulas: Car_Jack_Support

Edit name or value of the current parameter

Filter On Car_Jack_Support

Filer Name ;

Filter Type : |All -

Double dick on 5 parameter to edit it
Parameter _* | valus__ | Formula Active | A
“Base_Cylinder|Draft, 1\ Activicy” true =
*Base_Cylinder|Draft. 11Angle’ 3deg
*Base_Cylinder|Draft. 1\Angle2” Sdeg v

[ ket 1\FirstLimit, e

Som

[ New Baraieter of type fReal =] with [Single Value ;J] Add Formula_|
Delete Parameter i Delete Formula I
@ ok | @ ooy | & cancel|
e

fixed values for the parameter.

In this case, you are required to enter the values of
the parameter as soon as you click the New

The Multiple Values option allows you to pre-define

Value List of "Real.1”

Enter new values one after the other
0.8

Type here the different
values of the parameter.
Click the Enter button to
validate each value.

g Parameter of type button. The “Value List” panel 2

B appears. - Use these arrows to

5 reorder the values.

% <:| Remove I Remove Al |

‘%: @cancel| | Click OK when finished.
Instructor Notes:
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Creating User Parameters (2/2)

The new parameter appears at ~ |Mass —~ 770.525g = Volume ¥ MaterialDensity ves |
the end of the parameters list ; Il
with a default name (here Kl | DN
Real 1) and a default value 0. 1Edit name or value of the current parameter i

@ You can rename the parameter  iegiiiane o vaiue of the trrent parameter T Ty
by typing a new name in the ;
Edit name field; and attribute it .
a value by filling the Edit value
field.

| CrivingConstank 0.65

closes the Formulas panel.

@ The OK button validates the creation of the parameter and
The new User Parameter is added to the specification tree.

[-

+—.5’ vz plane
i

Formulas: Car_Jack Support @@
&8 tmpart. | g Parameters
Filter On Car_lack_Support
Fiter Nare ¢
Filer Type : |All -
Doubls cliek on 3 parameter to edi it
Parameter * | value | Formuls | acive [~
@ " Base_Cylinder|Draft. 1\ctivity” true =
w *Base_Cylinder|Draft. 1\angle” adeg
ﬁ *Base_Cylinder|Draft.1|Angle2” Sdeg v
@ Edit name or valie of the current parameter
@ r
= | ket 1FirstLimit|O Smm
El
a
8 Nz parameter of ype f[Real =] with [Single Value ~| _AddFormus
a
£ Delete Parameter | Delete Formula
ES
5 9 s | o]

Instructor Notes:
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Filtering Parameters (1/2)

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

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

Then select in the specification tree the feature that contains
the parameters that you want to use.

: ! With the incremental mode unchecked,  poubledikon 2 paraeter (o o [va Formsaz [z A1)
! 1 arameter alue armuls | Active

; %% i ALL the parameters of the Groove and ALL PartBody\Assemble. 10\Bady .8\Groove. fiSketch, 7ibarallelism. o414, true

! ] H it H PartBody\Assemble. 10\6ody .8\ Groove, isketch, Filarallelism, 94im. .. Constrained

: . those of its definition sketch are displayed. e e (e

ixed, 95\Ackivity  true

PartBodyiAssemble. 10\Body. 8\ Groove, §iSketch, 7ifixed. 95 made Constrained
PartBody\Assemble. 10\Body. 8\Groove, 3\ ThickThinl 1rnm

PartBodyiAssemble, 104 Body 8\ Groove, 33 ThickThin2 Omm

PartBodyiAssemble. 10\Body. 8\ Groave, 31 Activity true b

With the incremental mode checked, the : P lrveews B |
parameters of the Groove and ONLY the 3

dimension parameters of its definition
sketch are displayed.

PartBodyiAssemble, LB .
PartBody\assemble, L0\Body 81 Groove. 3\ Sketch, 7yOFFset, 781, OFFset
PartBodyiassemble, L0WBody . B\Groove. 3\Sketch. 7i0ffset. 811Radius
PartBody! Iy .B1Groove, 3\ ThickThinl
PartBody\assemble. 10\Body. 81Groove. 3\ ThickThin2
PartBodyiAssemble. L0YBody 8\Groove 3\ Ackivity

fewer parameters are displayed: only 7 where found for
Groove.3

Copyright DASSAULT SYSTEMES
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Filtering Parameters (2/2)

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

i Filter On Groove.3
Filker Mame: ¢ *

you can make a query per name
Filter Type : |Length

...or per type: [4

\Double click on & parameter to edit it
i
E | Patameter  *

2|4

Renamed parameters
Hidden parameters
Visible parameters
User parameters
Angle

BiPartE b £
3 PartBody!Assemble. 104Body 84 Groove, 34 ThickThinl
roove, 3 ThickThinz

Boolean b

Members of Length
PartBody!\assemble. 10\Body . 8\Groove. 3Sketch, FAOFFset, 7RYOfFset
PartBody!Assemble. 10\Body . 8\Groove. 3\ Sketch, PA0FFset. 1R adius
PartBody!\Assemble, 10\Body, 8\Groove, 3, ThickThinl
PartBody\Assemble, 10\Body, 8|Groove, 3\ ThickThin

+ | Diesign Table

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

@ You should now be able to select a parameter easily.

Copyright DASSAULT SYSTEMES
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Adding Sets of Parameters

In the specification tree, you can create sets of parameters under the Parameters
node in order to regroup the parameters by categories.
In the Knowledge Advisor workbench, click on Add =l
Set of Parameters icon. 21 =l

Select in the tree the Parameters node or an
existing set of parameters under which the new Set
of Parameters will be created.

You can rename the Set of Parameters by editing its =
Properties (in the contextual menu).

You can reorder the already existing user
parameters using the Reorder option of the
parameter contextual menu. Select a Set of
Parameters to place the parameter in it.

HMam_Dlmensmns

B Cther_Speci

To create a new user parameter directly in a

specific Set of Parameters, you have to use the Areamelsr baploter

| Feature ¢ | Specification_Part\Driving_Parameters\Main_Dimensions I

OBNONONONO

Parameter Explorer. Select a Set of Parameters
before clicking the New Parameter of type button. A
Name: | Type | Walue ] Driven B ]
H “Tatal_Length® Length 200rmrm
” ; width L Lenat 80w ::
% 3 Iey Parameter of bype ILength | with |Single Value 5
% i Remove I ImEort‘.. I
5 : '
% b ‘Total Length — Parameter
E) | |— —-€ng i Walue | [S0mm =|
£ ] i ~Properties |
;i Local Mame 1W\dth
© _Name : [ Drivina_ ParametersiMain Dimensionstwidth________ _ceoa .
Instructor Notes:
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Why Publish Parameters?

i

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

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

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

i

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

i the hub when replacing the rim, with its
parameters published or not.

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

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

the parameters of which are not
published.

The external The number

parameters of of holes of
g the hub are still the hub and
b linked to the the diameter
o first rim. They of the pattern
% are not automatically
3 updated. adapt to the
£ new rim.

Instructor Notes:
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Activate the part containing the
parameter you want to publish.

Window  Help

i ﬁ;g Eaormula. .. i
Standards..., 1

If the parameter you want to publish

Select Publication... in the Tools menu:

Publishing a Parameter (1/3) &>

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

Guiding_Part (Guiding_Part.1)

£

T& Parameters
| L= B

I I—ﬁ Faces_Offtset=34rmm

Relations

i.

. . o -4, Guided_Part (Guided_Part.1
is a user parameter, click on its icon Qﬂ Part { - )
in the tree.
Publication
Lhlame. | Status | Element mj
Head_Length I K Publishing_Piston|Guiding_Part. 1\Guiding_Part\Pa...
OEb
The user parameter now - ZT:
g appears in the list of published Export..
% el_ements of the Publication Parameter. ..
; dla|09 box. [Publishing_PistonGuiding_Part. 1\Guiding_PartiParametersiHead_Length is published w
< — . .
g ﬂ 4 Publish & face, edge, axis, vertex or extremity
5 1 @ Cancel I
H .
8
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Publishing a Parameter (2/3) &>

§ 2| x
! 2 @ If the parameter you want to publish is an
! I Feriche | intrinsic parameter, click the Parameter

options... | i Choose the parameter ji 2x]
Impart... /

— @ Select the parameter: Eilter on Skekch. 1
_{ﬁ - directly in the dialog b

Fan. button of the dialog box.

; 5 . Filker Marne :[*
. Parametzr. | P - or by the intermediate of ! Fiter Type : a1 =
?Ubhs'— = \3 the geometry i Parameters
3 - i [activty =
: o I . i |AbsclutefxisiActivi
Zancel I {
i i |Radius. 1idisplay_parameter_mode
¢ |Radius. 14 activity_boolean
| | Coincidence, 34 Activiky
¢ cninridenee. A4 mnds LI

| 9 oc 1 9cul
m (eec)
Click OK to validate the selection.

The intrinsic parameter appears in the list of published
parameters:

Copyright DASSAULT SYSTEMES

: Mame | Skatus I Elerment I Hemnve l

| |Head Length ©K Publishing_PistoniGuiding Part, 14Guiding Part\ParametersiHead Length

¢ |iRadius o] 4 Publishing PistoniiGuiding Part, 13Guiding ParbiPartBodyiSketch, 1iRadius. 1 Radius B

i pticns. . I
Yo ccccrcccccmccccccccccccccccccccccccccccccccccccccccccsmcccasmcccamcccmmmcccmmeccamneennnneeeaoooe PSP a.
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Publishing a Parameter (3/3) &>

Published Parameters appear in the list with a default publication name.

