Application of Java in
UG Based CAD Tool
Development

Xuefeng Zhang
GE Global Research
Niskayuna, NY

imagination at work



Outline

e Qverview of Java technology

e UG based CAD tool development using Java
— Ufunc and common API
— Development tools
— Execute Java application in UG
— Debug Java application in UG

e Practical experience
— What if Ufunc API/common API has problem
— Load dynamic library
— Java GUI development
— Java thread and UG thread
— Other practical experience

e Case study: X-section Matching tool.
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Java Technology

e Java Programming Language

e Java Platform
— Java 2 platform Standard Edition (J2SE)
— Java 2 platform Enterprise Edition (J2EE)
— Java 2 platform Micro Edition (J2ME)
— Java Card technology
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Java Runtime Environment

N— http://system.cmlab.csie.ntu.edu.tw/seminar/javaintr.ppt 008



Why Java

eSimple

eObject-Oriented

e\Write once, run anywhere
eSmall byte code

eHigh performance
eDistributed computing
eMulti-thread

eGarbage collected
eFeature rich

ePopular

eSupported by UG!
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UG Based CAD Tool
Development Using Java
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API|s

e UG/Open for Java since NX3

e Ufunc
— Wrapped fro Java
— Mature
— Well documented
— Well supported

e Common API
— Object-Oriented
— Journal
— Not complete
— Not well documented
— Future trend
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Ufunc for Java

ePackage nxopen.uf

uf —» UF

uf abort ——
uf’ assem/
uf_attr

uf_bound

uf_brep

uf_cam

uf cfi

uf_cgm

uf_clear

uf_clone

uf_csys

uf_curve

uf dbc mlid
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Containg wrappers for all "UF' functions and data types.
UFAbort Containg wrappers for all "UFAbort' functions and data types.
UFAssem Containg wrappers for all "UFAssem' functions and data types.
UFAttr Containg wrappers for all "UFAttr' functions and data types.
UFBound Containg wrappers for all "UFBound' functions and data types.
UFBrep Containg wrappers for all "UFBrep' functions and data types.
UFCam Contains wrappers for all "UFCam' functions and data types.
UFCambnd Containg wrappers for all "UFCambnd' functions and data types.
UFCamgeom Containg wrappers for all '"UFCamgeom' functions and data types.
UFCamPref Containg wrappers for all "UFCamPref' functions and data types.
UFCamPrepro |Contains wrappers for all "UFCamPrepro' functions and data types.
UFCamtext Containg wrappers for all "UFCamtext' functions and data types.
UFChH Containg wrappers for all "UFCHi' functions and data types.
UFCgm Contains wrappers for all "UFCgm' functions and data types.
UFClear Containg wrappers for all "UFClear' functions and data types.

TTHA - -
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open

UFPart. OpenData open(String partName)

throws NXExzception,
RemoteException

Refer to UF PART open for documentation 2008




Example Code

public static void main{String[] args) throws Exception

{ /
uf session (UFSession) SessionFactory.get ("UFSession

UFPart uf part
UFOb] uf ob]

uf session.part()
uf session.obj{) ;

t ; -—

UFPart.OpenData open data uf part.open("test.prt”)
if (open data.er tatus.failed)
throw new Exceptl "Failed to open the part fi

Tag prt open_data.part ;

String prt name uf part.askPartName {prt]

//do something

P ]
.l" s

//save the file
uf part.save() ;

ficlese: file
uf part.close(prt, 0, 1} ;

imagination at work

Get access to ufunc APIs

"};

Get access to APIs
defined in uf part.h

L

H) ;

Same as UF_PART open

Return value usually
saved 1in a data structure

No need to call UF_free
etc
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Common API for Java

Packages

nxopen Provides classes and interfaces for NX Open Common APL
nxopen.annotations Provides classes and interfaces relating to annoatations.
nxopen.assemblies Provides classes and interfaces relating to assemblies.
nxopen.cae Provides classes and interfaces relating to CAE.
nxopen.cam Provides classes and interfaces relating to CAM.
nxopen.die Provides classes and interfaces relating to die design.
nxopen.drawings Provides classes and interfaces relating to drawings.
nxopen.features Provides classes and interfaces relating to features.

nxopen.features.sheetmetal | Provides classes and interfaces relating to sheetmetal features.

