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Knowledge AduisurE'

Knowledge Advisor

User Interface
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) — 4| Mumber_of _WireSuppart 5
Relations ~ =77 cost %.5 Can display a
(Formulas, |5 Rule.3 2 warning to
— 1| Rule.4 = .
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Knowledge Inspector i
preview the results of
changing parameter
values

e sBE@

Select a

n object or a command

Formulai defines how a

/'|

parameter is to be calculated with

\

configuration of a set of parameters

respect to other parameter(s)

Design Table i Each row of the table defines a
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Design Process of Exercise 1

Knowledge AduisurE'

Socket Type is driven by
a parameter

3 pansacy
‘Socket teh.2
Create User parameters in a Part -7 xy plane A
ol vz plane 1
i zx Elane frvpe | Edit formula...
Parameters E . 1u|ti|:|IEe "alues. "
1 MateriaI=A‘ o_lc UL
Create a Rule in a Part i o
E S DakRAd
Create User parameters in a Assembly (Product) %Somtmﬁw
1y Filament_Assy (1)
T‘@ Glass_Eulb (Glass_Eulb. 1)
ﬁ P% Parameters
—@Bulb_DiametemZ‘}mm
. . (24 Eulb_Height=45mm
Create Rules in the Assembly to link the Parameters —gsm_ipe:nmmn
Assembl yds parameters with t hel|l[@o=n
B _@Number_of_supports=3
r;\a Relations
= || Mumber _of _WireSuppart
Rules 'C“t
—Rule.S
Create Checks L 15 ruie.s
— % Reached_ratio_upper_limit
CheCkS — E Reached_ratio_lower_limit
ﬁ |- = 3 DesignTable.1
Configuration=3
Use the Knowledge Inspector (What-if or How-to) o
Bulb_Diameter | Bulb_Height Socket_Type
24 34 American
] Desian 24 40 American
Create a Design Table Tablg " " Amorioan
32 45 European
A-3
32 32 European
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Knowledge AduisurE'

Exercise 1

Hightlights

Embed knowledge within the design of a light bulb assembly using formulas, rules and checks
Define alternatives of design using a a Design Table

Determine the impacts and dependencies of a parameter modification using the knowledge
inspector

(1) Environment Settings :- oioes
A SEleCt :F Options Knowlede Knowledge Environment | Repart Gene
fifool s/ optionsé/ Gener all|=mazeres arameter Tree View
and Measure/Knowledged on t he t W Dispiay SEE:F'I
menu EB Compaﬁbiliw Parameter names
A Check AWith Valueo for 8% parameters and b [] surrounded by the symbol
VleW Eﬁ Devices and Yirt R_el;tions update in part conkext
— = o Creatinn Af swnrhrannns relabinns
A Select e
ﬁ‘r O 0 I S / O p t I O n S é / I n f r a S | -rl Optons Proc-lflct .Structure I Product Yisualization | Reconciliskion |
. . “.-m General Specification Tree Order
Ct Structure/ Tl’ee CU St0m|zat|0n _@ Display :D'Zcifigatrhond Tres Nods Name | Activated | Up
R . I’BD rUES D.E D
A Activate Parameters and Relations R compatbitty e = tate
N [ o el
—@ Cievices and virtu gutEIications
5 l". Infrastructure npplicaEiéns Yes
A4 4] Product Structur
R Material Library
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Knowledge AduisurE'

Exercise 1

(1) Conot
A Select

fifool s/ optionsé/ I nfrastructur e/

Infrastructure/Display
A Check Parameters and Relations
A Click ok to complete

(2) File Open :-
A File Open CATKWA_Socket.CATpart

(3) Create a User Parameter :-
A Cl i Fokmul@d i con

yl Part Document I

:rF Cptons General |

- m Seneral Display In Specification Tree
4 External References

—@ Display -
—EB Compatibility o Parameters
% parameters and I 4 Relations

. ) o bodies Onder operations
—@ Cevices and Virtu

". Infrastructure _
Display In Geometry Area

_ﬂ Product Structur [ only the current operated salid
[ only current body

4 Expand sketch-based Feature nodes .

—Ig Material Library
[ Geometry located after the current Fe

— Catalog Editor

i Photo studio

R
Y& Real Time Render
== Checking Operation When Renaming

— _ @ fo name check

[ Parameters of features and conskrain

Axis system display size (in mm) rml

Knowizdge

C| i Nelv Pdrameter of typed ( St r i n\gJ

A
button

A Rename String. 1 t

A Click ok to complete
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Conot
Double-c | i

3)
c k

Ent Ameriédano
the keyboard

Ent Buropéano
again

Click ok to complete
Click ok again

To o Bo Do Do Do

(4) Create a Rule:-
A Select

AStart/ Knowl edgewailELK%H0
Ad v i soa thetop menu

right-click on the entry box
Sel Adtd MMul ti pl e

Exercise 1

Knowledge AduisurE'

2=

dit Farmula. ..