Tomodity e T 20

®

publlca?lon | status | Element Remove |
name, first ; LK Publishing_PistonlGuiding_Part. 160
select the ! o= shi
publication. ;
Then, select the ' LIS 1 21
name field. ;

Mame | status | Element _Remove |

Edit the name 3 [.Hﬁd,Lang:hﬂ?JK& Publishing_PistontGuiding_Part, 114G
! _‘r[m:j

and validate =

® ©

with Enter. T N T @3 Publishing Piston
o : Guiding_Part {Guiding_Part.1)
Publication I i s @ Guiding_Part
| Name: | status | Element pemove: | =-Publication

I |j—7>| Head_Length
Head_Hadius

t‘@(ﬁuided_l-?a {Guided_Part.1)
Applications

i |Head_Length QK Publishing_PistontGuiding_Part, 13E0
{ |Head Radius K Publishing PistontGuiding Part, 11G0 o
! ptions. .. I

Import... |

Expart, ..
<| | _FI Parameter. ..

i |Puhlish: seleck an element. Rename, replace: select & list row

@ Validate the ‘ il:l Publish a Face, edge, axis, vertex or extrermity parameters appear
publication by ! under the
| - I Q_C’K,iflgﬂ] publications node of

clicking OK.
\__J the active part.

Your newly published

Copyright DASSAULT SYSTEMES
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Using Published Parameters (1/5)
Published parameters are called while editing formulas.
In this example, we are going to make equal the inner cylinder diameter to the head
diameter.
C@@bliﬁhed_Piston Be activated on Guided_Part level and open the
Part i} formula editor panel of Cylinder_InnerDiameter

parameter.

! | Cylinder_InnerDiameter =

3 [ External ParametersiRadius™ *2]

=PLUDICaTIoNS

L Head | angth

reWGuided_Party

Edit the formula by selecting the Head_Radius

parameter:

» Under the Publications’ node of Guiding_Part

* In the External Parameters of Guided_Part, provided
that it has previously been copied with link. The
copy with link is already made if you have used this
external parameter before, or if you have
intentionally copied/pasted it Special as result with
link.

Copyright DASSAULT SYSTEMES
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@ The edited part has {
become contextual.
The External

Parameters linked to
the published
parameters appear with

a green Capital P on
their icon in the tree.

Copyright DASSAULT SYSTEMES

@ I@) PartBody

Using Published Parameters (2/5)

Published parameters are called while editing formulas.

Published_Piston
*—- e (Al INg_PArt (Giilding_Part 1)
sided_Parl {Guitle]_Parl 1)
L3
o2 %y plane
et yz plane
e’ 2% plane

digParameters
F

1:& Relations [...]

—Applicalions

f(c) Formula.4: Cylinder_InnerCiameter ="External Parameters,Radius™ *2

Instructor Notes:
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Using Published Parameters (3/5)

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

)

_E Photo Studio 13 ‘Restict ewtemal selection with link to published elemen

BT oen 1

f—F Dptigns Gereral | Dizplay I Part Diocument I ]

) ) : &N General Enternal Reference :

The setting prevent!ng i v-. Infrastructure ‘2 Keep link with selected object :
the use of non published 1
geometry also works with ; -m Product Structure [] Show newly created external ieferences ;
parameters. 1 It aterial Library [ Confirm when creating a link with selected abjsct 3
: _ Catalog Editar 4 ze root contest in aszembly i

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

Filter On PartBody

i Filker Mame : ]

Filker Type @ |al hd B e R '
| ] 1 |Depth =
| Parameters ! ; ]
| [Sketch. Lioffset. 20\ Activity ) Lfﬂﬂﬂj

Sketch. 140OFFset, 20\mode i
Sketch, 140FFset, 2140OFFset i ; .
Sketch, 110FfFset, 21 Activity In this case, the depth parameter of GuidingPart was not
S published and only its value (52mm) has been taken to
edit this formula. Neither link nor external parameter are

created.

B o

Copyright DASSAULT SYSTEMES
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Using Published Parameters (4/5)

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

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

iblished PistonB LRI you create links to external information, but
|Guided Part (Guided Part.l) you also define a “context” link from the
=33 Gulded_Part edited part to the root assembly (by

default). The context link is unique and the
product it is connected to is called the

. ¥Z plane context assembly.

27 plane

L%y plane

@ Relations [ ...] Knowledae link
Wi 1
#@}PartBody 9 @ If the root product is not anymore the context product of

|r;@6u|d|m_part (Guiding_PartA) Guided_Part, its icon indicates it is out of context.

#-33- Guiding_Part P S ) e Contex
=-publications { J@ ; @ |Published_Piston (Published_Piston.1)
$|Head_Radiis) ' i

— $|Head_Length %] Guiding_Part (Guiding_Part.1)
—Applications Applications

Copyright DASSAULT SYSTEMES
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Using Published Parameters (5/5)

assembly.

@ In this new context, try to create, in the
Guided_Part, a new formula referring to
another published parameter of the
Guiding_Part.

An external parameter which is
created when the root product is not
the context product will never be
considered as connected to a
published parameter.

Copyright DASSAULT SYSTEMES

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

;@Guaing_l"art {Guiding_Part.1)

Y@Guiding_li)art
=+ ublications
[#1Head_Radlus

Head_Length #‘}“\\ ; | Cylinder_Length

TI“S(ternal ParametersiHead_Length™ *3

@ Guided Part (Guided Part.1)

b tsuided Partl

. Kf plane

Instructor Notes:
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Creating and Using Formulas

You will learn how to create and use Formulas.

|l =g .
= Relations

f(c:u Formula.l:
f(c) Formula 4:
f(c:u Formula.5:

*— PartBody

Copyright DASSAULT SYSTEMES
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What are Formulas?

il

Formulas are relations used to define or constrain any parameter.

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

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

€

1

fraror mula.4{ PartBody' Sketch.1'Radius 48 RadiusHRadius_Eub *1.2 |

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

il

1
ar@j@ Glass_Bulb (Glass_Bulb 1)

g Glass Bub

..~ K¥ plane

..~ ¥Z plane

..~ 2X plane

irﬁ Parameters
Material=Glass
P ShattActivity =true
=4 & Relations

— jtaFormula.1: PartBody\Sketch.1\Offset.36\0Offset=Radius Bulb

— jtaFormula.4: PartBody'Sketch.1'Radius 48 Radius =Radius_Bub *1.2
- jtaFormula.5: PartBody"'Sketch.1Otiset.53'Ottset=Radius Bulb *.7

#-98 partBody

—  Glass

Copyright DASSAULT SYSTEMES
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Creating a Formula (1/2)

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

@ You can access the Formula Editor through different means:

Formulas: Outer_Rim

- Click on the f(x) icon; in the Formulas & _mport... |
panel, use the filter to select the 3 ﬁ‘) 3 Fier Gn Outer_Rim Double-click on the
parameter you want to edit. Either e : :::: :'j:‘:“{;enamed — e parameter in the list or click
double-click on this parameter or click ‘ the ‘Add Formula’ button
the Add Formula button. Double dick on a parameter to edit it /\

Formula

Pocket_width
Bolk_Pattern_Radius 2.25in

Edit name or value of the current parameter
| Rim_Size_Radius

Hiew Parameter of bype [[string = | with [single value ] Add Formula_|
Dilsts Papameter | Delets Formula |

@ ok | D apph & Cancel |
. S|

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

g Constraint Definition 1 x|
=
% Va\uelm = e
Edi
2 =_— or... s -
dit...
E [ @ Add tolerance. .. Morgs> I
a — Add tolerance. ..
5 ® = o Cancel I
s | — Change step L4
S e
]

Instructor Notes:
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Creating a Formula (2/2)

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

Formula Editor : Rim_Size_Radius

& ®|@|s
|Rim_Size_Radius e
[]Rim_S\ze 12 ]

Members of Parameters Members of Renamed parameters
Inner_Hub_Radius

Enter the formula here

~ A | P
= e ter o Pz Z/|] Use the dictionary to select a
Opsrators - = parameter or a function
< | 2 ‘| |Bolt_Pattern_Diameter hd
|Rim_Size |17in @
- 9 ok | Scaed]

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

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

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

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

&
& Click OK to validate the creation of the formula.
§ The Formula is added to the Relations node in the specification tree.
g
Instructor Notes:
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Selecting Parameters in the Formula Editor

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

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

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

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

Dictionary Members of Parameters
A |l

— |Renamed parameters
M

Angle
1 |Painter on walue function:
HES | &

8
E @ If you know the exact name of the parameter you can also type it.
2
§ fangez =
ﬁ | Draft_fingle + 1deg| ]
g R
Instructor Notes:
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For instance, the functions of the Measures dictionary
allow you to define a parameter as:

« A distance between two points

* The minimum radius of a curve

* The total length of a curve

* The length of a curve segment

» The area of a surface or a sketch

* The perimeter of a surface

* The volume of a PartBody or a closed surface
» An angle, oriented or not, between two lines,
directions, or planes

Using Measure Functions in Formulas (1/3)

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

Formula Editor : Width

i
®|2|o

[width

[

Dictionar, Members of Measures

Parameters distance (Body, Body): Length

Design Table minimumCurvatureRadius (Curve): Length
Operatars nbDomains (Body): Integer

Painter on walue functions
MNC Manufackuring

Paint Constructors

Lawe

Line Canstructors

Circle Constructors

String

Direction Canstructors
Electrical Functions

List

Surface Constructors
‘Wireframe Constructors
MC Manufackuring resource
Generative functions

Fart Measures

Plane Constructors
Analysis operators

length (Curve, ...0: Length

length (Curve, Point, Boolean): Length

length (Curve, Point, Point): Length

area (Sutface, ...): Area

area (Curve, ... Area

perimeter (Surface, ...): Length

Point-:=coord {rank: Integer): Length

wolume (closed_surface: Surface, ... Valume
wolume (Wolume geometry, ...): Yolure

angle (center: Point, ptl: Point, pt2: Point): Angle
angle (Direction, Direction): Angle

angle (Line, Line): Angle

angle (Plane, Plane): Angle

anglecriented (Direction, Direckion, Direction): Angle
anglecriented (Line, Line, Direction): Angle
anglecriented (Plane, Flane, Direction): Angle
curvature {crv; Curve, pki Point): Real
distancedir (Body, Body, Direction): Length

Object
Math
Lnits
[ I
@ oK & Cancel I
(S

Copyright DASSAULT SYSTEMES

/ To make sure that you have access to all these functions, check that the Load extended language
libraries option is selected in the Knowledge tab of General settings (Tools>Options).
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double-clicking on it.

