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Introductions …Introductions …

•• Who are we?Who are we?
ArcGIS Engine Java Dev team membersArcGIS Engine Java Dev team members–– ArcGIS Engine Java Dev team members.ArcGIS Engine Java Dev team members.

•• Who are you?Who are you?
–– ArcGIS Desktop developers/users?ArcGIS Desktop developers/users?p pp p
–– Current ArcGIS Engine developers?Current ArcGIS Engine developers?
–– Interested in extending Desktop with JavaInterested in extending Desktop with Java

ff–– Target Platforms?Target Platforms?
–– Preferred IDE?Preferred IDE?
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Our assumptionsOur assumptions

•• You are familiar with ArcObjects in JavaYou are familiar with ArcObjects in Java
•• You are intrigued by AutomationExceptionYou are intrigued by AutomationException•• You are intrigued by AutomationExceptionYou are intrigued by AutomationException
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AgendaAgenda

•• ArcGIS Engine ArchitectureArcGIS Engine Architecture
•• Programming with ArcObjectsProgramming with ArcObjects•• Programming with ArcObjectsProgramming with ArcObjects
•• Geoprocessing with ArcObjectsGeoprocessing with ArcObjects
•• ProxyGenProxyGen•• ProxyGenProxyGen
•• Back to the futureBack to the future
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What are ArcObjectsWhat are ArcObjects

•• Core GIS components written in C++/COMCore GIS components written in C++/COM
•• Includes coarseIncludes coarse grained objects for ease ofgrained objects for ease of•• Includes coarseIncludes coarse--grained objects for ease of grained objects for ease of 

developmentdevelopment
•• Can run in Desktop and Server containersCan run in Desktop and Server containersCan run in Desktop and Server containersCan run in Desktop and Server containers
•• Library of objects accessible through…Library of objects accessible through…

–– JavaJava
–– C++C++
–– .Net.Net
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COM before the stormCOM before the storm

•• COM is both a specification and runtime infrastructure COM is both a specification and runtime infrastructure 
for developing component softwarefor developing component softwarefor developing component softwarefor developing component software

•• The specification propoundsThe specification propounds
–– Interface based programmingInterface based programmingp g gp g g
–– Unique identifiers (GUID)Unique identifiers (GUID)
–– Protocol for connecting software componentsProtocol for connecting software components
–– Garbage collection via reference countingGarbage collection via reference counting

•• The runtime providesThe runtime provides
Discovering and instantiating objectsDiscovering and instantiating objects–– Discovering and instantiating objectsDiscovering and instantiating objects

–– Marshalling support for communicating componentsMarshalling support for communicating components
–– Concurrency and synchronizationConcurrency and synchronization
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A Minimal ArcObjectA Minimal ArcObject

•• Has a unique ID (GUID)Has a unique ID (GUID)
•• Implements theImplements the IUnknownIUnknown interfaceinterface•• Implements the Implements the IUnknownIUnknown interfaceinterface

–– QueryInterface() QueryInterface() 
–– AddRef()AddRef()()()
–– Release()Release()

•• Publishes it’s threading model Publishes it’s threading model 
–– Thread unsafe (STA)Thread unsafe (STA)
–– Thread safe (MTA)Thread safe (MTA)
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ApartmentsApartments
•• A logical boundary for every COM objectA logical boundary for every COM object

STASTA MTAMTA

Object AObject A Object AObject A

Object BObject B Object BObject B

RequestRequest
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RequestRequest

RequestRequest ArcObjects live in an STA



Consuming ArcObjectsConsuming ArcObjects

•• Client enters an apartment (STA)Client enters an apartment (STA)
•• Creates an ArcObject using the GUIDCreates an ArcObject using the GUID•• Creates an ArcObject using the GUIDCreates an ArcObject using the GUID
•• Explicitly gets an interface to work withExplicitly gets an interface to work with
•• Increments the reference countIncrements the reference count•• Increments the reference countIncrements the reference count
•• Calls methods on the interfaceCalls methods on the interface
•• Decrements the reference countDecrements the reference count•• Decrements the reference countDecrements the reference count
•• Exits the apartmentExits the apartment

