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Knowledge Advisor

User Interface
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-@Bulh_Haght =45mrm 'EE’;‘% the condition
_[E Socket_Type=European o is satisfied
-Iﬁ Cosk=1.59 w"‘ﬂ
> ﬁmumber_nf_suppnrt;‘} ) - \
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i eck —
) — 4| Mumber_of _WireSuppart 5
Relations ~ =77 cost %.5 Can display a
(Formulas, |5 Rule.3 2 warning to
— 1| Rule.4 = .
Rﬁlesk’ | Cetod ra - inform the user
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DeSi n TableS) E Reached_ratio_lower_limit E Ir? CaS.e of
9 - T DesignTable. Y, violation
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Knowledge Inspector —
preview the results of
changing parameter
values

e sBE@

Select a

n object or a command

Formula — defines how a

/'|

parameter is to be calculated with

\

configuration of a set of parameters

respect to other parameter(s)
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Design Table — Each row of the table defines a
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Design Process of Exercise 1 Socket Type is driven by

a parameter

3 pansacy
‘Socket teh.2
Create User parameters in a Part 2 xy plane x|
ol vz plane 1
I I m/:x Elane I'I'ype I Edit formula...
Parameters E . 1u|ti|:|IEe "alues. "
1 MateriaI=A - o_lc UL
Create a Rule in a Part L;- o
Create User parameters in a Assembly (Product) .f'('S]Sockettket_ﬂssv-l)
T‘@ Filament_assy {,1)
T‘@ Glass_Eulb (Glass_Eulb. 1)
J L I"|§'i—|]F‘arameters
—@Bulb_DiametemZ‘}mm
. . (24 Eulb_Height=45mm
Create Rules in the Assembly to link the Parameters —gsm_ipe:nmmn
Assembly’s parameters with the Parts’ parameters -gcos@m
[ —[E4Number_of _supports=3
;\a Relations
I I _Number_DF_WireSupport
Rules 'C“t
—Rule.S
Create Checks L rule.s
— % Reached_ratio_upper_limit
I I CheC ks — E Reached_ratio_lower_limit
|~ = 3IF DesignTable.1
Configuration=3
Use the Knowledge Inspector (What-if or How-to) o
Bulb_Diameter | Bulb_Height Socket_Type
I | 24 34 American
] Desian 24 40 American
Create a Design Table Tablg ” " Amorioan
A- 3 32 45 European
) 32 32 European
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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 :-

. Select
“Tools/options.../General/Parameters
and Measure/Knowledge” on the top

menu

. Check “With Value” for Parameter Tree
View

. Select

“Tools/options.../Infrastructure/Produ
ct Structure/Tree Customization

. Activate Parameters and Relations

Version 1b- Mar07

T Options | Knowledge

==k General

Knowledge Environment | Report Gene

arameter Tree View

o with value
[ with Formula

@j] Display

CH compatibiity

Parameter names

Wf _ [] surrounded by the svmbal ©

@ Devices and Yirty  Relations update in part context

— = o Creatinn Af swnrhrannns relabinns
:rl{; Optons Product Skructure I Product Yisualization | Reconciliskion |
= m General Specification Tree Order
@ ) Specification Tree Mode Marme | Activated | Up
Display Products Node Down
O . W .
_HB Compatibiity erial es fivate
Parameters ¥es Deaclake
—B2 parameters and I Relations ves
—@ Devices and Yirtu Publications
' Others...
L Iv-. Infrastruchure Applications Yes

Not for Commercial Use

3 Product Structr

R Material Library
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Exercise 1

(1) Con’t :-
. Select

“Tools/options.../Infrastructure/Part
Infrastructure/Display

:rF Cptons General |D|sp|a';.f| Part Document I
“-m Seneral Display In Specification Tree —————————

4 External References
—@ Display

—ER compatibiity

o Parameters

. Check Parameters and Relations % parameters and M = Reltions i
) ) o bodies dnder operations
® Cl |Ck Ok tO Complete _g Dtz and i 4 Expand sketch-based Feature nodes .