Add Multiple Malues. ..

Lock,

Socket
AType=f on [t hoeeet EEEET IR
et w2 plane
A zx, Iane ITWE
Val
F‘arameters
and press Ma%rle_[ n
D:. H:!nrl
and press r o
EE@) El= Edit Miew Insert  Tools  Window  Help
| ._nFrastructure 4
Mechanical Design 4
" ..5hape »
Analysis & Simulation L4
AEC Plant 3
IMachining L4
‘Jigital Mockup 4
Equiprment & Systems 4
wl ed g e

Ergo ics Deslgn & Analysis

bd ~

nowledge Expert

W' L caTkwA_Soc. Part

-
?
=
Pr
,I‘EAT'EI\'IVA e Part " ﬁProduct Knowledge Template

oduct Engineering Optimizer

A Cl i Rukeo ii con
A Click ok to accept the default name
ARul e. 10
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Hide

Enter new values one after the other
'Eurclpean

Arnerican
1} ‘
{'5‘

@ Ok I ﬂCanceII

Remove I Remove Al I
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(4) Conot
A Create an If-then-Else case
as shown

A (If Type is equal to American
the screw thread will be
activated but the Pin will be
deactivated;

A If Type is equal to European,
the case will be reversed)

A Click ok to complete. Rule.1
IS now on the tree

% Socket

.’ 0w plane

...’ vz plane

.7 zx plane

L Parameters

- - . -
Material=Alaminium

=LA rerican

5 ﬁ;ﬂ Relations
q Rule.1

Version 1b- Mar07

Knowledge AduisurE'

Exercise 1

2

ol

if Type =="American”

PartBodyiSlak, 1 Ackiviby=true
PartBody\EdgeFillet, 2hackivity =true
PartBodyw\Pad. 23 Activity =false
PartBody\EdgeFillet, 3\ Ackivity =false

PartBodywSlot, 13 Activitv=False
PartBody\EdgeFillet, 24 Ackivity =false
PartBody\Pad. 2\Activity =true

PartBodyw\EdgeFillet. 3YAckivity =tru
T

Dictionar Members of Parameters Members of Al
FY

Keywords Renamed parameters |
Design Table Boolzan

Cperatars Length

Pointer on value Function: Angle

Point Construckors Integer

Law Csbattr_Mode

Lime Conskruckors Skring

Circle Construckors Pressure b
Skring Real

Direction Construckors Density

Lisk - Inverse temperature
Mesciiras Plane

1 |L|J Zolid hd

PartBodyiSketch, 21 Ackivity -
PartBody Sketch, 23 Absolute Axis| Activity
PartBodySketch, 2\Fadius, S\Radius
PartBody)Sketch, 2R adios, 5 Activiky
PartBody\Pad. 1iFirstLimit\Length
PartBodyiPad, 11 SecondLimitiLength
PartBodyPad, 13 ThickThinl
PartBody\Pad. 14 ThickThinz
PartBodyiPad. 1 Ackivity

PartBodySlot, 13 ThickThinl
PartBaodyiSlak, 14 ThickThinz

PartBody) Sketch, 3 Ackivity -
PartRnds i Sketrb 3 ahanh ||'|=-.|:|.vic'|ll'.|r|'i-..'i|'-..' _I—I
4 4

|
@ oK I \i.ﬁ.pplyl IﬂCanu:EII
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(5) Test the Rule :- -'r%rwoddv
A Double-C1 i ¢ k ﬁTypeJ*—?—"‘skmhz t he
tree e
&%SkﬁtchS
A Change it to American (we | e
should see the screw thread) S shetch.s
A Change it to European (the [ e
screw thread should be
deactivated but the pin

appears)