Copyright DASSAULT SYSTEMES

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

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

Formula Editor : Width

Using Measure Functions in Formulas (2/3)

5]

| width

Dictionar: Members of Measures

Lisk [nbDamains (Bady): Integer

Surface Construct:
Wireframe Construckars ¥
< | &

Instructor Notes:
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Using Measure Functions in Formulas (3/3)
@ The length function is added to the Formula Editor.

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

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

Of course, when the argument is an Integer or a Boolean,

i . Width
you can just type it. In our example, the third argument is a Il ! - : T 1\? @
Boolean: type ‘True’ if the length is to be calculated from I'_E”_gt (BotbadtyiSline, LPartBatPaft it Trich
the origin, and ‘False’ if the length is to be calculated from ot MEtibars i Bataristate ey
the curve end. Design Table ;l |Renamed parameters ;| [
| PartBadyiPaint. 1
@ Validate by clicking OK.
@ oK ' Cancel
o Z S|
CATIA may ask you if you want the relation to be updated u
g @ automatically with global update. We advise you to answer
3 ‘Yes’.
g
Instructor Notes:
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Using the Language Browser

®
®

Open the Language browser panel by clicking on the following Action

button in a Relation Editor.

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

The Supported/Inherited
types field provides you
with a list of the types
supported by the selected
type, and of the types that

Language browser

Object: [Draft, 1
TPt [Draft

SupportedfInherited bypes

©

The Functions using type
field lists the functions and
methods whose first

Draft .
the selected type inherits e S CoarOaraiy argument is a type of the
from Body centerofgravity Supported/Inherited types
: . GeometricFeature distance - list
Double-click on the type visualizable distancedir : . .
to have it automatically Feature: g@@jﬁg;w 77777777 The Functions returning type
declared in your relation. e —— :n;csiu;em field lists the fupctlons and
e ) ------- GeometricFeature —---- # 0 addrupleraied methods returnlng the
HLet Solid1 (Solid) | Ean AddTuplesucceeded selected type.
[ N | Poot AttributeType - R
g DistancetiireProduct Double-click on a function to
IsLeaf Elec_DistanceComman .
IsDatun\}_ zabh EndModify Template have it added to your
The Attributes field lists PG Frd = relation.
@ the possible attributes of o _ |Furctions returning type
the selected type, and of Pick - smart\-‘nlume([l
g the supported and i R v
5 inherited types.
£ . Clase H
2 Double-click on an b 6 Click Close to close the
: Attribute to have it filled in panel.
3 your relation.
g U Betivity |
- Skt i
o
Instructor Notes:
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Equivalent Dimensions Feature

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

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

size.
. - . . - - Select i to i t
Click on the Equivalent Dimensions icon inthe g ZL2CL RAUETE SE 0 BT
common Knowledge Toolbar. The Equivalent EEI}: b || it On Shefchs
Dimensions Edition window displays. Sl | rierbeme fippl Fiter e |

Filtet Type | ILength -

Parameters Parameters For Equivalent Dimensions
s Radius, 13\Radius
s Y Radius, 100Radius
Radius, SR adius

& oK o Cancel
. 8 ok | Scuel]

Click the Edit List... button. A panel displays for

Select in the list the parameters that will have
the same value and use the right arrow button to
add them to the Equivalent Dimension feature. [ (egicist. ) e

. ‘wheel_Rim|Outer_RimiSketch.3\Radius, 1:3\Radius
Click OK when all the parameters are selected. Wheel_Rim|Ovter_Rimisketch, 3\Radius, 10\ adius

heel_Rim|Outer_RimiSketch. 3R adius, 5\Radius

@ Back in the Equivalent Dimensions Edition ] = =

panel check the value of the equality before |~ Type accepted in this Equivalent Dimensions feature
s .
validating by clicking OK.

" & Cancel I
&
2 The Equivalent Dimensions feature is displayed
5 in the Relations node.
2 Double-click on it to view the list of parameters,
z modify it or change the value.
Instructor Notes:
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What is an External Parameter?
= External Parameters are linked copies of parameters driven
in an external document.
® |t is possible to create them provided that the ‘Keep Link
with selected object’ in the Tools > Option menu is activated.
3 o] Wity Display | Part Document |§
i Catalog Editor External References—i
I & Partiofvastilctre | 3 Keep ik with selected object
w They can be created:
4 Automatically by referring to another part’s parameter
in a relation
% Manually by using the Copy/ Paste Special — As Result
With Link command
frasie specal LR 20 x|
3 @ Paste As specified in Part document.
‘ ) Paste with ik [As pesult Ll
i @ cinel |
" These two External Number_of Bolt_Holes=4
s Parameters are linked 5 .
% their fathers__ln\WheeI_le f 1§ Relations
2 =\ i
g \ \'ﬁr-,l #-."; Geometrical Set.1
Instructor Notes:
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Why Use External Parameters?

it

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

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

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

i

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

@ Wheel_Hub

2 XY piane

g’ Bolt_Pattern_Diameter =127mm

= Here the Number_of_Bolt_Holes parameter
has been copied with link from
Wheel_Rim.CATPart to Wheel_Hub.CATPart.

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

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

documents.

This is possible between any type of document
&

mbhr

The following Assembly contains two Parts. TMPiston_Head fPiston_Head.l) _
Y -

click on the user parameter

@ In the specification tree, double-
Axle_Diameter in order to edit it.

In the contextual menu of the . ’
y Formula Editor : Axle_Diameter

parameter’s value, select the

Edit formula option. R

The Formula Editor panel is [Eote_Diameter

displayed. I
& Dictionar, Members of Parameters tembers of All
g Fib_Thickness
19 Design T able Renamed parameters Aule_Diameter
:f gp_erators e Length
= h i
H NE Mamdaciion L]
g [ I
£ @ 0K < Eancell
g —

Instructor Notes:
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Referring to External Parameters in Formulas (2/2)

@Plston Assembly

Select the second instance
@ (Piston_Head).
The External parameter
selection panel is displayed.

i
i
: ;
i ! ‘ Filter on Plstun _Head, 1 i
' Filter Nama

]
]
Filter Type ¢ |all ]

Parameters

i ¥ Plstun Head‘\Part
i 1 |piston Head\PartEody\Sk&tch 1\Radius, 1|Radiu: ]
Remark: ! i |Piston_HeadiPartBodyi Sketch, 11Radius, 1idispla: ]

. . . . . . Pisti Head\PartBody\Sketch. 1\ Radius, 1) activit ¥
The External parameter selection panel is mainly used to select intrinsic ek e, e ‘atirl

parameters. In the case of user parameters it is possible to directly ! i
! ) & Cancel | |
select the parameter in the tree. - 3 o | dowe] |

Select in the tree the user
@ parameter Holes_Diameter.

Validate by clicking OK

in the External parameter selection, in

Formula editor, and in the Edit Parameter
dialog box.

@ Provided this option was activated,

External References

: & Part nfrastructure = Kesplink with selected obfect |

5 an external parameter haw

2 the Piston_Rod.CATPart

g and is used in the newly created formula. — ]
Instructor Notes:
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Creating Lists

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

Copyright DASSAULT SYSTEMES
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What are Lists?

The Knowledgeware List features are lists of ordered features or parameters.

A list can be populated either automatically or manually.

® The items of a list can be reordered either manually or throughout functions.

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

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

0

1

® Lists can be used:
¢ To make a sum of parameters easily

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

% To create loops in reactions features or in loops features

4@

E

List Edition
7]
o s i
EnaParameters ! Mame [ Walue § <Type= A
! i i Surface.1 Surface. 1
! |— Material=None i Symmetry.5 <GIMSymmetry > —
' | Surface.4 Surface.4 — ]
1 Jain. 1 <G5MAssemble >
» Fillet 1 <G5MFillet>
w Fillet. 2 «G5MFillet >
E Junction.1 <E30Junctian =
14 Symmetry, 1 <GESMIymmetry =
e Symmetry, 2 <GSMSYImEtry > B
5 . »
a Murnber OF Elements : 14
3
£
b
8

Instructor Notes:
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Creating a List

In the Knowledge Advisor Workbench, select the List :
icon. 3

The List Edition panel appears.

List Edition

Select some parameters or features in the tree and click
the Add button to add them to the list.

Marne ] Value [ <Type> ] I Add
Base_Height 10mm Remove

Main_Cylinder_Height 27mm
Secondary_Cylinder_Height 18mm _Movetn |

Mave Down |

Number OF Elements : 3
@ Validate List creation by clicking OK. [5 o ) sl

The List appears under the Parameters node in the tree, L@ Base_Height=10mm

and a ListSize parameter is automatically created and V=
indicates the number of items in the list. [BP Main_Cylinder_Height=27mm
You can rename the List using its Properties. L8 ] firel :

ListSize=3

| Dictionary. Members of List .

= - - | |Direction Constructors A |List-»3Size () Integer :

The I|St feature can be man'pUIated i Electrical Functions List- »addItem (Object: ObjectType, Indesx: Integer): YoidType ]

HH i . ! |Space Analysis List- »Insertltem (Object: ObjectType, Index: Integer): YoidType ]

through Speclflc funCtlons to: | |Messages and macras List- >Append {Object: ObjectType): \;nidType 1

- Add and remove elements to the list 1 |attribute List-»Setltem (Object: ObjectType, Index: Integer): YoidType ]

9 i List- =Removeltern (Index: Integer): YoidType !

H - Get an element | [Measures List- >Remawedll (): VoidType '

= : : | |surface Constructors List- =Getltem (Index: Integer): UndefinedType '

% B Ret"eve Values from the IISt 3 Wireframe Construckars List- =RearderTbem (Current: Integer, Target: Integer): UndefinedType :

5 - Move elements of the |ist to another 1 [N Manufacturing resoun Copry (List: Lisk): Lisk ]

2 e ! |Generative functions List {Mext: ObjectType, ... )i List ]

a2 pOSItIon 1 |Part Measures List-=5um ): Real !