nxopen.fields Provides classes and interfaces relating to fields.
nxopen.geometricutilities |Provides classes and interfaces relating to geometric ufilities.
nxopen.layer Provides classes and interfaces relating to layers.
nxopen.motion Provides classes and interfaces relating to motion.
nxopen.options Provides classes and interfaces relating to options.
nxopen.pdm Provides classes and interfaces relating to PDM.
nxopen.positioning Provides classes and interfaces relating to positioning.
nxopen.preferences Provides classes and interfaces relating to preferences.
nxopen.routing Provides classes and interfaces relating to routing.
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Example Code

I M 4.0.4.2
< Journal created by 200012060 on Thu May 22 17:30:54 2008 Eastern Daylight Time
e

import nxopen.*;

public class journal
{
public static vold main(3tring [] args) throws MNXException, java.rmi.RemoteException
{
Session theSession = (Session)fessionFactory.get("Zession"):
Part workPart = thelescion.parts().work():
Part displayPart = thelession.parts().displav():

S Menu: Insert-:»Design Feature-:»Extrude...

e

int markIdl:;

markIdl = theSession.setlndoMark (nxzopen.lession. MarkVisibility WISIBLE, "Start"):

Section sectionl;
sectionl = workPart.sections().createSection(0.02413, 0.0254, 0.5):;

nxopen.features.Feature nullFeatures_Feature = null:
nxopen.features .ExtrudeBuilder extrudeBuilderl:
extrudeBuilderl = workPart.features().createExtrudeBuilldernullFeatures_Feature):

extrudebBuilderl . setlection (sectionl);

nxopen.geometricutilities.Limits limitsl:
limitsl = extrudeBuilderl.limits();

nxopen.geometricutilities.FeatureOptions featureOptionsl:
featureOptions]l = extrudeBuilderl.featurelptions():

nxopen.geometricutilities.linearlimits linearlimitsl = | (nxopen.geometricutilities.linearLimits)limitsl):
nxopen.geometricutilities.Extend extendl:
extendl = linearlimitsl.startExtend():

nxopen.geometricutilities.Extend extendZ;
extend? = linearlimitsl.endExtend():

nxopen.geometricutilities.BooleanOperation hooleanOperationl:
booleanOperationl = extrudeBuilderl.booleanOperation(]:

T ractie;n Al raction -
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Development Tools

eCompiler: JDK
¢|DE: Eclipse, NetBeans, etc

& Java - CreateArc.java - Eclipse SDK

File Edit Source Refactor

Mavig.

ate  Search  Project Run  Window  Help

=10l x|

£

- doa.database
-5 dea.db.lt
- doa historyclear
- doa.match
- doanx

- doatemplate
- doa.template.parser
- doa.ui
- dea.utils
- doa.xacc
£

|- macfunc

{
Jession theSession=null ;
UF3es=zion theUFSession=null ;

try

{
//get access to common APT
thedession =
//get access to ufunc
theUFg8ession =

imagination at work

s

}

U Java Beans 52 ¥ =0
Used with the Visual Editor for Java

catch (Exception ex)

{
if (theUFZession!=null)
{

StringWriter s =

Drintilritar

<

{Session) SessionFactory.get |

{UFSession) SessionFactory.
try sthi{thefession, theUF§ession) ;

new StringWriter();
i I— mary Orintiritar foh - hd
>|

Irsv o Qv B 0 vy | Ea G @by fo v vaey - &5 Hoohug [§3ma
D = O[] TestMatch. java |m DCAMatch, java [m Createdre.java 5 71 = Olfo.. [Ep.. 2N 70O
Fl == NE s =
-2 barix | Prop... | value |
B4 DCArch public class CreateArc
B-§3 src {
- doa
g dca.ce public static woid main (S8tring[] args) throws Exc

Problems | Javadoc | Declaration (E Console &2

* B> =0

Mo consoles to display at this tme.

| 2008




Execute Java Application in UG

eExecute an External UG application written in Java
— Include UG system jars in CLASSPATH

eExecute an internal UG application written in Java

Utlities b | File name: I j
D Grip... Cirl+i Files of type: Java Archives [ jar) j
Cebug Grip...  Cil+Shift+G Crwnamic Loadable Libraries (.dll)
Pesandg e ¢ Executable files * exe
it Qwverride Java Parameters. ., Java Class Files * class)
[ T B ey m——

eAssociate toolbar button to jar/class file

BUTTON DCA_cc BUTTON DCA cc
LABEL &DCA cc LABEL &DCA cc
ACTIONS dca.jar BITMAP cc.bmp