". Infrastructure _
Display In Geometry Area ————
_ﬂ Product Structur [ only the current operated salid

—E Material Library (] Only current body

- [ Geometry located after the current Fe
— Catalog Editor

(2) File Open :-
. File Open CATKWA Socket.CATpart

[ Parameters of features and conskrain
_m Photo Studio Axis system display size (in mm) rml
—E Real Time Render : ] ]

Checking Operation When Renaming

— _ @ fo name check

(3) Create a User Parameter :- Kaowi=dge
. Click “Formula” icon
. Click “New Parameter of type” (String) A4
button
. Rename String.1 to “Type”
. Click ok to complete
A-5

Version 1b- Mar07 Not for Commercial Use By Dickson Sham
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(3) Con,t .- @Suckﬁt
. Double-click “Type=" on the tree and

... vz plane

. xy plane Edit Parameter ed |

Knowledge AduisurE'

right-click on the entry box
. Select “Add Multiple Values...”

— .7 zx plane ITWE

L Parameters

Edit Formula. ..
&dd Mulkiple Yalues. ..

. Enter “American” and press “Enter” on (5 Material=n I
the keyboard (o =

. Enter “European” and press “Enter” B oo
again

. Click ok to complete

. Click ok again

EE@) El= Edit Miew Insert  Tools  Window  Help

| ._nFrastructure

Mechanical Design

" .Shape

(4) Create a Rule:-
IMachining

® S e | eCt 'gigital Mockup

Eguiprnent & Systems
“Start/Knowledgeware/Knowledge = i roe e e
Advisor” on the top menu

»
»
3
3
3
3
3
3
»
»
»
3

W' L caTkwA_Soc. Part

1 CATEMWA_Soc, Part
e meo o

. Click “Rule” icon
. Click ok to accept the default name
“‘Rule.1”

A-6
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Lu:_ck
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) Con’t :-
. Create an If-then-Else case
as shown

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

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

. 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

AR .
%" & § Relations
Fi<,

Rule.l
-

Version 1b- Mar07
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Exercise 1

Rule Editor : Rule.1 Active el

el

AR
:

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
4 | |PartBodyiSketch, 21 Ackivity -
Keywords Renarmed parameters | |ParkBody! Sketch, 2\ Absolubed:ds) Ackiviey
Design Table Boolzan PartBodySketch, 2\Fadius, S\Radius
Cperatars Length PartBody)Sketch, 2R adios, 5 Activiky
Pointer on value Function: Angle PartBody\Pad. 1iFirstLimit\Length
Point Constructors Inteqer PartBodyiPad, 11 SecondLimitiLength
Law Csbattr_Mode PartBodyPad, 13 ThickThinl
Line Constructors Skring PartBody\Pad. 14 ThickThinz
Circle Construckars Pressure 7 |PartBodyiPad, 1 Ackivity
Skring Real PartBodySlot, 13 ThickThinl
Direction Construckars Density PartBaodyiSlak, 14 ThickThinz
Lisk Inverse temperature PartBody) Sketch, 3 Ackivity
Meaciirac f Plane PartRndw i Sketrb 3 dhanlibefecich forkiviby _ILI
1 [ |said | E i 5

A-7

Not for Commercial Use
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Exercise 1

Type =American

(5) Test the Rule :- T B
. fr);)gble-Click “Type” on the r*";itSllaethz
&7 Setch.3
. Change it to American (we *'I“E:':t'll
should see the screw thread) 17 chetch g
. Change it to European (the [ e
screw thread should be
deactivated but the pin

appears) = v\\

deactivated

(6) Save the File

(7) Assembly File Open:-

. File Open
“CATKWA_LightBulb_Ass
y_Start. CATProduct”

A-8

Version 1b- Mar07 Not for Commercial Use

Knowledge AduisurE

- ﬁ' F'_artB-:dy
’ilfad.l
p iy

lot. 1

Shaft.1

-1 7 chetchd
J EdaeFillst, 1

5 EdgeFillet,2

&7 oletch.s

& EdaeFilet.3

Type =European

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

Version 1b- Mar07

Click “Formula” icon
Click “New Parameter of type” (Length) button
Rename Real.1 to “Bulb_Diameter”

