Working with the ArcGIS Server Web Services API
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Presentation outline

e Brief overview of ArcGIS Server GIS Web Services

e Description of 9.2 GIS Web Services

— Functional capabilities of each service
—The SOAP API for the service
— Sample applications that consume the service

 Under the Hood
— Implementation details of interest to you




Our assumptions

* You have a high level understanding of :

— ArcGIS Server
—The ArcGIS Information Model
—Web services

e YOoU can read C# code




What Are Web services?

* Network accessible interface or application
functionality, built using standard Internet

technologies

Web -
SerV|ce

4

* Web service technology stack

Discovery _________________________UDDI]
Description WSDL |
XML Messaging ____ SOAPXML]



Services can be used to Display Data
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Services can be used to Answer Questions
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GIS Web Services

e ArcGIS Server includes arich set of out of the box GIS Web Services

« SOAP

— 2D Map Service
3D Map / Globe Service
Geocoding Service
Network Analysis Service
Geoprocessing Service
Geodata Service
Mobile Data Service

e OGC
— WMS Service

e KML
— KML Service

* Publish and Deploy using Manager
— Nno programming required
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ArcGIS Server — Publishing GIS Web Services

» Author GIS resources (eg maps, locators) using desktop.
* Publish GIS resources to create GIS Services.

* A GIS Service may have multiple capabilities
— Eg Mapping, Network Analysis

e Each capability is exposed to consumers as a GIS Web Service
accessible over HTTP

Step 1: Publish a GIS Service |
Step 2: Enable Web Access in Manager or ArcCatalog |

|—> Step 3: Use with ArcGIS / Web ADF / Custom Clients |

Developer Summit 2007




ArcGIS Server GIS Web Services -
Out of the Box Clients

e ArcGIS Explorer and ArcGIS Desktop are out of the
box Desktop Clients

* You can use Manager wizards to build Web Mapping
Applications that consume GIS Web Services
—NO programming required




Eﬁﬁ;

Web Browser

ArcGIS Explorer,
ArcGIS Desktop,
other ArcGIS Servers

Users External to the Site

ArcGIS Server 9.2
Security Zones

HTTP
R ——

ArcGIS Server Site

L T——]
' Manager
Web - Web Application

Browser

ArcCatalog
Administrator

Users Internal to the Site :
Authors, Publishers,
Administrators

ArcMap, ArcGlobe

Content Author

ArcGIS Server System

Web Server

Web Mapping
Applications

GIS Services -
Web Service Endpoints

I GIS Server

GIS Services -
Server Objects

Geodatabases

DCOM
e
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Options for Developing Custom Client Applications that
use GIS Web Services

 Work with the Web ADF object model (for web apps)
— Work with the Web ADF common object model and controls
— Use the ArcGIS Server Internet data source

 Work with ArcGIS Engine (for desktop apps)
— Use the ArcEngine object model and controls

— Use the GIS Client ArcObjects library and built-in ArcObjects
proxies for each web service

 Work directly with the web service api
— The focus of this presentation

— You can use pre-generated proxies that ship with the .Net and Java
Web ADFs, eg ESRI.ArcGIS.ADF.ArcGISServer

— You can generate the proxies yourself using your favourite wsdl
tool
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Web ADF Development Paths

* This talk focuses on path IV

Developer
WS

Wel Controls

EERENC

CommonrPararSeuice ARl

DEiSOUCENmPIEMENTA GRS

Data Source (GIS Server) Specific APIs

Developer Summit 2007 12




The ArcGIS Server Web Services API

Coarse Grained

Stateless

Described by a wsdl

Methods take serializable Value objects (simple structures) as parameters

Vallue Objects are based on existing well known ArcObjects types
— Eg Color, Symbol, Graphic Element, Geometries, DataElements

Straightforward

Powerful
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Working with a SOAP service

* You work with Proxies and Value objects
— Generated from a WSDL using a SOAP toolkit

SIOAF
Clignt Agglicaiiior] Toolii Get WSDL

. B ) NACT
Value object EIOXY RO ECT
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ArcGIS Server : Web Service URLS

A standard scheme for all service URLS :

e http://<web server hostname>/<arcgis
Instance>/services/<folder>/<servicename>/<servicetype>

e http:-//ai1s.mybiz.com/arcgis/services/usa/mapserver

e http://ais.mybiz.com/arcqgis/services/northernca/SanFranc
Iscolocator/geocodeserver

e http://ai1s.mybiz.com/arcgis/services/usa/mapserver/naser
ver

e To get the wsdl :

e http:-//ai1s.mybiz.com/arcgis/services/usa/mapserver?wsdl
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Discovering Services — The Service Catalog Web Service

Every ArcGIS Server has a Service Catalog Web Service :

http://<web server hostname>/<arcgis iInstance>/services?wsdl

e What Services do you have ?