AXX.men XXX tbr
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Execute Java Application in UG

eExecute Java application with a different version of JRE
— JRE coming with NX 4.0.4.2 is version 1.4.2
— Some Java features are not available in early version

— IR 5818247: The NXOpen jar files were inadvertently built with the wrong
version of Java. Refer to development as PR 1611708

set UGII_JVM LIBRARY DIR=C:\Program Files\java\ljrel.5.0 08\bin
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Debug External UG Application with IDE

eDebug it like a normal Java application

& Debug - TestMatch.java - Eclipse SDK - |I:I Iil
File Edit Source Refactor Mavigate Search Project Run  Window Help
Iti~He 9~ ~0~-Q~ @ |G- |[4B |8 rilrasy o~ ES[$50ehug &'3ava
%5 Debug 22 O | TS @ S | 25 ¥ 7 0|69 variables 2 . Breakpaints =k Y T O
=3 TestMatch [Java Application] || Mame | YalLie
-8 dca match. TestMatch at localhost: 3989 @ prt Tag (jd=20)
@ Thread [AWT-Shutdown] (Running)
& Thread [AWT-Windows] (Running)
w2 Thread [DestroyJavav™M] (Running)
-of® Thread [AWT-EventQueve-0] (Suspended (breakpoint at line 272 d | _’I
-] TestMatch.test_mowe_constraintso)) ine: 272 ;l
TacHdatebd 1 mon lima: 51 hd -
« I _>I_| K o
= B[ 5= outline 2 = R’?e w ¥ =8

public static wvoid test_move_constraintsﬂ {} throws ExceptiA|D

1 dcamatch

{ = import declarations
Tag prt = DCANxUtils.uf session{).part().open{"h:\iavi 9 TestMatch
//Tag from = DCANxUtils.find named object{"exl") e
//Tag to = DCRNxULils.find named object("exz"™)
Tag from = DCANxUtils .find:named:object("axD")
Tag to = DCANxUtils.find named object ("ex(0") ;
Tag gc sket = DCANxUtils.find named object ("3KETCH 000
Tag gc:SketZ = DCANxUtilS.fina‘_namea‘_object("SKETCE_DD
DCAMatch.move_constraints(from, to, new Tag[] {gc sket

1

J | o
El console &2 Tasks| % |G|t By =0

TestMatch [Java Application] C:\Program Files\Java'jre1.5.0_08intjavaw exe (May 22, 2008 10:49:03 AM)

DCA [Thu May 2Z 10:49:2Z3Z EDT Z2008]

System dir h:hvaviationhdcahome
ki _>I_I
| o wiritable SmartInsert | 272 : 1 |
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Debug Internal UG Application with IDE

eCan not load UG from Eclipse debugger
eDebug it as a remote Java application in Eclipse
eStep 1: Launch UG with following env variable

set UGII_JVM OPTIONS=-Xdebug -Xrunjdwp:transport=dt_ socket,
address=8001, server=y, suspend=n

*8001 is a port number. You can use any port number that
Is not in use.

eYou can use dt_shmem instead of dt_socket if it is
available for your JRE, but dt_shmem is not available on all
platforms. For more information

eMore details: Java Platform Debugger Architecture
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Debug Internal UG Application with IDE

eStep 2: Execute any simple Java application (such as

HelloWorld) from UG to activate JVM
eStep 3: Attach Eclipse Debugger to UG

L

e ©
|

Mesw
Go Inka

3

Open in Mew Window
Open Type Hierarchy

e g ey e i 19

F4

F-E =) Copy
% Copy Qualified Mame
LT'E'I Paste

Chri+C

Chrl+y

Delete Delete

Build Path
Source Alk+Shift+5

Refactar Alk+Shift4+T

- v

Irnpoart...

Export...

% |LE

Refresh
Close Project

FS

Run As

Debug As

Team

Compare With

Restore from Local Histary, ..
PDE Tools

4] 1 Java Applet
[ 2 Java Application

ﬁ& Debug. ..