// J
   

// Java
Point p = new Point();       
p.setX(10);
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JavaJava--COM Interop BridgeCOM Interop Bridge

•• Provides a Java API for ArcObjectsProvides a Java API for ArcObjects
Generates Java classes for every ArcObjects class (Point)Generates Java classes for every ArcObjects class (Point)–– Generates Java classes for every ArcObjects class (Point)Generates Java classes for every ArcObjects class (Point)

–– Generates Java interfaces for every ArcObjects interface (IPoint)Generates Java interfaces for every ArcObjects interface (IPoint)
–– Generates Java Proxy classes for every interface (IPointProxy)Generates Java Proxy classes for every interface (IPointProxy)

•• Allows Java applications to create ArcObjects and call Allows Java applications to create ArcObjects and call 
th d th i JNI t h lth d th i JNI t h lmethods on them using JNI technologymethods on them using JNI technology
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// Java code snippet
EngineInitializer.initializeEngine();
Point p = new Point();       
p setX(10);p.setX(10);

JavaJava
PointPoint

JavaJava--COM BridgeCOM Bridge

JNI / C++JNI / C++

STASTA
CoCreateInstance(CLSID_Point)CoCreateInstance(CLSID_Point)

P i tP i t
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// Java code snippet
EngineInitializer.initializeEngine();
Point p = new Point();       
p setX(10);p.setX(10);

PointPoint

JavaJava--COM BridgeCOM Bridge

STASTA1. Ask for an interface1. Ask for an interface
2. Marshal input arguments2. Marshal input arguments
3. Set up call stack3. Set up call stack
4. Make the method call4. Make the method call

Unmarshal outputUnmarshal output
argumentsarguments

P i tP i t
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Architecture of a VisualArchitecture of a Visual--Beans applicationBeans application
MTAMTA STASTA

Main ThreadMain Thread AWT ThreadAWT Thread ArcObjects ThreadArcObjects ThreadWorker ThreadWorker Thread

MTAMTA STASTA

ArcObjectArcObject

ArcObjectArcObject

ArcObjectArcObject

RequestRequest
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RequestRequest

RequestRequest

RequestRequest
ArcObjects method requests are automatically serializedArcObjects method requests are automatically serialized



AgendaAgenda

•• ArcGIS Engine ArchitectureArcGIS Engine Architecture
•• Programming with ArcobjectsProgramming with Arcobjects•• Programming with ArcobjectsProgramming with Arcobjects

–– IxxxProxy / CastingIxxxProxy / Casting
–– Bridge / GEN InterfacesBridge / GEN Interfacesgg
–– in / out parametersin / out parameters
–– value / reference parametersvalue / reference parameters
–– AutomationExceptionAutomationException

•• Geoprocessing with ArcobjectsGeoprocessing with Arcobjects
•• ProxyGenProxyGen•• ProxyGenProxyGen
•• Back to the futureBack to the future
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IIxxxxxxProxy classesProxy classes

•• The API contains an IThe API contains an IxxxxxxProxy class for every IProxy class for every Ixxxxxx
interfaceinterfaceinterfaceinterface

•• The IThe IxxxxxxProxy class implements the IProxy class implements the Ixxx xxx interfaceinterface
•• TwoTwo--fold usagefold usageTwoTwo fold usagefold usage

–– Perform explicit casts between interfacesPerform explicit casts between interfaces
–– Create interface types as return valuesCreate interface types as return values
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    IGeometry geom = feature.getShape();            

IFeatureProxyIFeatureProxy

IGeometryProxyIGeometryProxy

STASTAJavaJava--COM BridgeCOM Bridge

IGeometryIGeometry

PointPoint
IGeometryIGeometry
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ArcObjectsArcObjects

PointPoint
IPointIPoint



IIxxxxxxProxy classes…Proxy classes…

// Obtained the IGeometryProxy
IGeometr geom feat re getShape()IGeometry geom = feature.getShape();

// Perform an explicit cast to IPoint
IPoint point = new IPointProxy(geom);IPoint point  new IPointProxy(geom);