2 = o + |Plane Constructors List- »IndexCf (Element: ObjectType, StarkIndex: Integer): Inbeger ]

= - COpy the content Of a I|St into anOther | | Bnalysis operators List- >Compute {Operation: String, Type: String, Expression: String, Result; out Literal); YoidType ]

2 one || Object | |List-=Apply {Type: String, Expression: String): YoidType 1

§ !l s List- »Filker {Type: String, Condition: String): List ]
Instructor Notes:
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What is Populating a List Using a Query?

il

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

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

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

# List.1 is the name of the list on which the calculation will be performed

¢ PartBody is the body on which the search will be carried out

4 Hole is the Type of the searched feature

# x.Diameter>50mm is the expression (optional). If no expression is to be verified, just

write PartBody.Query("Hole","")

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

use the Edit/Search command. = B
Attibute
=7 [ ] I |
S Y
And | igi . Except |
Composed query Pl 7
” [Pt Devar L 5
2
Z
]
5
2
2]
5
2 Lock: [Evemhere = “
1
2 [ Include topology ] Published elemerts only H
o 5
% Duew.i ;‘ &t
g
o
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Populating a List Using a Query

Create an empty List: click on the List icon and
click OK without adding any item to the list.

Open the Formula Editor. Select the new List in the
tree and click the Add Formula button.
The formula editor panel is displayed.

Enter the right side of the formula in the formula
editor field. For instance:
PartBody.Query("Hole","x.Diameter>5mm")

In this case, the List will be populated by all the
holes of diameter greater than 5mm.

®

Click OK to validate the formula creation and close
Formula panel.

®

Formula Editor : List.1

List.1

I PartEiody. Query("Hole","x. Diameter >Smm") |

Dictionar:
~
Design Table o
Operators o6
L |

Members of Parameters Members of Al

A | |PartBodyiAssemble, 314 &
Renamed parameters | |PartBodyiPocket, 1\First
Boolean PartBodviPocket, 115ece ¥
Length | 8 | b

|
o Cancel l

List Edition

Name J Walue [ <Type: 2ielel
g - . Hole.1 <Huole= e
g @ The List is automatically populated 3 e ook T
> . . I i x -
2 with the holes of diameter greater ; ' Hole. <Hole ilisitien
z than 5mm. 3 ; < ' 3
2 ' i Number OF Elements : 4
s S
8
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Associating URLs to Parameters and Relations

You will learn how to create and find URLs attached to parameters and relations.

Copyright DASSAULT SYSTEMES
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Adding URLs

and/or relations.

workbench.

button.

The Add URL dialog box is displayed.

Copyright DASSAULT SYSTEMES

comment.

== URLSs can also be added to relations
at their creation or edition.
To each parameter or relation can be
added several URLs but only one

Select the Comment & URLs icon in the Knowledge Advisor

rule, check, etc) to which the URL will be added. Then click the Add

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

Back in the main edition window, you can also add a comment to
the parameter or relation.

Click OK to exit the panel.

The URL and the comment are added to the selected feature.

@ In the specification tree, select any parameter or relation (formula,

Rule Editor : Driving Mode Active E]@

You can associate one or more URLs with user parameters and relations. This
task is only meaningful when the active document contains user parameters

= I =]
EN & m®

LRLs & Comment

Organise Knowledge[X)

Mame @ Wheel_RimiRelationsiFormulas

Mame: [psste
URL ey, 3, com| Browse. .. |

@ cancel | Help

URLs & Comment

Edit |Explore ‘

Comment ;

Mame : Wheel_RimiRelationsiFormulas

URL [y, 3ds.com Add..,

s

Go

Remave
Maodify

‘Go to DS site For more information,

@ oK

Instructor Notes:
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Searching for URLs

Click on the Comment &URLs icon. o e -
The URLs & Comment dialog box opens. fo @ 8 B % ® 3

From the Explore tab panel: URLs & Comment
Enter the name of the searched URL and click the
Search button. e (opie )

If the specified URL is found, “yes” is displayed in
the Found column. Then return to the Edit Tab.

J Mame

imif nsiFormulas

Int

eactionsiWwheel_Specifications

wheel_RimiRelationsiRules_and_F
Wwheel_Rim\Relations\Rules_and_ReactionsiDriving_Mode 1 comment
Rim_Size 1 comment
I isegﬁih imanual

From the Edit tab panel: URLs & Comment
@ Select a parameter or a relation in the specification ) ~
tree : the URLs and the comments of the object are

. [Name: ‘wheel_Rim\RelationsiUser_Interface I 2b
displayed.
URL: |E:jusers\DS_EDUCATIONDesign Rules.ppt 3
In the Edit tab, the URL which has been found is omment

|

%) his Set of Relations contains knowledge Features ta be edited by the user.
g @ highlighted. P o estes nbe seedbyt
g Click the Go button to display the page or
5 document related to this URL. @ oK
; [N
Instructor Notes:
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Master Exercise Part 1
Design Process — Part 1 ;
o~ <\‘tCreating User Parameters ]

i’-) ’-\i 35 min '%Pdldllﬁl&!lh‘

N T — -— it 2
|_ Helght=75mm Creating formulas between
i the User Parameters and
=D the dimensions
: E?f OFETH =amm = - = JOffset 15 — 22 - flx)-Topivickk i
! &8 TorwWidth=22mm f'z=t.19)=4 —W(.Y.:frhic‘knag'; il
i— CircularHole =alse A

i =
Creating geometry using Spp=tteet1e =4
the User Parameters Ofg2t49 = i DTsel.29 - 75 - [ixg-Height #a
Zffzet.4d = 4 - [(x)=Trickness o)
L I
j |<_>._fo95¢.22 = 31.5 - ) =idth J 2
- = | Offest 13 = B3 - f{x)=\Width
3
§
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Creating Adaptive Behaviors

= Creating Rules
= Creating Checks
= Creating Reactions

Copyright DASSAULT SYSTEMES
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Creating Rules

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

Rule Editor : Driving_Mode Active 2l x|

it | fh K ""l, &

if Rim_Size_Driving_Made =="Manual_Mode"

RelationstRules_and_Reactions|Closest_Std_Rim_Sizel Activity =true
RelationsiUser_InterfaceiWwheel _Sizinglactivity =false

] ] Relations\User_Interfaceiwheel_Sizingiactivity =true . £
JIF |::l::| ] |:> Relations|Rules_snd_Reactions|Closest_Std_Rim_Size|activity =false
] t

) 5

! 1 Dictionar Members of Parameters Members of Boolean

] <] [an Outer_Rim|3ketch, 1\ Acti ﬁl
Keywords Outer_Rim|Sketch, 114bs

Dresign Table Outer_Rim|Sketch, 11Fixe
Operators Cuter_Rim|Sketch, 140FF:
Pointer on value function: Cuter_Rim|,Sketch, 140FF:

Point Construckors Inkeger Cuter_Rim| Sketch, 3hack

La T [Cstattr Mode Tl louter RimiSketch, 3abs T
L] | » 4 | e 1L| r] 3

[ I

@ 0K _I & Apply 1 @ cancel |

ﬁ s
Instructor Notes:
Comment about the pictures: Remove all the comments.
Keep only the relevant pictures; remove others; in this case the Kev Point: o
picture indicates a Slide to Project. ey Foint: Q;ér
n
Topic to note: %
Topic to discuss with
the students:
% ? Show them: (DEMO)
, Questions ?
0
% Practice:
) What's Next:
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Adding Sets of Relations

You can create sets of relations below the Relations node of the specification tree.
Using this capability enables you to regroup the relations into categories.

Formulas, design tables, rules and checks can all be created into relation sets. When
no relation set has been created, the destination field of the relation editor is by default

the main Relations node.

®

To create sets and sub-sets of relations, click on A=
the « Add Set of Relations » icon and select the b1
Relations node in which the new set will be created.

Eventually, rename the Relations sets using their

Properties command (MB3).

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

Relation.
Rule Editor [<] Check Editor [ x]
Mame of Rule : Name of Check :
» Fule. Check.1
w Description : Description :
ﬁ |Flu\e created by CMR 02/22/01 Check created by CMA 02/22/01
% Diestination : )| D estination
[ LightBulb_AssemblysRelations. 1 J | LightBulb_&ssemblyFelations. 1
E
x
@ T T
2 @ 0k | @cance|  Hep | P k] @ canel|
3 ey P
5
5
&
]
Instructor Notes:
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What is a Rule?

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

A Rule appears in the Relations node of the current document: « BRelalions
Rule_On_Material ]

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

it

‘ if smartVolume(PartBody)< Limit_Volume if the volume of the PartBody is less
i {Material="Steel"}

than a limit value (here 3000cm3),
the Material is set to Steel

else

Otherwise, it is set it to
Chroma

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

Copyright DASSAULT SYSTEMES
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Creating a Rule

Open the Knowledge Advisor workbench and click on the 1W :
Rule icon. 133

Rule Editor

Enter the rule name and comments. You can also choose N
@ the relation set to which the Rule will be added. |Rule_nn_width
i Description ;
Click OK. | This Rule controls the Width depending on Length walue|
Diestination :
|Part1Relations

@ ok l acan_cell Help l

Rule Editor : Rule_on_Width Active

@ The Rule Editor panel is displayed.

Enter the body of the Rule:

- Check the A|ignment button to have an automatic text J*This Rule contrals the Width depending on Length value.

formatting. # Length < 50mm

- Write your comments between the “/*” and “*/” signs. s Widkh =25mm

- Use the Dictionary to help you select the parameters ) Message("The Length is #.| The Width is set kn 25mm.",Length 1

and the functions. else i Length =100mm

t Width =50mm
Dictionar Members of Parameters Members of all
~ Length

Check the (!) button to have the syntax of your rule 'Szi";?iua = f:nn;”fd parameters

verified interactively. Operatars v

You can also click the Apply button when you have = |
9 finished scripting the rule to check its syntax. A fzsmm
g Click OK to validate the Rule creation. [@ox | @wesi| el
5 ;
El @ Rule feature is displayed in the tree under the selected B et=length)
H Relations node/set. artBody’Sketch 1,0ffset.1 2,0ffset-Width |
8 ;

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

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

Rule Editor : Rule.2 Active @@

(62 =]

wi— WER[~8]7])

Members of Length

[Dictiunar Members of Parameters
T —

| |PartBody\Sketch. 13OFFset, 100OFFset ~
ketch, 140FFset. 121 0FFset =

ad 11FirstLimibiLenagth

ad, 1\ SecondLimitiLength

Y
PartBody\Pad. 1 ThickThinl

FmerDed AT 13T

Lo 4

Keyvwords — |Renamed parameters
Diesign Table Boolzan

Operators . | |Csthttr Mode

< [E:

|PartBDdy\Pad. 1\FirstLimit}Length

20rmm

@ ok | apply | @ cance |

B+

— Type here the feature body.

| Use the Dictionary to select the
parameters and the functions.