Alt+Shift+D, &
Ale+3hift+0, 1

* ¥ v v

Properties Alt+Enker
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= Debug

Create, manage, and run configurations

Attach o a Java virtual machine accepting debug connections

VS B 3 -
0& x d Marne: |DCArch
bype filker text -
& Connect .y Source| =] gommon|
Project:
Fdl Java applet | DCArch | [ Browse... ]

[T 1ava application

Connection Type:

|Standard (Socket Attach)

Connection Properties:

[ allow termination of remate M

(<] I

[

Apply

] [ Revert

]

[

Debug

J

Clase

]
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Debug Internal UG Application with IDE

eStep 4. Load Java application in UG

= Debug - DCAMain. java - Eclipse SDK

Flle Edit Source FRefactor Mavigate Search Project Run Window Help

C-He i H%-0-4

%5 Debug 32

= DiZarch [Remote Java Application]
= @? Jawa HotSpob(TM) Server YM[localhost:S001]
B2 Thread [TimerQueue] (Running)
2 Thread [AWT-EventQueue-0] (Running)
B2 Thread [AWT-Shukdown] {Running)
2 Thread [JavazD Disposer] (Running)
B2 Thread [AWT-Windows] (Running)

= DCAMain, maintstring[) ine: 20

Q- ™Y i i(MB i Hn
% O Sl S =
Disconneck

=g Thread [main] {Suspended (entry into method main in DCAMainT)

|J] DCaMain.java &2 [J] DCADlgSyne.java

| [J] Testoca.java

| m DCAAMmaysONTop. java

@ imagination at work

= l,.-’wﬁ
¥ @param args
i
ﬁ' = public static void wain(Sctringl[] args)
1
try
{

» I boolean internal = true ;
bhoolean demo = false ;
hoolean log = true ;

2 DCASys.init (internal , log, false, true, demo)

you can stop the debugging by using
disconnect and the program will runin
normal mode.
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Practical Experience
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What If Ufunc Doesn’t Work

ePossible reasons

— Feature missing

— Bug in original ufunc

— Bug in wrapping ufunc for Java

eFirst choice: Use Common API to replace it

eSwitch between Ufunc and Common APIs
— Ufunc use Tag as object identifier
— Common API use Object

eGet object tag: use method tagl).

Part myPart= theSession.parts() .newDisplay ("MyPart" , Part.Units.MILLIMETERS) ;

theUFSession.part () .askPartName (myPart. tag()) ;

*Get object from tag: use TaggedObjectManager

Arc arc = (Arc)theSession.taggedObjectManager () .get (arc2Tagqg) ;
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Examples

e Example 1:UF_UI_select with_class_dialog
— Find a replacement from common AP
— Multiple selectObject and selectObjects methods in nxopen.Selection

e Example 2:

/**

* Used to replace ufunc askDatumAxisParms
* Take object tag instead of feature tag as input

*/

public static UFModlFeatures.AskDatumAxisParmsData askDatumAxisParms (Tag objId) throws
NXException, RemoteException

{

UFModlFeatures.AskDatumAxisParmsData ret = new UFModlFeatures.AskDatumAxisParmsData ()
DatumAxis da = (DatumAxis)DCANxUtils.nx session() .taggedObjectManager () .get (objId)
Vector3d v = da.direction()

Point3d p = da.origin()

ret.normal new double[]{v.x, v.y, v.z} ;

ret.origin new double[]{p.x, P.Y, P-2Z}

return ret ;

}

.
4

.
r
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What if Common APl Doesn’t Work Neither

o|f C version of Ufunc works properly, wrap ufunc with JNI
(Java Native Interface) for Java by yourselt

static{
System.loadLibrary (“"DCAHelp”) ;

}

private static native int
AskOccsOfEntity0O (int obj, int[] occs);

/**
* This is a replacement of function
* askOccsOfEntity in class UFAssem.
* The one comes with UG does not work
* properly.
*/
public static Tag[] askOccsOfEntity(Tag obj)

{
int[] tags = new int[128] ;
int n = AskOccsOfEntity0(obj.value, tags) ;
if(n <= 0)
return null ;
Tag[] ret = new Tag[n] ;
for(int i=0 ; i<ret.length ; i++)
ret[i] = new Tag(tags[i])
return ret ;

}

JNIEXPORT jint JNICALL

Java_dca nx DCANxUtils AskOccsOfEntity0 (
JNIEnv *env,
jclass obj,
jint obj_tag,
jintArray occs)

tag_t *ret ;
int n ;
n =
UF_ASSEM ask occs_of entity(ob]j_tag, &ret)

(*env) ->SetIntArrayRegion (env,
occs, 0, n, ret) ;

UF_free(ret) ;

return n;

.
4

2008




What if None of Above Works

eFile IR
eFind a workaround
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Load Dynamic Linked Library

Sl) "CiyProgram Files' UGS NX 4.04%ugitugraf.exe™

printf's and cout’'s will go here now

Fatal error:Native Library H:\aviation\dcahome\application\DCAHelp.dll already lgm
caded in another classloader

eReasons
— BaseSession.LibraryUnloadOption.IMMEDIATELY

— DLL get loaded by URLClassLoader, which ug people internally
subclassed and used for loading the classes and DLL for JVM.