Click “New Parameter of type” (Length) button again

Rename Real.2 to “Bulb_Height”

Click “New Parameter of type” (String) with (Multiple
Values) button

Type “American” and press “Enter”
Type “European” and press “Enter”
Rename String.1 to “Socket_Type”

Click “New Parameter of type” (Real) button again
Rename Real.3 to “Cost”

Click “New Parameter of type” (Integer) button again

Rename Integer.1 to “Number_of supports”

Click ok to complete A-9

Not for Commercial Use

Knowledge AduisurE'

Knsw'edge =

(£l o B e @ 3

\

(§ ightBulb_Assembly

Socket_Assy (Socket_Assy.1)

?‘@ Filament_assy {.1)

?‘@ Glass_Bulb {Glass_Bulb.1)

==

—Applications

Parameters
Bulb_Diameter=0mm
Bulb_Height=0mm
Socket_Type=American

Cost=0
@ Mumber_of _supports=0

Then, change Bulb_Diameter to
24mm; Bulb_Height to 35mm

By Dickson Sham
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Exercise 1

(9) Create Rules on Assembly Tree :-

* Click “Rule” icon {g ightBulb_assembly
. Rename as “Number_of Wiresupport” ‘I"® Socket_issy (Socket_Assy.1)
T . f‘@ Filament_assy (1]
ypein T“@ Glass_Bulb (Glass_Bulb. 1)
) "E%] Parameters
if Bulb_Diameter =30 mm _ Bulb_Diameter=24mrm
{ — Bulh_Height=35mm

Mumber_of _supparts =4

glse Mumber_of _supports = 3 _
_@Numher_al‘_supparts=3

Now, the two i
parameters are — Mumber_of_‘WireSuppart
. Click ok to complete controlled by the — [ cost
rules —Applications
. Click “Rule” icon again
. Rename as “Cost”
. I
i Type In 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
. Click ok to complete A-10

Version 1b- Mar07 Not for Commercial Use By Dickson Sham
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(9) Cont’ :-

Click “Rule” icon
. Click ok to accept the default name
. Type in

www.dicksonsham.com

Knowledge AduisurE

Exercise 1

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
: “ » H I if Murnber

. Click “Rule” icon again | '_{
1
. Click ok to accept the default name |
1
. Type in > |
. 1
. Click ok to complete !
1
i.i'E% Parameters :

— Bulb_Diamneter=24mm : )
= N 1

Bull:u_HE|ght—35mm. : i Mumber

_ Socket_Type=American . _{
—(ig8 Cost=1.58 !
_‘@Numher_nf_suppurtFS :
i-";% Relations :
|23 Wumber_of _WireSupport :
|
1
1

A-110,

Version 1b- Mar07

_of _supports ==

Filament_SupportiPartBody i CircPattern, 1angularMumber=3

Filament_supportiPartBody CircPattern, 1Y angularSpacing=20deg
" Filament!Geometrical Set, 1YPaoint. 4iLength”
" Filament Geometrical Set, 11Point, S1Length’
" Filament Geometrical Set, 11Point.aiLength’
"FilamentGeometrical Set, 1YPaint, FiLength”
" FilamentGeometrical Set, 1YPaint. 8 Length”

_of _supports ==

Filament_SupportiPartBody i CircPattern, 1YangularMumber=4

Filament_SupportiPartBody CircPattern, 1Y angularSpacing=a0deg
" Filament!Geometrical Set, 1YPaoint. 4iLength”
" Filament Geometrical Set, 11Point, S1Length’
" Filament Geometrical Set, 11Point.aiLength’
"FilamentGeometrical Set, 1YPaint, FiLength”
" FilamentGeometrical Set, 1YPaint. 8 Length”

=1.5mm
=1.2mm
=0mim

=1.2mm
=1.5mm

=1.5mm
=0mim
=1.5mm
=0mim

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
=1.5mm :
|
|

corcial Llee T TTTTTTTTTTTTTTTTTTTT By Dickson Sham
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Exercise 1