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

= |2

||

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

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

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

9 Click this button to open the Language Browser panel.

&

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

g Click this button to add a URL to the relation or to change its comment.

§ Z#| Click the Eraser button to clear the contents of the body field.
Instructor Notes:
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What is Creating Geometry from Rules?

il

In order to create more adaptative designs, it is sometimes useful to create

geometric elements from Rules. To do so, you will use the geometrical operators

available in the functions dictionary.

= The following geometric elements can be created:
4 Point
4% Plane
Surface
Line
Curve
Circle

Rule Editor : Rule_on_Surface Active

B E

if Surface_Design =="Simple" /
> Geometrical Set.145urface. 1’ =revolve[” Geometrical Set.1\5ketch.2” ,” Geometrical Set, 1iLine.17 ,90deq, 30deg)
else f Surface_Design =="Double"
" Geometrical Set. 115urface.1” =revolve(” Geometrical Set. 145ketch. 1° , " Geometrical Set. 1\Line. 1" ,90deg, 30deqg)

Dictionar: Members of Surface Constructors

<piit (taspli: Surface, splitting: Curve, orientation: Boolean): Surface

trim {surl: Surface, orientationSur1: Boolean, sur: Surface, orientationSur2: Boolean): Surface
near (sur: Surface, near: Wireframe): Surface

'wireframe Constructors

MC Manufacturing resour extrude i, Diire Jerathl: Lenath, length?: Lenath, orientatio face
iaenerative Functions ~ iextrude (Surface, Direction, lengthl: Lenath, length2: Length, arientation: Boolean): Surface

Part Measures w | Irevalye (Curve, axis: Line, anglel: Angls, angls2; Angle): Surface ==
%0 " 0 |3 |mvoheisifacs, axisi Line, anglel: Angls, anglsz: Angls): Surface

Inft femrtinne: Hisk arientatinne: sk Sirfare

@ ok | @amly | @cancal |

Parametric_revolve
.7 xy plane
.7 yz plane
.7 zx plane

J-‘ Axis Systems

Parameters
& surface_Design=Simple

;@\. sketch.2
%

.. xy plane

.. yz plane
[~...7 zx plane
t L Axis Systems

/ Line.1

Instructor Notes:
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Creating Geometry from Rules

®
@
®

®

Click on the F(x) icon to open the formula
editor.

Select the geometric type of element you want to create (Curve
for example) and click the New parameter of type button.

Close the formula editor by clicking OK.

The new parametric feature has been added to the tree as a

geometrical element.
You can rename it by using its properties (MB3).

Create a new Rule in order to valuate the geometric parameter
created previously. Use the geometrical operators from the
Dictionary.

[ value [Fa

! 5 elocity x volume acceleration a
| PartBady\Point. 11y Displacement x wolume acceleration |
1| PartBodyPaint. 112 Displacement x volume velocity !
1 | PartBody\Point. tyactivity |Tlumination i
! | PartBady\Paint. 3H luminous intensity '
| PartBodytPaint. 3w Inverss temperature '
! i iiractiof SUrface '
| PartBady|Paint. 3\Dirsctio B |
! Edit name or walus of the Crus 1
1 [PartBody\Paint. 11% Circle: !g E— i
' Lire: i
: Paint -
'
1w Parameter of type I curve v| with [Single Value: =

T

String
Direction Constructors
Electrical Functions
List

Measures

Surface Constructors

Part Measures
Plane Constructors
Constant

Analysis opsrators
Math

|

1=l

DTS 07 T ETTare COmseretors
=pline (Foint, ...} Curve =
inkersect (Curve, Curvel: Point

intersect (Curve, Surface): Poink

intersect (Surface, Surface): Curve

curveparaliel (crv: Curve, sur: Surface, offsst: Length): Curve

project (toproject: Paint, support: Curve): Paint

project (topraject: Paint, support: Surface): Paint

project (toproject: Curve, support: Surface): Curve

assemble (Curve, ... Curve

corner (crvl: Curve, orvZ: Curve, support: Surface, radius: Length, arientationCry:
split (tosplit: Curve, splitting: Wireframe, orientation: Boolean): Curve

trim (crvl: Curve, orienkationCry1: Boolean, crv2: Curve, orientationCry2: Boolean;
r\aiar (crws Curve, near: Wireframe): Curve | -
4 »

Once the Rule is created, the geometric element is displayed
in the tree with the F(x) icon meaning that it is driven by a

formula or a Rule.

Instructor Notes:
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Handling Errors in Rules (1/2)

i

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

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

therefore in error.

Intersect curve OK

T’%Farameten
1

=

© Pont.6

C
:
:
f
t
?

i

Copyright DASSAULT SYSTEMES

fratLrvza L

Part3
Xy plane
L7 yz plane
2k plane
=dparameters
Case=1

S Rdations
T Ru\e.l
-—PartBodl

~ Point.1
~ Poit.3
- Point.4
- Point.5
- Point.6
7 Spline. 1
< Extrude.1
= Point.8
* Point.9
= Point, 10
» Point 11
» Point, 12
7 5pline. 2

# P Extrude 2

't@ Offset 1

frocurve.1

e o 4

Intersect curve in error => an error
panel is diplayed

[Messages fired by knowledge:

rror in rule Rule. 1

Message ¢
Evaluation error inrule Rule,
Update Failed

Instructor Notes:
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Handling Errors in Rules (2/2)

In the properties of the Rule (MB3), check the “Do not ! Evaluation error management o
catch evaluation errors” option. : 9 Do ot catch evaluation errcrs

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

3

=intersect{PartBodyiExtrude. 1 PartBody\Extrude.2 )

if {x.Error==true)

rale s nfonvauon |

R J icinkzisectior vres found betwveen twe sufaces, aline wil be o caiedirsicad |

1

Message ("No intersection was Found between bwo surfaces,  line will be created instead")!
x=line{ PartBodyiPoint. 1 ,PartBody|\Point.3 ) '
F

-

‘artBody\Curve, 1=x

Now, in case there is no intersection between the
surfaces, an information panel will be displayed and the
intersection result will be a line.

Copyright DASSAULT SYSTEMES
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Creating Checks

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

Check Editor : Check_on_diameters Active

= 0 ol o

Type of Check |InfDrmatiUn L‘ Message ¢ | The inner diameter is too big compared to the e:

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

Inner_diameter + 10mm <= External_diameter

i i 7
i !
| 1 Dictionar: Members of Parameters Members of Al
i ] -~ Inner_diameter
! 1 Keywords Renamed parameters
SEEELELE LS Design Table | |Length
< |3

|External_diameter | 25mm E
| @ 0K J * ] App\yJ & cancel |
Instructor Notes:
Comment about the pictures: Remove all the comments.
Keep only the relevant pictures; remove others; in this case the Kev Point: o
picture indicates a Slide to Project. ey Foint: Q;g”;'c“
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Topic to note: @
Topic to discuss with
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What is a Check?

it

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

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

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

ib

Check status is OK.

@ There are three types of checks:

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

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

4 Warning - the status of the check is indicated by the icon, and

a Warning message occurs when the check is wrong.

! Check, CriticalDistanceCheck is nok valid
LY

Warning message

Copyright DASSAULT SYSTEMES
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Why Use Checks?

it

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

# To ensure compliance with the corporate design rules.
# To avoid update errors that are foreseeable. The check sends a warning message while
editing the feature so that the unsuitable value can be changed before an update.
For instance, this check verifies that this mechanical part respects a maximum mass:
A—
m The designer edits The mass of the part
the geometry of has grown.
the part A message informs the
e = designer that it does
NN not respond anymore
,@ch_Flttlng to the part
sy pione Y B specification.
Edde = = U M +Rrelosl.
zx plane T- ¥ Mass_Check
Tgrg Parameters
MateriaI=AIuminium -
I Mavimal Mass=3.5kg =
@Nhfﬁriﬂ_nﬁnﬁih‘ =N ng_m3 @ The Mass of the Component is supetior to maxinum expeacted.

+2 Helations | ...

t PartBody

M Aluminium

Copyright DASSAULT SYSTEMES
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Creating Checks

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

: ﬁ- ] Check Editor
In the Knowledge Advisor workbench, click on the : R
Check icon. = | Check_on_diameters
Description
]This check verifies that the external diameter is at lzast 10mm gr
@ Enter the check name and a comment. You can also |E:ft“1n1;t§:u:ons
select the set of relations in which the check will be
placed. Click OK. : (o ) soms| e |
The Check Editor panel has opened. Check Editor : Check _on_diameters Active 2|2
@ Select the type of check in the list and enter a EHENE T el AR e
message that will appear in case of failure. [Ty'pe of Check : |Inf0rmatlon L] Message : | The inner diameter is koo big compared to the e ]I
Silent hd

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

Inner_diameter + 10mm <= External_diameter

'

. R . Dictionar: Members of Parameters Members of All
Type the body of the check in the main field. ~ Inner_diameter
A check is a statement generally based on R g | pareimeters
comparison operators: <IIE | &
“<”, M=, 22, 2, 157, Yes | External_dismeter |25mm =
. You can use the Dictionary to help you select the ewienl ] @
H parameters. |
3 Click OK to validate the creation of the check.
2]
8 @ The Check feature is displayed in the tree under the
£ selected Relations node/set.
Instructor Notes:
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Analyzing Checks

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

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

A

w  Click on the § icon in the toolbar to accede to the Check analysis window:
The Check mode Fajf Click here to generate

displays only the .‘I Filtr :# Check ) Failure I

Check features
that failed while
updating the check
report.

the customizable report

Mlame FE
LightBulb_Asser

LightBulb_Assen
LightBulb_Assemr

; i Click here to solve the
>==! checks created

The Failure mode
displays all the
items that failed
while updating the
check report.

i+ ¥ correction (only
available for the

o Knowledge Expert

, Checks)

: Click here to display or

i associate a URL

alug = 12rr

Reframe On I

Double-click on an item to display
the check and the items associated. & oK

Copyright DASSAULT SYSTEMES
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Creating Reactions

You will become familiar with the Reaction feature.