// Call a method
point setX(10);point.setX(10);

•• JavaJava--style casting obviates most of the Proxy classesstyle casting obviates most of the Proxy classes
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Casting/instanceof supportCasting/instanceof support

•• JavaJava--style casting and style casting and instanceof instanceof support available at support available at 
9 2 for 90% of ArcObjects9 2 for 90% of ArcObjects9.2 for 90% of ArcObjects9.2 for 90% of ArcObjects
// Getting the shape of a feature
IGeometry geometry = feature.getShape();y g y g p
if(geometry instanceof IPoint){
IPoint p = (IPoint)geometry;

}

•• Applicable to all ArcObjects classes that have an empty Applicable to all ArcObjects classes that have an empty 

}

pp j p ypp j p y
constructorconstructor

•• Use the IUse the IxxxxxxProxy classes where casting is not Proxy classes where casting is not 
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GEN and Bridge InterfacesGEN and Bridge Interfaces

•• Certain ArcObjects interface methods take parameters Certain ArcObjects interface methods take parameters 
that the Javathat the Java--COM bridge does not supportCOM bridge does not supportg ppg pp

•• GEN Interfaces:GEN Interfaces:
Created to substitute incompatible interfacesCreated to substitute incompatible interfaces–– Created to substitute incompatible interfacesCreated to substitute incompatible interfaces

–– Ex. IEnvelopeGEN replaces and deprecates IEnvelopeEx. IEnvelopeGEN replaces and deprecates IEnvelope

BRIDGE I t fBRIDGE I t f•• BRIDGE Interfaces:BRIDGE Interfaces:
–– A collection of incompatible interface methodsA collection of incompatible interface methods
–– Ex. IGeometryBridge replaces and deprecates certain methods Ex. IGeometryBridge replaces and deprecates certain methods 

from IPointCollection, ISegmentCollection, IGeometryCollectionfrom IPointCollection, ISegmentCollection, IGeometryCollection
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GEN and Bridge InterfacesGEN and Bridge Interfaces
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Method Signatures Method Signatures –– multiple outputsmultiple outputs

•• Some ArcObjects methods expect input parameters to Some ArcObjects methods expect input parameters to 
be place holders for return valuesbe place holders for return valuesbe place holders for return valuesbe place holders for return values
–– Indicated as “out” parameter in the JavadocIndicated as “out” parameter in the Javadoc
–– Passed as a single element arrayPassed as a single element array

// Gets the next feature ID from the set
FIDSet fidSet = ...Set dSet ...
int fID[] = new int[1]; 
fidSet.next(fid);
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Method Signatures Method Signatures –– multiple outputs...multiple outputs...

•• Some methods return multiple result valuesSome methods return multiple result values

int xint x = point.getX(); = point.getX(); // [in]
int yint y = point.getY(); = point.getY(); // [in]
int itemType [] int itemType [] = new int[1];       = new int[1];       // [in/out]
IBasicMap basicmap [] = new IBasicMap[1]; IBasicMap basicmap [] = new IBasicMap[1]; // [in/out]
ILayer layer []       = new ILayer[1];    ILayer layer []       = new ILayer[1];    // [in/out]
Object pIndex []      = new Object[1]; Object pIndex []      = new Object[1]; // [in/out]
Object other [] = new Object[1];Object other [] = new Object[1]; // [in/out]Object other []       = new Object[1]; Object other []       = new Object[1]; // [in/out]

// Returns the item clicked on in the TOCControl
toc.hitTest(x, y, itemType, basicmap, layer, pIndex, toc.hitTest(x, y, itemType, basicmap, layer, pIndex, 

other)other)other);other);
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Setting properties on ArcObjectsSetting properties on ArcObjects

•• Two ways to set object references as properties on Two ways to set object references as properties on 
ArcObjectsArcObjectsArcObjectsArcObjects
–– By value By value –– eg, ISegmentCollection::setRectangle();eg, ISegmentCollection::setRectangle();
–– By reference By reference –– eg, IGeometry::setSpatialReferenceByRef();eg, IGeometry::setSpatialReferenceByRef();