(9) Test the Rules :-

. Double-Click “Bulb_Diameter” on the tree and
Enter 32mm s
. Double-Click “Bulb_Height” on the tree and CLICK =
Enter 45mm ®

. Double-Click “Socket_Type” on the tree and
Select European

. (The workbench should be automatically
switched to Assembly Design) The Bulb is resized; The
. Click “Update” icon number of filaments

becomes 4; The socket is
changed to be European

(10) Create a Check :-

. Select “Start/Knowledgeware/Knowledge
Advisor” on the top menu

Reactive Fe |
- Click “Check” icon | [ o L
\

A-12

Version 1b- Mar07 By Dickson Sham
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Exercise 1 frfppzan:
— Bulb_Diarmeter=32mm
(1 0) Cont’ :- (i Bulb_Height=45mm
. . ey _ Socket_Type=European
Rename it as “Reached_Ratio_Upper_ Limit |
(28 cost=1.a9
. Click ok _@.Number_nlz_suppnrts=4
I |
. Type in : Bulb_Height /Bulb_Diameter <1.7 . T~ 4 8 Relations
“ . ” ~ Green nghtl' . _ Murnber_of _WireSupport
. Select “Warning” for Type of Check Current Ratio is %] cout
. Click the message box and Type in: Ratio has FOF out of upper —Rule 3
reached its upper limit! Imit | EE
= . .
. CIICk Ok to com Iete < #: Reached_ratio_upper_lirmit
P e e
. Click “Check” icon again Reactive F B ] Glass_Bulb {Glass_Bulb. 1)
. Rename it as “Reached_Ratio_Lower_Limit” N I "‘"L%J Parameters
. Click ok A4 —‘ Bulb_Diameter=32rmm

. Type in : Bulb_Height /Bulb_Diameter >1.125
. Select “Warning” for Type of Check

. Click the message box and Type in: Ratio has
reached its lower limit!
. Click ok to complete
fail pass fail
1.125 1.7 A- 13

Version 1b- Mar07 Not for Commercial Use

Both lights are
Green:

Current Ratio is

between the upper

limit and the lower
limit

~

(5P Eulb_Height=45mm
_ Socket_Twpe=European
(i Cost=1.a9
_@Numher_uf_suppurt?ﬂl
L ﬁ Relations

[~ |2 Mumber _of _WireSupport
_ sk
= |11 Fule.3
/E."-’r
— ﬁ Reached_ratio_upper_limit

— ﬁ Reached_ratio_lower_limit

sl

By Dickson Sham
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Exercise 1

) Knowledge H
(11) Using Knowledge Inspector :- | T
' “ » o ": | o
. Click “Knowledge Inspector” icon feo 8 B o o _@}’
. Select “What if” as Agents (default) ~
. Select Bulb_Height under the Name
heading 21
. Change the value from 45mm to 55mm et cRlon il
What I Howe To Geomekric Update Show all Parameters || Filker Mame :
) @ What I O O date []Shaw al |
. Click Apply button Filker Type : [l ]
. (A warning message pops out, saying that  [ow [ name [value [
Ratio has reached its upper limit. The TN S
CheCk turnS RED) E;;%SA?TSELT;DHIBM?.llSketch.1'|,Radius.12'l,Radius g.zgnmmm
Fil E_Si Ll Wires t_Fadi 4.8
. (We can see the new values of the related fement_SLppertiireS pport Redvus "
parameters on the list) I‘B"afm” c -
. ulb_Height: Equals[aSmmm
. Click Cancel button so that the change ~Then / \
does not take effect Pararmeters | Reelation Mame | Initialva, .. | \ar | oldvalue | Yar f Mewvalue |\
' [%J Bulb_Height 45mm = 45mm o
B =i ==L == 3 Y
Bulb_Diarmeter=32rmm RelationsiReached_ratio_upp... true = krue =
| Fil k_S Hires .. Rule3 29 = 29 <
— F:Izngt_sﬂﬂﬂz:tlﬁc:gi.Iil'gpgg... Wl-ilriSupport_Heig... 3.EI|1:I?n;mm = S.QEIEmm < 4,675mm
Socket_Type=European e Filament_SupportiBody, 143ke. ., ‘WireSupport_Heig...  7.25mm = 7.25mm < 2,75mm
—@_ Filament_supportiBody, 113ke... ‘WireSupport_Heig... 9.667mm = Q667mm <
_@Numher of_supports=4 Glass_Bulb\PartBodyiSketch.... Rule.3 45mm = 45mm <
"?E Reslatiores -7 Cost Cost 1.89 = 1.89 <
— Murmber _of _wireSupport r
— Cost x Back I Fatiward I
— Rule.3
- 1 Ratio has reached its upper limit!
B Rule.4 A ‘
1 reached ratin_upper_limit
- % Reached_ratio_lower_limit oK | A_ 14