Reaction 2
Source e | election =

(& Sources :

|| LenEth
|

Available events IVaIueEhange LI

|parameter : Length
— Action

@ Knowledgeware action 2 WE action
Let parameter] = Omm ﬂ

Let parameters = 9mm
if Height == ¥5mm and Depth < S0rmm
{

Edit actian.., |

Destination ;
| Stringer'Felations

o Cancel I

%‘? Relations

=1

Al Closest_Std_Rim_Size

Instructor Notes:
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Why Use Reactions? (1/3)

= The Knowledge Advisor rules have their own limit.

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

4 They are integrated to the update mechanism

= Parameters cannot be in input and in output. For example, it is not possible to
write: if x>18mm {x=18mm}
@)
~ The attached part ‘ForceValue.CATPart’ contains a reaction which forces the
Tvalue of the length.1 parameter to 50mm if it is increased above 50mm.

= Loops and conflicts are forbidden

+ Their language is simple
= And limited too

Copyright DASSAULT SYSTEMES
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Why Use Reactions? (2/3)

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

@

A reaction is similar to a rule in the fact that:
= Iltis stored in the model
= It reacts to changes and triggers modifications

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

= It can be used for the definition of PowerCopies and user defined features

E

But:
= It can react to a larger amount of changes
= It can drive very complex modifications

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

= Areaction is a feature that reacts to events on its source(s) by triggering an action

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

% Events can be:

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

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

% Action can be :

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

= It can access the source object and its arguments

Copyright DASSAULT SYSTEMES
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Creating Reactions

@ In the Knowledge Advisor workbench, click on the " (e o
Reaction icon. The Reaction dialog box opens. T
L

Select the Source type:
@ - Selection enables you to manually select one or more

items in the specification tree or in the geometrical area.

These items will be displayed in the Sources field.

- Owner enables you to link the action with a feature of

BeforeUpdate -

Beforellpdate
ValidateInsertion

[Qvai\ahla BVENES ! (ol echange

the geometry or of the specification tree. To link the [parameter | Length

reaction with an object of the geometry, click the Acien

Destination field and select an object in the specification [" Knowledgewate action ) ¥B action ] EndOFAlgarithmun
tree or in the geometry. Undate

FileContentModification
In the proposed list, select the Event which will trigger bragAndDrap

. Diestination :
the Reaction. [Reactive_length|Relations

Select the language (Knowledgeware or VBScript) in - 8 ok | @caeel|
which you want to write the action triggered by the
reaction. Click the Edit Action button. Action Editor

: Reaction.1

\r' VBScript offers some additional functions and facilities. o

tine: L m %:g" =4 0

So, in such cases you can use VBScript. [ararets

[ Length = 100mm

i i i Length = 100mm
The ACtIOn Edltol’ dlal°g box has Opened. Message("value For Length cannot be less than 100mm. |Length set to 100mm")

Type the body of the Reaction in the main field. }
If you have chosen Knowledgeware language, use the !

Dictionary Members of Parameters Members of Al

Dictionary to select the parameters and the functions. T e

Reaction feature is displayed in the tree:

- Under the Relations node in the Selection mode,

- Under the source in the Owner mode.

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

Copyright DASSAULT SYSTEMES
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Creating a Loop in a Reaction (1/3)

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

For x inside List
{Body}

i

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

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

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

P

<13

&

Copyright DASSAULT SYSTEMES
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Creating a Loop in a Reaction (2/3)

® Using For statement

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

For x while predicate
{Body}

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

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

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

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

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

leti=1
let x(Point)

for i while i<=parameter.Size()

{x = parameter.Getltem(i)

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

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

# X is a variable for points.

Copyright DASSAULT SYSTEMES
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Master Exercise Part 2

4

Design Process — Part 2 Creating a Rule to control the spacing and
hole diameter as per the pre-defined designs
7~ 0N of the brackets, which have to be fixed in
{~~2 -} 15 min these holes
o’ N \/_——
Creating a Check to
observe the pattern of the
holes
Bracket_Hole Pattern

& Bracket_Hole_Pattern iz nat valid and hales pattern may be exceeding the Length of the Stinger

Copyright DASSAULT SYSTEMES
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Creating Design Tables and Part Families

= Creating Design Tables
= Creating a Part Family Catalog

Copyright DASSAULT SYSTEMES
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Creating and Using Design Tables

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

Wheel_Sizing active, configuration row : 5 I ﬂﬂ
Design Table Properties
hame ; |Wheelj|zwng Aickivity
Comment =| This design table lists the standard dimensions of the Rim.

Configurations | Associations I

S ‘ & Fiter ;| Edt... |

: ] Line_| Rim_Size Rim_twidth [ Material |
! ; 1 330, 2rm 152.4mm  Alominium
i N 2 330, 2mm 165, 1mm Aluminium
| AR ] 3 3&1mm 177.8mm Alurminiurm
”””””” 4 361mm 190.5mm Alurminiurm
405, 4mm 180, 5mm Alumi
& 406, 4mm 203,2mm Alurminium
S 431.8mm 190.5mm Steel
g 431.8rim 215.9mm Steel
l 457, 2mm 203.2mm “felow Brass
0 457 . 2mm 228.6mm “ellow Brass

Edit table.., I [ buplicate data in CATIA mode]

@ ok | @apoy | & cancel |

Copyright DASSAULT SYSTEMES
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What is a Design Table?

i

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

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

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

il

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

il

text file.
VL e
E@«. Design Table icon in the Knowledge Toolbar | = o Designiapled
| ] -
= .
BB Configuration=1
[ = ]

=|f you create the design from an existing S e 1
file, it is possible to indicate the sheet
number where the table is found.

Copyright DASSAULT SYSTEMES
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Why Use Design Tables?
= To pre-define possible configurations of the model and to ease the modifications of
the dimensions.
= To select only the realistic configurations of the component.
2 To link the parameter values that cannot be expressed with a mathematical relation.
@ To create part families.
| Here is a part whose main i
i dimensions are driven by a 3 \ —Design Table Propetties i
i design table. {0 Meme i [Wheel Szing & activity | |
- ! 3 Camment 1| This design table was created by sit on 4/29j2003 i
2 | assocatons | 3
§ 3 Fiker s | edi. || [
3 Line | Rim_Size | Rim Wldthl Material | i iT
] T 13in &in Aluminiurm [ i i
H 13in 5,500 Alurninium [ | | I_
i Aluinium i [
H i 15in 7.5in Aluminiurm f
1= 16in 7.5in Alurninium
I I 16in fin aluminiumn
| 17in 7.5in Steel
U - I 8.5in Steel
{ 9 18in &in ‘ellow Brass:
{ 10 18in ain Yellow Brass
3 Edit table... I [l Duplicate data in CATIA model
§ @ Ok l @ Apply l L) Can’ce\] |
(2] 1
g
8
ﬂ %
E i When you change its configuration,
g : three parameters are updated at a
£ i time, including an intrinsic parameter
§ i (the access of which is not easy).
Instructor Notes:
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Creating a Design Table from Document Parameters (1/2)

Click on the Design

) Mame: DesignTable. 1
Table icon. 2

O,

() Create a design table from a pre-existing file

Comment: | This design table was created by H on 77152003

[0 reate a design bable with current parameter walues ]

table with current

parameter values. Click
OK.

Yaou should create a design bable:

n kable:

The Design Table creation :
panel is opened. Select i :
the option Create a design ! Orientation ; W Yertical _} Horizankal

Here is anexample of & d

Select parameters to insert i i |

Filter On Partl

Filter Type ¢ |n|| -vI use the arrows to add them to the list.

aither Froma bext file, an Excel shest ora Lobus 41-2-3 shest (on NT)

@ Filter harme :[* Select the parameters to add to the design table and

e s 2

Parameters to insert Inserted parameters Click OK.
Eight
Part1\Momenclature
PerEiTRoyizian (_I = Savein |C;l Knowledgeware j
-

Part1\Product_Des
Part1h RFiniHnn_l_I
»

. & Cancel I

ExCarmpanyFiled. xls

4 KvwrBalBearing. xls

E KwrireatedDesignTable.xls

% KurtacTable. xls

5 Specify the folder and the file

E

2 name where the data are stored.

H Click the Save button. Fi pame | 5| save |

g Save as type: |Mi:losoft Excel worksheets [".xls] j Cancel

g- “
Instructor Notes:
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DesignTable.1 active, configuration row: 1

—Design Table Properties

Creating a Design Table from Document Parameters (2/2)

Name : | DesignTable. 1

ICUFHF"EI‘It 1| This design table was created by JH on #§15/2003

Configurations | Associations

o Fiter ;|

21|
O Ackiviky
The Design Table dialog box has
S| appeared. The Design Table contains

only one configuration: the current one.

150mm

Z5mm

S0mm

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

| Edit table. .. !l
e

(0 oK ’ @ apply | @ cancel |

[ Duplicate data in CATLA madel

The Design Table feature
appears in the specification
tree within the Relations node.

Copyright DASSAULT SYSTEMES

<=7 7x plane

=
&=l Parameters
=

Relations
l =- é.ﬁ DesignTable.1 I
I: Configuration=1

B Sheet

ir- PartBody

Instructor Notes:
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Creating a Design Table with an Existing File (1/2)

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

Select the Design
Table icon.

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

Creation of a Design Table

Mame:  |DesignTable.1
Comment: |This design table was created by JH on 77152003

@ Create a design table from a pre-existing file
0

Create a design table with current parameter values

Orientation ¢ & vertical ) Hotizontal

For Excel of Lotus 1-2-3 sheets, sheet index ! |1

Youshould creste-a design table;
sither fram a text file, an Excel sheet o a Lotus 1-2-3 sheet (on NT )
Here s ansxampie of a design table:

d
1
'
'
1
1
1
1
1
'
'
1
1
'
1
1
1
1
1

ile Selection 2l x| . . .
i — - _ = Specify the external file containing data of your
Look jr: u CrealingD Th/ithE sistingFile = ~®EckE- design table; Click the Open button.