// Set property by values
ISegmentCollection segColl;
// Set property by reference
IGeometry geometry;Seg e tCo ect o segCo ;
Envelope envelope = new Envelope();
…
segColl.setRectangle(envelope);

Geo et y geo et y;
UnknownCoordinateSystem spRef = new 

UnknownCoordinateSystem();
segColl.setRectangle(envelope);

// Does not affect the state of SegmentCollection
envelope setLowerRight(pPoint);

geom.setSpatialReferenceByRef(spRef);

// DOES affect the state of geometry
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envelope.setLowerRight(pPoint);// DOES affect the state of geometry
spRef.setMResolution(interval);



Cleaner.release()Cleaner.release()

•• Explicitly release ArcObjects referencesExplicitly release ArcObjects references
•• JavaJava COM Bridge performs garbage collection mostCOM Bridge performs garbage collection most•• JavaJava--COM Bridge performs garbage collection most COM Bridge performs garbage collection most 

timestimes
–– Relies on JVM’s garbage collectorRelies on JVM’s garbage collectorg gg g

// Iterate through features
for(int i=0; i<featureCount; i++)for(int i=0; i<featureCount; i++)for(int i=0; i<featureCount; i++)for(int i=0; i<featureCount; i++)
{{
IFeature feature = cursor.nextFeature();IFeature feature = cursor.nextFeature();

……

// Release the feature after using it
Cleaner.release(feature);Cleaner.release(feature);

Developer Summit 2007Developer Summit 2007 2424

Cleaner.release(feature);Cleaner.release(feature);
}}



AutomationExceptionAutomationException

•• No Types for exceptionNo Types for exception--events in ArcObjectsevents in ArcObjects
•• Exceptions are reported as a hexadecimal numberExceptions are reported as a hexadecimal number•• Exceptions are reported as a hexadecimal number Exceptions are reported as a hexadecimal number ––

HRESULTHRESULT
•• The JavaThe Java--COM bridge wraps the HRESULT in anCOM bridge wraps the HRESULT in anThe JavaThe Java COM bridge wraps the HRESULT in an COM bridge wraps the HRESULT in an 

AutomationException classAutomationException class
•• Error description is provided when available on the Error description is provided when available on the p pp p

ArcObject. If not…ArcObject. If not…

AutomationException: 0x80004005 - Unspecified error
    at com.esri.arcgis.interop.NativeObjRef.nativeVtblInvoke(Native Method)        

at com.esri.arcgis.interop.NativeObjRef.a(Unknown Source)
at com.esri.arcgis.interop.Dispatch.vtblInvoke(Unknown Source)
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AgendaAgenda

•• ArcGIS Engine ArchitectureArcGIS Engine Architecture
•• Programming with ArcobjectsProgramming with Arcobjects•• Programming with ArcobjectsProgramming with Arcobjects
•• Geoprocessing with ArcobjectsGeoprocessing with Arcobjects

–– FineFine--grained APIgrained APIFineFine--grained APIgrained API
–– GeoprocessorGeoprocessor
–– Geoprocessor with Tool WrappersGeoprocessor with Tool Wrappers
–– Geprocessing with ArcGIS ServerGeprocessing with ArcGIS Server
–– Wrappers for custom tools & modelsWrappers for custom tools & models

•• ProxyGenProxyGen•• ProxyGenProxyGen
•• Back to the futureBack to the future
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Fine Grained Geoprocessing APIFine Grained Geoprocessing API

•• Similar to accessing data Similar to accessing data 
create a Factorycreate a Factory IToolboxWorkspaceFactoryIToolboxWorkspaceFactory–– create a Factorycreate a Factory

–– get the Workspaceget the Workspace
–– open the Toolboxopen the Toolbox

oo bo o space acto yoo bo o space acto y

IToolboxWorkspaceIToolboxWorkspace
–– get the tool get the tool 

IToolboxWorkspaceIToolboxWorkspace

IGPToolboxIGPToolboxIArrayIArray

IGPToolIGPToolexecute(… )execute(… )
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Fine Grained APIFine Grained API
//Instantiate the factory