ServiceCatalog

GetServiceDescriptions

ServiceDescriptor
Name, Type, URL

WSDL Method

<xs:element name="GetServiceDescriptions">
<xs:.complexType/>
</xs:element>
Response
<xs:element name="GetServiceDescriptionsResponse">
<xs:complexType>
<xs:sequence>
<xs:element name="ServiceDescriptions"
type="ArrayOfServiceDescription"/>
</xs:sequence>
</xs:complexType>
</xs.element> Value Object
<xs:complexType name="ArrayOfServiceDescription">
<xs:sequence>
<xs:element name="ServiceDescription"
type="ServiceDescription"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
Value Object
<xs:complexType name="ServiceDescription">
<xs:sequence>
<xs:element name="Name" type="xs:string"/>
<xs.element name="Type" type="xs:string"/>
<xs:element name="Url"  type="xs:string"/>
</xs:sequence>

</xs.complexType>

Developer Summit 2007




Map Service

 Based on a Map Document (.mxd) authored using ArcMap

« Can be used to generate map images in a variety of image
formats

» Callers can supply additional information to be overlaid on
the map
— Graphics
— Selection IDs and buffer distances
e Can be used to identify features

« Can be used to query features
— Results returned as Geodatabase record sets
— Easily marshaled by value
— Can be converted to ADO.NET datasets

Developer Summit 2007 17




Map Service

Maps can be pre-rendered and cached for performance
resulting in atiled map service that has a fixed set of scales

Methods to discover if
— A map is atiled fixed scale map

— If the map tiles correspond to single fused images or if there are
separate tiles for each layer

Methods to get the tiling scheme
Methods to fetch tiles
Tiles can also be obtained directly via HTTP Get.
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Working with the Map Service

// Drawing the map - generating map images

Maplmage mi = ms.ExportMaplmage (mapDescription, imageDescription);

// Querying the map

Recordset rs = ms.QueryFeatureData(mapName, layerlD, queryFilter);

FidSet fs = ms.QueryFeaturelDs(mapName, layerlD, queryFilter);

MapServerFindResult[] results
= ms.Find(mapDescription, maplmageDisplay, searchString,
expression, searchFields, findOption, layerlDs);




Map Service Object Model - Drawing

MapServerinfo MapLayerinfo
MapServer

MapDescriptor e LayerDescriptor

B ImageDisplay
ImageType




Map Service Methods

MapCount

No of maps in the service

MapName

Name of a map, by index

GetServerinfo

Retrieves Information about a specified map

ExportMaplmage

Generates an image based on a specified map description

GetLegendInfo

Returns legend information for specified layers

Identify

Returns a collection of ldentify Results

Find

Returns a collection of Find Results

QueryFeatureData

Returns a recordset of features based on a query filter

FromMapPoints

Converts from map to screen/image coordinates

ToMapPoints

Converts from screen/image to map coordinates
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Map Service demo

GIS Server

Maps

Web
Server




Drawing a Map

MapServerWS. ImageType i1t = new MapServerWS. ImageType();

1t. ImageFormat = MapServerWS._esrilmageFormat.esrilmagedPG;
1t. ImageReturnType = MapServerWS.esrilmageReturnType.esrilmageReturnMimeData;

= new MapServerWS. ImageDisplay();
sp- ImageHeight = 400;
iIsp.ImageWidth = 552;
iIsp.ImageDPI = 150;
MapServerWS. ImageDescription pID = new MapServerWS. ImageDescription();

pID.ImageDisplay = i1disp; plID.ImageType = it;
MapServerWS._MaplImage pMI ms . ExportMap Image(pMapDescription, plD);

System.10.Stream pStream = new
System. 10.MemoryStream((byte[])pMI . ImageData);
plmage = Image.FromStream(pStream);

pictureBoxl.Image = plmage;

pictureBoxl.Refresh();
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MapServerinfo Object :

Information on the map as published.

MapLayerInfos Information on the layers in the map

DefaultMapDescription The DefaultMapDescription — as published

Ful lIExtent The full extent of the map
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MapLayerinfo Object :

Information on a layer, as published.