(6) Save the File

(7) Assembly File Open:-
A File Open

Exercise 1

Type =American

deactivated

ACATKWA LightBul b _ A

y Start

Version 1b- Mar07

CATProduct o

l" PartBody

riﬁ Slot, 1

Knowledge AduisurE

Type =European

@ﬁad.l

T_“fi Sketch.3

Shaft, 1
-1 7 chetchd

irwrf‘n Skekch.5
& EdaeFilet.3

deactivated
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(8) Create User Parameters on Assembly Tree :-

A
A
A

o Do o Do Do Do

To I

A

Knowledge AduisurE'

Exercise 1

Knsw'edge =

Cl i Rokmulad i ¢ on 52 o EBon @ 2-
Cl i New Pdrameteroftyped (Lengt h) b &g/ = T
Rename Real .1 to ABul b_D° '

: = \ o3 ightBulb_issembly/
Cl i Melw Parameteroftype0 ( Lengt h) %Smmsw(Socket_nssy_l}

Rename Real .2 to fABul b_H &%ramentasyiy)

?‘@ Glass_Bulb (Glass_Bulb.1)
b Parameters

Cl i Melw Parameter of typed ( St r i ng) (5 sulb_Diameter=0mm

Values) button (&P Bulb_Height=0mm

~ . N Socket_Type=American
Type AnAmericano and pres (50 Cost=0
Type fAiEuropeanodo and pres (G Number_of _supports=0

. ~ —Applications
Rename String.1 to ASock =

Cl i Mekw Parameter oftyped0 ( Real ) Db
Rename Real .3 to ACosto

Cl i Melw Parameteroftyped (I nt eger |
Rename I nteger.1 to ANum

Then, change Bulb_Diameter to
Click ok to complete A-9 24mm; Bulb_Height to 35mm
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(9) Create Rules on Assembly Tree :-

A Cl i Ruked fii co

Knowledge AduisurE'

Exercise 1

n {g. ightBulb_assembly
A Rename as fANumber _of ort Sacket_fssy (Socket_Assy.1)
. - h'@FILEIITIEI‘It _hasy (1)
A Type n *“@ Glass_Bulb (Glass_Bulb. 1)
] ﬁ'[%] Parameters
i{F Bulb_Diameter =30 mm (58 Bub_Diameter=24mm

glse Mumber_of _supports = 3

A Click ok to complete

Rename as
Type in

To To Do

A Click ok to complete
Version 1b- Mar07

Mumber_of _supparts =4

Cl i Rukkdo i con

A

(G Bulb_Height=35mm

_@ Mumber_of_supparts=3

Now, the two T L

parameters are [ |2 Mumber _of _WireSuppart
L [Fe;

controlled by the [#5 cost

rUIGS —Applications

again

C o st o

I
if Socket Type == "American"

Cost= 0,25 + (Bulb_Diameter jS0mm) +{Bulb_Height [S0mm)+ (Mumber_of _supports * 0,05)

r
else if Socket_Tvpe == "European”
1
Cost= 0,20 + (Bulb_Diameter jS0mm) +{Bulb_Height [S0mm)+ (Mumber_of _supports * 0,05)
t

A-10
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(
A
A
A

T

To To Do I

Knowledge AduisurE

Exercise 1

~

Cont O
Cl i Rukeo Ai con
Click ok to accept the default name
Type in

ialass_BulbiPartBody) Skekch, 110FFsek, 65V Offset =Bulb_Height

Glass_BulbiRadius_Bulb =Bulb_Diameter [2

Socketh Type =5Socket_Tvpe

Filament_SupporthwireSupport_Height =Glass_BulbiPartBody Sketch, 1VOFFset, 654 0FFset -(Bulb_Diameter [2)