R% Table_washerwithUnitMissing. xIs

between the columns of the external file and the
parameters of the CATIA document.

Automatic associations? - 5[

@ Click yes if you want an automatic association

@
g
& — = [ Do vl want bo automatically associate columns of the design tabls
; R [Tatle_Washer s H S and parameters of the model that have the same name?
2 Files of tupe: [Mictosoft Excel worksheets [ s B Cancel
g I~ Open as fead orily Mo
5 I~ Show Preview |
S
8
Instructor Notes:
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automatically made.

Automatic association occurs
between the parameters and the
columns having exactly the same
spelling (take care of blank space
and capital letters). -

! A B J C B

| 1 |IntDiarm {rarn)  Thickness (rrn) | ExtDiarn (mee) |

i 3 : ‘
= A : Configurations | Assosiations | ;
i| Same spelling: bl j
i| association OK ~—; ' Filter: | N
i 6 g » | Line | IntDiam | Thickness | ExtDiarm 1
7 ol st 3mm 0.8mm 14mm i
ST Tz 4mm 0.&mrm 16mm ;

" 1 |IntDiam {mm) Thickness {mm| Extdiam (mm)
N vy [ ———

A Capital letter has

been forgotten: i Configurations |Associati0

&

Z

& | autoassociation - ;
o ' il Filter I ‘ '
5 : not done i ;
3 -+ | Line I IntDiam I Thickness ]
2 0[RS - :
5 &l 2 4rnm ;
g o Smm )
o

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

When using an existing file, you have to manage the associations between the
columns and the parameters. Here are a few pieces of advice to have them

@ In the external file, be careful to specify the

units of the values in the top case of the

column. If not done, CATIA considers they have
the international system (meter for length

{mm) | Thicknesq (mm)| ExtDiam|{mm) | |

. 4

4 08 16/

5 1 20

5 1.2 24

g 15 30

,,,,,,,,,,,,,,, w2

@ If the external file is a text file, take care of having

only one tab space between the titles and
between the values.

ﬂ Table_Washer. txt - Notepad

Fil= Edit Farmat Help ]
ntoiam (mm) = Thickness (mm)=—sExtCiam (mm):
0.8 14 '

Instructor Notes:
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Generating a File From a Design Table

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

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

option.
From the Tools->Options...->Parameters and Measure R e
command, access the Knowledge tab and make sure the BB 0[O automatic Synchronization At Load ] i
Interactive Synchronization At Load is checked. i @ Interactive Synchroniation &t Losd

]
]
i
:
'
i
(2 Manual Synchranization '
:
i
i
:
:
]

file has been deleted or renamed without CATIA. The ! ) Defaulk Mode : Do Mok Copy Data Into Model

@ Open the CATPart document of which the Design Table @ Default Mode ¢ Copy Data Inta Madel

Manage Design Tables window displays indicating that

the external file has been deleted. 20|
Synchironize |
Click the Create New File... button to generate a file from Synchrenize Al |
@ the data contained in the .CATPart document. The Save selecerienes .|
As dialog box displays Creats New Fle..,_|
. o
. . . . 1!::2 + ExlusersimeiiR 124 TestsdociDTiZ1KwrBearingDesignTable. xis not found d
If you are workmg with the opt|on Automatic The above File couldr't be Found, but design table contains file data =
Synchronization At Load, right-click the DesignTable in 4 I wtl
the specification tree and select the DesignTable.x -

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

Definition...

Enter the name of the file that you want to create: .XLS is e
the default file type. The text format is also available. =
Click Save and Close when done. The file containing the l Ermt
design table data is created.

Copyright DASSAULT SYSTEMES
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CloserSupConfig()
This function applies to a design table sheet. It returns the configuration which contains the
values closest to those given in the arguments.

Design Table Functions (1/3)

Syntax of the function is given below:
sheet.CloserSupConfig(columnName: String, minValue: Literal, ...): Integer

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

When several configurations meet this condition, the method sorts out the possible
configurations with respect to the column order as it is specified in the argument list.

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

Copyright DASSAULT SYSTEMES

For the design table shown above, an example of the use of ‘CloserSupConfig’ is given below.
Relations\DesignTable1\sheet_name.CloserSupConfig(""SketchRadius", 120mm, "PadLim1", 60mm, "PadLim2", 20mm)

The above function will return configuration number ‘3’ (‘third’ configuration).

Instructor Notes:
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CellAsReal()

not properly specified.

Syntax

Design Table Functions (2/3)

This function applies to a design table sheet. It returns the contents of a cell (intended for real
values). Returns zero if the cell does not contain a real value or if the method arguments are

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

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

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

Copyright DASSAULT SYSTEMES

The above function will return 60.

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

Instructor Notes:
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SetCell()

Syntax:

Example:

Design Table Functions (3/3)

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

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

Sheet.SetCell(2, 2, 45)

No. | Radius(mm) ||Pad_Limit_1(mm)
1 120 160
2 |[130 (ED)
3 120 60
4 140 50
8
Instructor Notes:
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Creating a Part Family Catalog

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

Copyright DASSAULT SYSTEMES
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Creating a Part Family Catalog

Edit the Part’s Design Table and insert a column
called “PartNumber”. Fill in this column with the

i i ——A— b L —
names that will be given to the parts that are 1 [_PartNumber | Rim_Size (in) | Rim_Width {in} Material
going to be generated. 2 |Rim_13_6 13 5] Aluminium

3 |Rim_13_ 65 13 5.5 Aluminium
Create a new CatalogDocument 4 |Rim_15_7 15 T Aluminium
@ (File>New). Activate a chapter and click .- ‘ 5 |Rim_15_7.5 15 75 Alurninium
on the Add Part Family icon. @ i [E]RIM 16 75 18 75 Aluminium
7 \Rim_16 8 16 8 Aluminium
@ g'iCk thehse(l';e;\:'tl'PDocudmfem button to  [IAEEEEE. Part Family Definition
rowse the art definition
document. The CATPart must T::Im IV;;;E;::JL jl T::Iam' levi%;:n?:d =l
contain at least one Design Table Reference. | oromser Frevin e
with a PartNumber column. Tt [t i ;
Enter a name for the Family in the Fle name: - [ErfeempiCATIWA_Wheel_Rim_end\CATKWA W @ External file preview
top field. [EsitsmpCATIWA_Whesl_Rim_snd
( Select Document J Select sn external preview il |

Resolution mods
Descriptions can be resolved |

In the Browser preview tab, click the | c..ped cesuiption synchorizatisn mode
Select an external preview file [aiviys regenerate the part =l

button to preview an external file in

S Stare preview in catalog

. . @ Cancel @ cancel
the .jpg, .bmp., etc. format (optional). | LT | . (R il
(WicatdogDocumentLeatdog | s 3
The part famlly iS created and v!?wchapter 1 Reference Keywords ‘ Preview ‘ Generative Data | i
@ dlsp|ayed in the speciﬁcation tree. It hame ‘ Parthumber | Rim_5ize | Rim_Width | Material !
Rim_13_6 Rim_13_6 330.2mm 152.4mm Aluminium

1 :
2 Rim_13 6.5 Rim_13.6.5 330.2mm 165.1mm  Aluminium |

i 3 Rim_15_7 Rim_15_7 351mm 177.8mm  Aluminium |
deSIQn table' 4 Rim_15_7.5 Rim_15_7.5 38lmm 190.5mm  Aluminium |
5 '
6 :
7 :

Save the new Catalog document. Rin_t6_7.5 Rim_16_7.5 406.4mm 190.Smm  Almiim
Rim_16_& Rim_16_8 406.4mm - 203.2mm Aluminium

Rim_17 7.5 Rim_17 7.5 431.8mm_ 130.5mm __ Steel

contains a component per line of the

Copyright DASSAULT SYSTEMES
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Part Family Resolution (1/2)

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

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

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

Catalogs |

Resalved Family Components :
Fn\der: Ziusers\CATIA modelsiResolved_CATParts ﬁli

]

() Create new reference for each instanitiation 1

(21 Allovs Family component dynamic resolution in catalog 1

W Instantiate only resolved Family components

Phata Studio Parthumber Management :

Pl Time Rendering = Modify the Part Wumber when resolve a Family

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

Copyright DASSAULT SYSTEMES
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Part Family Resolution (2/2)

@ You can resolve either the entire Part Family or a single Part Family component.
In both cases, use the Resolve option in the contextual menu.

Reference | Keywords | Preview ‘ Generative Data | Single component reso|uti0n 1
‘ | Marme ‘ Type | Object Name l
Part Family configuration  E:'temphCATEWA_Wheel CATEWA_\Whesl_Ri

tark

Wa_Wheel_Rim_end\CATKWA_Wheel_Rim_End.CATPart ;
wa_wheel_Rim_end\CaTkwWa_Wheel_Rim_End.CATPart |
Wa_Wheel_Rim_end\CATKWA_Wheel_Rim_End.CATPart !
WA Wtheel Rim AndlCATKMWA Wheel Rim_ Eod.CATPart

i Parthumber ‘ Rim_Size: | Rim_idth | Material

s Rim_13_& 330.2mm  152Z.4mm Aluminium
. Rim_13_6.5 330.2mm 165.1mm  Aluminium
s y 1157 Rim_15_7 38Lmm 177.8mm  Aluminium
! QﬂPY Ctrl+C )_15_7.5 Rim_15_7.5 38lmm 190.5mm  Aluminium
! I_16_7.5 Rim_16_7.5 406.4mm 190.5mm  Aluminium
3 R paste QY Ties  Rim168  4064mm 2032mm  Auminiam
! 1775 Rim_l7_7.5 43L.8mm 190.5mm  Stesl
i
i
i
i
:
i
i
i
i

1_17_8.5 Rim_17_8.5 431.8mm 215.9mm  Steel
1188 Rim_18_& 457.2mm  203.2mm Yellow Brass
Dt Del V5 Rm18.9  457.2mm 2286mm  Yelow Brass

Copyright DASSAULT SYSTEMES
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Master Exercise Part 3
Design Process — Part 3

2N .
-2 -j 15min
—\¢ ' -

and updating the design

[ Changing configuration ]

Copyright DASSAULT SYSTEMES

Creating a new Design Table from the
existing User Parameters

Yo @ 8 Bl @3-

Knowledge

-

ame:  IDesignT able. Stinger

Comment :[Thiz design table was created by .. on ...