ToolboxWorkspaceFactory factory = new ToolboxWorkspaceFactory();

//Get the workspace

IToolboxWorkspace toolboxWorkspace = factory.openFromFile(C:/Program p p y p ( / g
Files/ArcGIS/ArcToolbox/Toolboxes”, 0);

//Open the toolbox

IGPToolbox toolbox = toolboxWorkspace.openToolbox(“Analysis Tools.tbx”);
//Get the tool//Get the tool

IGPTool tool = toolbox.openTool(“Clip”);

//Set the parameters

Array values = new Array();

GPString clippee = new GPString(); clippee.setValue(“C:/mydata/input.shp”);
GPString clipper = new GPString(); clipper.setValue(“C:/mydata/clipper.shp”);
GPString clipped = new GPString(); clipped setValue(“C:/result/output shp”);GPString clipped = new GPString(); clipped.setValue( C:/result/output.shp );

values.add(clippee);values.add(clipper);values.add(clipped);

//Execute the tool
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tool.execute(values,null,null,null);



GeoprocessorGeoprocessor

•• Façade to the Geoprocessing subsystemFaçade to the Geoprocessing subsystem
•• Preconfigured with tools in system toolboxesPreconfigured with tools in system toolboxes•• Preconfigured with tools in system toolboxesPreconfigured with tools in system toolboxes
•• Add custom and server toolboxesAdd custom and server toolboxes

“ToolName_ToolboxAlias”, IVariantArray“ToolName_ToolboxAlias”, IVariantArray

execute(… )execute(… ) GeoprocessorGeoprocessor
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Geoprocessing : GeoprocessorGeoprocessing : Geoprocessor
//Set tool parameters in the correct sequence

VarArray values = new VarArray();

values.add(“C:/mydata/input.shp”);values.add( C:/mydata/input.shp );

//Set any optional parameters as null

//values.add(null);

values.add(“c:/mydata/clipper.shp”):
values.add(“c:/result/output.shp”);

//Instantiate the Geoprocessor and execute

Geoprocessor geoprocessor = new Geoprocessor();

IGeoprocessorResult result = 
geoprocessor.execute(“Clip_analysis”,values,null);
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Geoprocessing : Tool WrappersGeoprocessing : Tool Wrappers

•• A Wrapper for every standard ToolA Wrapper for every standard Tool
•• Wrappers have a TypeWrappers have a Type•• Wrappers have a TypeWrappers have a Type
•• Wrappers know about Tool parametersWrappers know about Tool parameters
•• Wrappers extend AbstractGPToolWrappers extend AbstractGPTool•• Wrappers extend AbstractGPToolWrappers extend AbstractGPTool
•• Create Wrappers for custom Tools and ModelsCreate Wrappers for custom Tools and Models

GPToolGPTool

execute(… )execute(… ) GeoprocessorGeoprocessor
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Geoprocessing : Tool WrappersGeoprocessing : Tool Wrappers
import com.esri.arcgis.geoprocessing.tools.analysistools;

…
//Instantiate the Clip tool wrapper//Instantiate the Clip tool wrapper

Clip clipTool = new Clip();

//Set tool parameters

clipTool.setInFeatures(“C:/mydata/input.shp”);
clipTool setClipFeatures(“c:/mydata/clipper shp”):clipTool.setClipFeatures( c:/mydata/clipper.shp ):

cliptTool.setOutFeatureClass(“c:/result/output.shp”);

//Instantiate the Geoprocessor and execute

Geoprocessor geoprocessor = new Geoprocessor();

IGeoprocessorResult result =
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IGeoprocessorResult result = 
geoprocessor.execute(clipTool,null);



DEMO : Creating hillshadeDEMO : Creating hillshade
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Putting it in perspectivePutting it in perspective

•• Geoprocessor makes code compactGeoprocessor makes code compact
•• Tool Wrappers make setting parameters easyTool Wrappers make setting parameters easy•• Tool Wrappers make setting parameters easyTool Wrappers make setting parameters easy