— Applications

Version 1b- Mar07
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Exercise 1

Knowledge

(12) Create a Design Table :-
. Click “Design Table” icon
. Type “Bulb_Catalog” as Name

Knowledge AduisurE'

Click the dot for Create a design table with

cu rrent param eters Val Ues Select parameters to inserkt llil
) CIICk Ok tO Create Filter On LightBulb_assembly
. Select the following parameters under the i
Filker Type @ | Al j

Parameters to insert heading and click the  parameters toinsert

Inserted Earameters

: . * Socket TiptPartBody!Sketch, 1 Ackivity:
Add button after each selection:  Secket Tip\Partbedy|Shetch. 1 AbsohteANslAced  [Bub Hegt
. “Socket TipiPartBody! Sketch, 140fFFset, 94 0Ff set Socket_Twpe
. Bulb_Diameter “Sacket Tip\PartBadylSketch, 1\0Ff set, 1010 Fsel
. *Socket TipiPartBody!Sketch, 110fFset, 1140 Fsel i
. Bulb_Height " Sacket Tip|PartBody|Sketch. 110fFset. 1 LiActivt.
“Socket TipiPartBodyhSketch, 1\0FFset. 11 mode”  —
. Socket_Type acket TiplPartBody|Shaft. 11Firstangle”
. N qrrker Tin'PartRodwt Shaft. 1 Secnndannls _Ij
. Click ok to accept ! | >
. Name the file as “Bulb_Catalog’ — i PG
. Click Save to save it
Bulb_Diameter | Bulb_Height Socket_Type
. Click “Edit Table...” button to open the Excel :
Spreadsheet 24 34 American
. Key in the values as shown 24 40 American
. Save and close the file 24 45 American
32 45 European
. Click ok to complete the Design Table a. 15 32 32 European

Version 1b- Mar07 Not for Commercial Use
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Knowledge AduisurE'

Exercise 1,

LightBulb_assembly|
Wy | Socket_Assy (Socket_Assy.1)

(13) Test the Design Table :- [Rrmmamo Configuration.2
. Select Configuration.2 on Design Table B
. Double-Click the Top of the product tree e
“LightBulb_Assembly” Zgbfpp
. (The workbench is switched back to Assembly | o —
Design again) » _Z“t
. Click “Update” icon & \ < :E:f;:ed_ragn_upper_w
. (Two Green lights: All Checks are passed) oo —TF 0th Green
&) shest.1
. Select Configuration.3 on Design Table & T _ _
. A warning message pops out (Ratio has T bsocor ey et sy Configuration.3
reached its upper limit!) x|
. Double-Click the Top of the product tree 5 Ratio has reached its upper fimit!
“LightBulb_Assembly” .
. (The workbench is switched back to Assembly
Design again) =
. C||Ck “Update” |Con @ £ Number _of _WireSupport
. (One Red, One Green: Ratio reached its upper
1 I ﬁ Reached_ratio_upper_lirnit
|Im|t) ¢ E Reac:ej_ratio_lower_l:mit
ConFigur:ation=3 '
END of Exercise 1~ A-16 e OneRed, One Green

—applications
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