— If all the classes uses the native method of that DLL, they will also try to
load the DLL using The new instance of URLClassLoader .

— JVM imposes the restriction that DLL can be loaded only once in any
class loader.

imagination at work 2008



Load Dynamic Linked Library

eSolution 1: avoid using option:
BaseSession.LibraryUnloadOption.IMMEDIATELY

— Classes won't get re-loaded in second execution

//public static final int getUnloadOption ()

//4

// return BaseSession.LibraryUnloadOption.IMMEDIATELY ;
//}

eSolution 2: Use UGII_CLASSPATH_PRELOAD

— Classes/jars listed in UGII_CLASSPATH_PRELOAD will be loaded while JUM
is created, and will not be re-loaded

set UGII CLASSPATH PRELOAD = CLASS JAR LOADING dl1
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GUI Development Using Java

eUIStyler not for Java

e Java GUI is much more powerful and flexible than UlIStyler
— Controller

— Layout control
— Other

*APIs available
— AWT (Abstract Window Toolkit )
— Swing
— Other: SWT (Standard Widget Toolkit ), etc
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EXO m p | e public DialogDemo(JFrame frame) {

super{new BorderLayout());
this.frame = frame;
customDialog = new CustomDialog(frame, “geisel", this);

customDialog.pack();

//Create the components.

DialogDemo
Simple Modal Dialogs |/ Mare Dialogs |/ Dialog lcans |

JPanel frequentPanel = createSimpleDialogBox();

JPanel featurePanel = createFeatureDialogBox();

JPanel iconPanel = createlconDialogBox();
Some simple message dialogs:

. , label = new JLabel("Click the \"Show it!\" button to bring up the selected
® 0K (inthe L&F's words) dialog." JLabel.CENTER);
i esito {inthe L&EF's words)

i esito {in the programmer's words) //Lay them out

= Vel Emyel fin i pegiE e s v Border padding = BorderFactory.createEmptyBorder(20,20,5,20);

frequentPanel.setBorder(padding);

S oy itl

featurePanel.setBorder(padding);

Click the "Show it button 1o bring up the selected dialog. iconPanel setBorderipadding)

JTabbedPane tabbedPane = new JTabbedPanel);
tabbedPane.addTab("Simple Modal Dialogs", null,
frequentPanel,
simpleDialogDesc); //tooltip text
tabbedPane.addTab("More Dialogs", null,
featurePanel,

moreDialogDesc); //tooltip text

tabbedPane.addTab("Dialog Icons", null,
imagination at work iconPanel 2008
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Tools Enable Visual Design of GUI

eAvailable in many Java IDEs (Eclipse, NetBeans, JBuilder etc)
eExample: Visual Editor for Eclipse