Tool ParametersTool Parameters

•• StringsStrings
•• ArcObjectsArcObjects

IGPV l bj tIGPV l bj t•• IGPValue objectsIGPValue objects
–– DE* : represent data DE* : represent data 
–– GP* : represent other informationGP* : represent other information
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GP  : represent other informationGP  : represent other information

•• GPUtilitiesGPUtilities



Geoprocessing : with ArcGIS ServerGeoprocessing : with ArcGIS Server

•• Synchronous / Asynchronous execution of ToolsSynchronous / Asynchronous execution of Tools
•• Cannot use Tool WrappersCannot use Tool Wrappers•• Cannot use Tool WrappersCannot use Tool Wrappers
•• Using the GeoprocessorUsing the Geoprocessor

–– Add server toolboxAdd server toolboxAdd server toolboxAdd server toolbox

•• Using GPServerUsing GPServer
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Java ApplicationJava Application

JavaJava––COM BridgeCOM Bridge

ArcGIS RuntimeArcGIS Runtime

InternetInternetInternetInternet

ArcGIS ServerArcGIS Server ArcGIS ServerArcGIS Server

LANLAN
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Using Geoprocessor with ArcGIS Server  Using Geoprocessor with ArcGIS Server  
//Instantiate the geoprocessor

Geoprocessor gp = new Geoprocessor();

//Add the server toolbox

gp.addToolbox(“server;folder/service”); //Local
gp.addToolbox(“http://server:8399/arcgis/services;fold
er/service”) //Internet

VarArray array = … //Tool Parameters

IGeoprocessorResult result = 
gp.execute(“toolname_tbxalias”,array);
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Using GPServer with ArcGIS ServerUsing GPServer with ArcGIS Server
AGSServerConnectionFactory factory =

new AGSServerConnectionFactory();

IAGSServerConnection connection =IAGSServerConnection connection  
factory.open(props,0);

IAGSEnumServerObjectName enumName =  
connection getServerObjectNames();connection.getServerObjectNames();

IAGSServerObjectName name = enumName.next();

IGPServer gpServer = (IGPServer)((IName)name).open();

GPValues values = new GPValues();

...

IGPResult result = 
gpServer.execute(“toolname_tbxalias”,values,null);
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Using Asynchronous ArcGIS ServicesUsing Asynchronous ArcGIS Services

•• Geoprocessor::execute() Geoprocessor::execute() 
Check the IGPResultInfo for status of jobCheck the IGPResultInfo for status of job–– Check the IGPResultInfo for status of jobCheck the IGPResultInfo for status of job

–– Geoprocessor::makeResult(String jobid)Geoprocessor::makeResult(String jobid)

•• GPServer::submitJob()GPServer::submitJob()()()
–– GPServer::getJobResult()GPServer::getJobResult()
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Custom Tools and ModelsCustom Tools and Models

•• Author tools, scripts and models in ArcGIS DesktopAuthor tools, scripts and models in ArcGIS Desktop
•• Add them to a custom toolboxAdd them to a custom toolbox•• Add them to a custom toolboxAdd them to a custom toolbox
•• Generate Java WrappersGenerate Java Wrappers

–– Eclipse ArcGIS pluginEclipse ArcGIS pluginEclipse ArcGIS pluginEclipse ArcGIS plugin
–– Command lineCommand line

•• Invoke from Java ApplicationInvoke from Java Application
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Demo : Invoke custom routing model from JavaDemo : Invoke custom routing model from Java
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AgendaAgenda

•• ArcGIS Engine ArchitectureArcGIS Engine Architecture
•• Programming with ArcobjectsProgramming with Arcobjects•• Programming with ArcobjectsProgramming with Arcobjects
•• Geoprocessing with ArcobjectsGeoprocessing with Arcobjects
•• ProxyGenProxyGen•• ProxyGenProxyGen
•• Back to the futureBack to the future
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PlugPlug--in Data Sourcesin Data Sources

•• Provide ArcGIS support for proprietary data formatProvide ArcGIS support for proprietary data format
•• Integrates new data format completely into ArcGISIntegrates new data format completely into ArcGIS•• Integrates new data format completely into ArcGISIntegrates new data format completely into ArcGIS