Design Tablef

Dresign T able Properties

< Filker : I

Configurations | Azzociations |

Line | Length [ Height | width [ Thickness | ComerRadius |
.

400mm  75mm B3mm 4mm Smm

2 A80mm . B0rmm B5mm 4mm Simirm

500mm  78mm  70mm 4. 2mm Smm

Instructor Notes:
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Using Knowledge Advisor Tools

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

il

Copyright DASSAULT SYSTEMES
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Knowledge Inspector Tool

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

Copyright DASSAULT SYSTEMES
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up the product's specifications.

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

Check the “What If” option. All the

@ driving parameters are displayed in the
top parameters list.
Check the “Show All Parameters” option
to display all the parameters of the
document.
Check the “Geometric Update” if you

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

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

Knowledge Inspector

Agents Opkions Filters

@ what If | How To | (] Geometric Update [ Show all Parameters | Filter Name <[ *
Filter Type ¢ |Length e

Dy | Mame | Walus | »~
Filament_tlass: basetWire_Rad 0.4mm
Filament_Glass_base\PartBodySketch, 2\Radius, 11 Radius 0.75mm
Filament _assy\Support_Height 22mm
Socks! i 2.5mm

]
SocketiTread_Growve_Radius

. . 0.334mm b
want to visualize the result of your S
modification in the geometry area. B (a2 =)
Then
@ Select in the list the parameter whose o Locistonpone | it | v Jioitiske o [ oo |
impacts are to be analyzed. [ i i i e
Socket\PartBody\Tread _Patte... Screw Length(Tr... 7 = 7 > &
Socket\PartBody\Tread_Patte... Tread_Step 1.5mm = 1.5mm < Zmm
» Socket\Helix_definition|Extru...  Tread_Step 1.5mmm = 1.5mm < 2mm
5 Use the Equals field to modify the
o
2 selected parameter value.
3 Click on Apply or Enter to display the
< . .
) values of the impacted elements in the e Pomesilaiel | |
o 1 .
E, Then” area. @ Ok & Canicel I
£ o
8
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Using Knowledge Inspector: “How to” Mode (Dependencies)

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

®
®

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

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

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

Select the parameters whose
dependencies are to be analyzed.

Knowledge Inspector LightBulb_Assembly

2x

Agents Options Filkers

(2 what Ifmlj seometic Undate [ Show all Parameters | Filker Name :[*
Filter Type ¢ |{Length hd
— )
I D I Marne ‘ Yalue I ~
F Filament_ilass._baselPartBodyiSketch. 4\Radius. 33\Radius 0.4mm
F *Filament_SupportiPart] ket sek 5., 189mm
f Filament _SupportiWireSupport_Radius S.689rmm
F Filament_SupportiwireSupport_Height 17,778
f Filament _SupportiBody. 14Sketch. 1\Radius, 14\Radius 5.926mm
f Filament_SupportiBody. 11Sketch. 1iLength. 15iLength 2.222mm ¥
Modify Parameter
[P S ey seamai Sek TG oot Equakfs oo o fal

Use:

Parameters
Relations\Bulb_FamilyyConfiguration
Filament_SupportiBody, 115ketch, 1\Radius. 1 2\R adius

| var | Cldvalue | var | Mewvalue |

&
g Click on Apply or Enter.
5 The list of impacting parameters is prace i |
3 displayed in the use area. @ oK @ cancel |
3 o
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Using the Set of Equations tool

You will learn how to use the Set of Equations tool to solve the engineering problems.
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T ‘Stop’ dialog box that will enable you to
interrupt the computation.

INSTRUCTOR GUIDE
| P | A lsl
Kn
Using the Set of Equations Tool
@ Click on the « Set of Equations » icon. {y: @ Select the solve options.
Editors: ‘ Optiong |
@ Define your set of equations in the editor, **F"w'thm
using the existing parameters. { reeien fp ooct
[ Use the Gauss method for linear equations
Editors | Dptions I Temination criteria
Masimal computation time [zec.] 0 E
Omm < x; « < 10000mm; 4
0 < v < 10000mm; A Show 'Stop’ dialog
(5 +y] == 2P ; . . . . . .
o~ Precision option defines the precision of the
result.
Dictionar embers of Parameters embers of Al The Gauss method accelerates the solve
PartBodyiSketch. 1\ Parallelizm. 14 o A . . . .
Keymords Flenamed parameters PartEody\SketchJ\F‘ara\lehsm.2\Acg operation while working with the linear
Conztant Boolean PartBodySketch. 1\Parallelizm. 34c .
Math Length PartBody\Sketch. 1\Paralisizm 444 equations.
Units Area PartBodytSketch. 1\ Length. Shactivit,
Real PaitBordy\Sketch.1\ength. 5 \Lengtt i i i
e e T Maximal computation time enables you to
Solid =l 3 indicate the computation time (if 0, the
| computation will last until a solution is found)
known parameters ) } )
<= |[[Hame [ Vae The Show ‘Stop’ dialog option displays a
£33.393mm
==

@ Use the arrow button to define which Click « Apply » to check the syntax.

parameters are Constant parameters or
Unknown parameters (to be solved).

Click « OK » to exit the
Constant parameters can be editor_ and solve the
modified by using the formula editor. equation system.
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Creating and Using Laws

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

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

Relatinns@ L E dit
Click on the Law icon. 3 b
i o9 Marne of Law ¢

] Law. 1
Description

Select a destination and give a name to
Destination :
the law.

|PartLaw!Relations

@ oK l acance\l Help I

he f I h ill =
create the formal parameters that will be = e .aﬁ-ﬁl_,!l@lal

used to define the law.
y=aos(S*PI*x*1rad)+10 Formal parameters ‘ Type J

* Real
¥ Real

Enter the law definition, for example:
y=cos(5*PI*x*1rad)+10 Iy
tewparameteroftype frea  x]
Remave I

. Dictionar Members of Patameters Members of All
The Law feature is created under the = A" Absalte s Systemic A
i Keywords — |Renamed parameters — | Absolute Axis System|C —
Relations node. Cresian Table ¥ |Length " Absolute Axis SystemlC ¥
|5 | |Redl | |2 | &
= [

[ [
@ o | @ apply | @ cancsl |

@ Use the New Parameter of type button to Law Lditor : Law.1 Active

Copyright DASSAULT SYSTEMES
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Using a Knowledge Advisor Law for Parallel Curves Definition

@ Create a Line as the reference curve. /

Click on the Parallel curve icon to create a curve f@
parallel to the previous line: ; :
.. .}
Parallel Curve Definition @
Curve fluine 1 | Select the reference line
support {2 plane and the support plane.
Constant: . ‘
Point: o selection \ Click the Law button:
Start walue: | 100 .
-~ Parameters . aae
S | The Law Definition pane_l appears, I [T —
e selecta Knowl_edge Advisor law in ~
Smaothing the tree and click Close. Lt
E aw bype
@ Hone O Tangency ) Curvature O constant O Linear O Stype @ Advanced
Reverse Direction I [ tnverse law
[l eioth Sides 1 ]
T @ e | oren |

The parallel curve is created according to the law
definition:

Copyright DASSAULT SYSTEMES
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®

Create a GSD law using a reference and a definition curve.

Law Definition

icd )

Reference: |Line.1

[oefinition: |skekch.1

Copyright DASSAULT SYSTEMES

|Reall="Geometrical Set. 1"GSDLaw" —>Eva\uate(Raal2)|

— | Reference
#= 0 =] T
¥=[300m
= .

Scaling: @
O Heterogeneaus Law

@ ok | @ cancel |

Preview I

Create a new Knowledge Advisor law.
Use the GSD law with Evaluate method to define it:

Combining Knowledge Advisor Laws and GSD Laws

You can use a combination of a Generative Shape Design law and a Knowledge
Advisor law in the same relation.

\
\rDeﬁn\hom

| Formal patameters | Type |

Reall Real

|Realz

Remove I

i
]

i

i

i

i

i

i

[Lriew Parameter of type JReal -l
. i

i

i

i

i

i

i

i
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Knowledge Advisor Added Exercises

Light Bulb Exercise
Sheet Metal Part Exercise
Wheel Rim Exercise

il
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[

a

Copyright DASSAULT SYSTEMES

P ' N

TANEAY

i~~~ -j 1 hour
~

G

Light Bulb

Added Exercise Presentation

In this exercise you will:

Embed the knowledge within the design of a light bulb
assembly using Formulas, Rules and Checks.

Define a light bulb family using a Design Table.
Determine the impacts and dependencies of a parameter
modification using the Knowledge Inspector tool.
Automate drawing creations using the VBscript Macros
launched from rules.
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Sheetmetal Part

Sheetmetal Part Exercise: Presentation

\
-2 -j 25min
~

A\’

7~

In this exercise you will:

« Use a List to automatically get the total number of bends
£ Use a Rule to compute the part’s cost
¢ Use a Check to control the over cost
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Wheel Rim Exercise

Wheel Rim Exercise Presentation
Wheel Rim Exercise Part 1
Wheel Rim Exercise Part 2
Wheel Rim Exercise Part 3

00

l
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Wheel Rim

Exercise Presentation

AR .
-2 -] 1hr 25min
A, S/

In this exercise, you will automate the design of a
wheel rim and define a wheel rim family.

You will practice on:

¢ Creating Parameters

£ Creating Formulas

© Creating Rules and Checks

« Generating a Part Family through design tables
& Creating a Reaction
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Wheel Rim Exercise Part 1
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Wheel Rim Exercise Part 2
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Wheel Rim Exercise Part 3
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