Click ok to complete

' p**lll
: NPV : ' if Mumber_of _supports ==
Cl iRukO i con again '
Click ok to accept the default name i Filament_SupportiPartBody i CircPattern, 1angularMumber=3
. S Filament_SupportiParkBody) CircPattern, 1 AngularSpacing=20deqg
Type in > " Filament|Geometrical Set, 13Point. 4\Length™ =1.5mm
; E " Filament Geametrical Set, 1Point.SLength™ =1.2mm
Click ok to complete ! " Filament Geametrical Set. 1Point.&lLength™ =0mm
vl parameters i "Filarnent!, Geometrical Set. 1\Point. 7\Length™ =1.2mm
(5 Bulb_Diameter=24mm i } " Filamentzeometrical Set, 1YPaoint. @Length™ =1.5mm
i Bulb_Height=35mm D L
_Su:ucket_T‘,-'I:lE=-ﬂmErican i I-|[:NI.II'|'||:IE-'F_IIIF_5LI|:I|:IEIF|IS T
_@@“:1 58 ! Filament_SupportiPartBodyt CircPattern. 1 angularMumber =4
_;@Num|3Er_DF_s'-u:'l:'Drts=i3 i Filament_SupportiPartBody CircPattern, 1Y angularSpacing=a0deg
7% & Relations ! " Filament!Geometrical Set, 1YPaoint. 4iLength™ =1.5mm
— |54 Mumber_of_WireSupport ! " Filament Geametrical Set, 1Point. 5Length™ =0mm
i " Filament Geametrical Set. 1Point.alLength™ =1.5mm
! "FilamentGeometrical Set, 11Paint, 7iLength™ =0mm
A- lli } " Filamentzeometrical Set, 1YPaoint. @Length™ =1.5mm
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Knowledge AduisurE'

Exercise 1

(9) Test the Rules :-

A Double-Cl i ck @ABul b_Diametero on the t
Enter 32mm s

A Double-Cl i ck ABul b_Heighto on (t;m@K~|a
Enter 45mm ®

A Double-Cl i ck fASocket Type

A

A

Select European
(The workbench should be automatically
switched to Assembly Design) The Bulb is resized; The

Click AUpdateo icon number of filaments
becomes 4; The socket is

changed to be European

(10) Create a Check :-

A Selecti St art/ Knowl edgewar e/ Knowl edge
Ad v i soa thetop menu
Reactive Fe #|

A Cl i Checkd i con | [ o L
A\

A-12
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Exercise 1

(10) €onto

A Rename it as fAReached

A Click ok

A Type in : Bulb_Height /Bulb_Diameter <1.7

A Select fiwarningo for

A Click the message box and Type in: Ratio has
reached its upper limit!

A Click ok to complete

A Cl i Ghkckd i con again

A Rename it as fReached

A Click ok

A Type in : Bulb_Height /Bulb_Diameter >1.125

A Select fiwarningo for

A Click the message box and Type in: Ratio has
reached its lower limit!

A Click ok to complete

fail | pass | fail
| |
1.125 1.7

A-13
Version 1b- Mar07

Knowledge AduisurE'

i‘@% Parameters

— Bulb_Diarmeter=32mm
[P Eulb_Height=45mm
_ Socket_Type=European

—igf cost=1.59

_@. Mumber_of _supports=4

~_Rati o _Uppe

L o

G Liah \3 Relations
reen Light: _Numl:uer of _\ireSupport
Ty p ecuritRatc® € | |-

not out of upper

o
— Rule.3

limit _
d
< — v Reached_rakio_upper_lirmik
%m
Reactive Feab g2 Tyl Glass_Bulb (Glass_Fulb. 1]
| 'EET o b _ower i"T"E%]F‘-Enrameters
- - \ J —
N\ — Bulb_Diameter=32rmm

(5P Eulb_Height=45mm
_ Socket_Twpe=European
(i Cost=1.a9

_@ Murmber_of_supports=4
L ﬁ Relations

[~ |2 Mumber _of _WireSupport
_ sk

= |11 Fule.3

=i Te 4

— ﬁ Reached_ratio_upper_limit

— ﬁ Reached_ratio_lower_limit

Type 8081 ﬁghts%rg ec
Green:

sl

Current Ratio is
between the upper
limit and the lower

~
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Exercise 1

(11) Using Knowledge Inspector :-

A Cl i Knlbwlédge Inspectoro con
A Sel enhatifdi as Agent s
A Select Bulb_Height under the Name
heading
A Change the value from 45mm to 55mm
A Click Apply button
A (A warning message pops out, saying that
Ratio has reached its upper limit. The
Check turns RED.)
A (We can see the new values of the related
parameters on the list)
A Click Cancel button so that the change
does not take effect.
il-"E%Parameters
Bulb_Diameter=32mm
(5P Builb_Height=5Srmm
Socket_Twpe=European
—(24 Cast=2.03
_@ Mumber_of _supports=2+
L -‘E Relations
_ Mumber_of _wireSupport f
L] cost =
: Ez::j 3 Ratio has reached its upper limit!
_ﬁl Reached_ratio_upper_limit
- E Reached_ratio_lower_limit oK | _
— Applications A 14
Version 1b- Mar07
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