& Java - AsplVNCGUI . java - Eclipse SDK

|

File Edit Source Refactor

Mavigate Search  Project Run  Window  Help

=lolx|

ES - |~ |H~0~Q~|EHFeE~|®y |2~ 2| L r Gl s oo FY %¥Debug | &1ava
[ ml i~ =
[ package Expl... 2 T B [l TestMatch.java 1] DCAMatchiMain, java I AspWNCGULjava 52251 = O |/outline m
JEE T & AutoVNC Ver 1.2 «||=Palette — + B =
w32 amp 4|l [connectto unix Server: |dsot|30 'L Selection Proper Value
-4 asphvinc | @; E’EFQUBEB
=5 sre S Wy T | e D_DST: sl o background Colorwhite
3 Swing Comp...
B asphvnc | INIX Password: || it columns 0
- 00 AsplvNCGUI LN componentOriel UMKMCWN
B0 AsplyNCMai Telnet prompt: | |d50030_$ E‘ JCthkBDX editable frue
B [J] AsplyMCWes —— ) || \ Tlocroatmee S Ll—ﬁz Dlzzutt:t;n enabled frue
B m ASD'VNCODt lewer: cprograrm Tesire alvncivne 4 Qﬁ JLang?l ~field narme mServer
=-[1] AsplyNCRer Time out (seck: 120 d | Ep—— font Dialog, plain, 12
E- 1] AsphyNCTelr | » . PasswordField foreground 51,5151
-7 AsphNCUE— { > = |E| TTextiras horizontalAlignm LEADING
- 0] B2BTool jav . £ 15ich narme
) if (mServer == null; IiEr -
B 0] SimpleFpd, [ T, S preferredsize 46,20
== JRE System Librar . [Yiswing contai.. #|| ey ds0030
— mierver = hnew JTextField() F
) COMMONSEt- 1,4 - rame toolMpText
mierver.setText (ASplVNCOpL [ ]Panel -
o b ad visble true
= mServer.getDocument {) .addD LH 15croliPane
g Java Beans 52 =0 { [1] 1=plitPane
,g BT = public void changedUpd— ["]1Tabbedrane
88 this - { %JDeskmpPane
B EIJDlalog—"Auto\fNC ver | }u.bl' id i da jlg_telma":rame
-] jPanel P ic wolid 1nsertilpda HJV\;?HEEW
i jLabel2-"Conne { . = v
0 mServar . update_prompt () ; o 43 Swing Menus
i jLabel-"UNIX U < | y 5 AWT Controls | B
= muser Prublemsl]avadoc|Declaration (E Console &2 2] =0

imagin

i jLabel 1-"UNIX |

o= mPassword  w
< | | >

Mo consoles to display at this time.

In Sync |
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Known lssues

eNot native to either OS or UG

eNot integrated with UG GUI. Has different behaviors.
— Dialog is not owned by UG window
— Dialog does not stay on top of UG window
Solution: Method SetAlwaysOnTop since JRE 5.0

— Dialog does not maximize/minimize when UG window maximizes/minimizes
: ADNX 4 - =lol ]

JEdit Fle Tools Preferences Window Help
1

Untitled - Notepad

Select X-Section Curves

Select Sketch Curves
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Using Standard SWING Dialogs

eSome simple UG dialog functions are not wrapped for Java
eUse Class JOptionPane.

JOptionPane.showMessageDialog(null, “Eggs are’t supposed to be green”, “Message”,
JOptionPane.INFORMATION MESSAGE) ;

@ Engs aren't supposed to be green. ? Wiould vou like some green eqos to go with that ham?
] Yes, please Mo, thanks Mo egos, no ham!
Customized Dialog [<| | Customized Dialog E|
"Green eggs and.." “Green eggs and..”
Ihar| | harm -
] Cancel ]2 Cancel

From http://java.sun.com/docs/books/tutorial/uiswing/components/dialog.htm!
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Using Standard SWING Dialogs

By default, the dialog created by JOptionPane is not always on
top

eInvoke JOptionPane dialogs in a different way.

public static void showMessageDialog (Component parentComponent, Object message,
String title, int messageType)

{

JOptionPane pane = new JOptionPane (message, messageType) ;
JDialog dialog = pane.createDialog (parentComponent, title);
dialog.setAlwaysOnTop (true) ;

dialog.setModal (true) ;

dialog.setVisible (true) ;
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Java Thread and UG Thread

¢ JUM created by UG shares the same thread of UG

e Java code should be in a separate thread, if
— It takes long time
— It has its own message loop

public static void main(String[] args)
{
//code .....
SwingUtilities.invokeLater (new Runnable ()
{
public void run()
{
try
{

//your code here

}

catch (Exception e)
{ //exception processing

}
finally

{ //clearnup
}

})

}
imagination GTWOTK 2008




Case Study: X-Section Matching Tool



l

Parl=1.0

X-Section Matching Tool

Par2 = 230 —

Parl1=1.0
Par2 =230 -

Parameters 3D models Cross sections

I arl -
P =7 ? N
_— Qrz Match given x-section

l Y

Find the parameter values to match giving x-section o o
P IVIng Optimization approach: inefficient

imagination at work 2008



1. Release constraints ,
~ -
-/
_ _ P4:6

3. Measure
@ imagination atvvo. . 2008
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Demo

e Parameterize a simple flange cross section
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summary

e Java technology provides a powerful, and reliable platform for
UG based CAD tool development.

eSupport of Java in UG is getting mature.

eHalf of the development in Design Automation group of GRC is
done with Java now.
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