•• Render, select, query, label and joinRender, select, query, label and join

•• Use standard geodatabase APIUse standard geodatabase APIUse sta da d geodatabaseUse sta da d geodatabase
–– IWorkSpace and IFeatureClassIWorkSpace and IFeatureClass

•• Supports tables, feature classes and featureDatasetsSupports tables, feature classes and featureDatasets
•• In Java, we have limited extensibility of the API, yet, so In Java, we have limited extensibility of the API, yet, so 

we will use legacy code for creating a plugwe will use legacy code for creating a plug--in data in data 
sourcesource
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Extending ArcObjects Extending ArcObjects -- ProxyGenProxyGen

•• Extend ArcObjects using custom COM components and Extend ArcObjects using custom COM components and 
access them from Javaaccess them from Javaaccess them from Javaaccess them from Java

•• When is this useful?When is this useful?
–– Extend ArcObjects (Custom layers, plugExtend ArcObjects (Custom layers, plug--in data sources…)in data sources…)
–– Integrate legacy or third party COM librariesIntegrate legacy or third party COM libraries
–– Improve performance Improve performance -- replace many finereplace many fine--grained calls with a grained calls with a 

single call to a coarse grained COM componentsingle call to a coarse grained COM component
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SimplePoint PlugSimplePoint Plug--in Datasourcein Datasource

# x-coord, y-coord, seq

-122.492587,37.781514,1

-122.497241,37.742012,2
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Extending ArcObjects Extending ArcObjects -- ProxyGenProxyGen

•• Procedure:Procedure:
Build custom COM component using C++ or NetBuild custom COM component using C++ or Net–– Build custom COM component using C++ or .NetBuild custom COM component using C++ or .Net

–– Run ProxyGen tool on type library to generate java proxiesRun ProxyGen tool on type library to generate java proxies
–– Use the proxies in your java codeUse the proxies in your java code

•• ProxyGen Usage:ProxyGen Usage:
S fS f–– Specify type library, java package name, and output directory in Specify type library, java package name, and output directory in 
mapping.txtmapping.txt

–– Run from cmd.exe: Run from cmd.exe: ProxyGen mapping.txtProxyGen mapping.txt
–– Integrate the generated proxies in your java projectIntegrate the generated proxies in your java project
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AgendaAgenda

•• ArcGIS Engine ArchitectureArcGIS Engine Architecture
•• Programming with ArcobjectsProgramming with Arcobjects•• Programming with ArcobjectsProgramming with Arcobjects
•• Geoprocessing with ArcobjectsGeoprocessing with Arcobjects
•• ProxyGenProxyGen•• ProxyGenProxyGen
•• Back to the futureBack to the future
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Back to the futureBack to the future

•• Extending the ArcGIS framework using JavaExtending the ArcGIS framework using Java
Custom commands and tools for ArcMapCustom commands and tools for ArcMap–– Custom commands and tools for ArcMapCustom commands and tools for ArcMap

–– Custom GP toolsCustom GP tools
–– Server Object ExtensionsServer Object Extensions
–– Geodatabase ExtensionsGeodatabase Extensions
–– Custom Layers, Renderers and FeaturesCustom Layers, Renderers and Features
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Presentation materialsPresentation materials

•• PowerPoint presentation and code are posted on the PowerPoint presentation and code are posted on the 
conference web siteconference web siteconference web siteconference web site
–– http://www.esri.com/events/devsummit/index.htmlhttp://www.esri.com/events/devsummit/index.html

•• EDN EDN –– downloads and videosdownloads and videos
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Further questions?Further questions?

•• TECHTECH--TALK AREA 1TALK AREA 1
in the Community Center (Oasis 3)in the Community Center (Oasis 3)–– in the Community Center (Oasis 3)in the Community Center (Oasis 3)

–– during the next 30 minutesduring the next 30 minutes

•• ESRI Developers Network (EDN) websiteESRI Developers Network (EDN) website
–– http://edn.esri.comhttp://edn.esri.com
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Thank you for coming!Thank you for coming!
See you next yearSee you next year
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