The name of the layer

ID The ID for the layer

IsComposite True 1T a composite layer

Ful lExtent The full extent of the map

ParentLayerlID ID of parent layer, it child of a composite
layer

Sublayers IDs of sublayers i1t a composite layer

Fields The fields for the layer

Extent The extent for the layer

MinScale The minimum visible scale for the layer

MaxScale The maximum visible scale for the layer
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MapDescription Object :

Properties used to control the drawing of the map

LayerDescriptions A collection of layer descriptions
CustomGraphics CustomGraphics to be drawn on the map

SpatialReference The spatial reference in which to draw the map

TransparentColor The color that is transparent
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LayerDescription Object :

Properties used to control the drawing of a layer

LayerlID The ID for the layer

DefinitionExpression The definition expression for the layer

ShowLabels Should labels be drawn
SelectionFeatures Selected feature ids

SelectionColor Color to be used for selected features

Developer Summit 2007 27




Map Service Object Model — Adding Custom Graphics

e
MapServer GraphicElement [
4 Symbol

MarkerElement LineElement PolygonElement

SimpleMarkerSymbol SimpleLineSymbol SimpleFillSymbol




Map Service Object Model — Querying Features

Recordset Record
MapServer

ldentifyResults [ IdentifyResult

FindResults




Cached Map Services

e Tiles pre-rendered at
fixed scales

« Rapid display of static
base maps

e Richer symbols and
more information




Map Service Object Model — Tiled Map Services

MapServer TileCachelnfo

SpatialReference




Map Service — Methods for working with tiled map services

IsFixedScaleMap Indicates that the map has a fixed set of LODs
HasSingleFusedMapCache Indicates that the map has a single cache that
prefuses all layers

GetTileCachelnfo Gets the tiling scheme for the map

GetMapTile Gets the specified tile for the map given tile
level, row and column coordinates

GetVirtualCacheDirectory | Gets the virtual cache directory for the map, if
present
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Tile Cache Info Object :

Properties that describe a tiling scheme

LODInfos The levels of detail In the cache
{id, scale, resolution}

Origin The origin for the tiling grid

TileCols The number of columns 1In a tile

TileRows The number of rows in a tile

DPI Resolution in dots per inch

SpatialReference The spatial reference of the cache

tileWidth = tileCols * LODResolution
tileColumn = floor ((x — xorig) / tileWidth)
tileHeight = tileRows * LODResolution

tileRow = floor ((y — yorig) 7/ tileHeigh)
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ArcGIS Server - GIS Web Services and ArcObjects

 Each ArcGIS Server web service has a corresponding coarse
grained ArcObject (a Server Object) which supports a logically
equivalent ArcObjects interface

Web Service

ArcQObjects -
ServerObject

ArcQObjects -
Interface

Map Service

MapServer

IMapServer

Geoprocessing
Service

GPServer

I1GPServer

Network
Analysis
Service

NAServer

INAServer




Drawing a map — equivalent ArcObject model

MapServer

MapDescription

IMapServer : IUnknown

IMapDescription2 : IUnknown

DefaultMapMName: String
Documentinfo: IPropeartySet
MapCount: Long

MapMName (in Index: Long): String

N I TN

}

*

P44

I

}

ComputeDistance (in MapMName: String, in
fromPoint: IPgint, in toPaint: 1Point, in
Units: esrilnits): Double

ComputeScale (in mapDesc:
IMapDescription, in mapDisplay:
limageDisplay): Double

ExportMaplmage (in mapDesc:
IMapDescription, in imageDesc:
liImageDescription): IMaplmage

Find (in mapDesc: IMapDescription, in
Mapimage: llmageDisplay, in
searchString: String, in Contains:
Boolean, in searchFields: String, in
aption: esriFindOption, in layerids:
ILongArray): IMapServerFindResults

FromMapPoints (in MapDescription:
IMapDescription, in mapDisplay:
lImageDisplay. in mapPoints:
IPointCollection, screenx\Values:
ILongArray, screenYYWalues: ILongArray)

GetLegendinfo {in MapMame: String, in
layerlds: ILongArray, in patch:
IMapServerLegendPatch, in imgType:
lImageType): IMapServerLegendinfos

GetServerinfo (in MapMame: String):
IMapServerinfo

GetSALSyntaxinfo (in MapMName: String, in
LayerlD: Long): ISQLSyntaxInfo

GetSupportedimageReturnTypes:
esrilmageReturnType

Identify (in mapDesc: IMapDescription, in
Maplimage: lmageDisplay, in
searchShape: |Geometry, in Tolerance:
Long, in option: esrildentifyOption, in
layerids: ILongArray):
IMapServerldentifyResults

QueryFeatureCount (in MapMame: String,
in LayerlD: Long, in Filter: 1QueryFilter):
Long

QueryFeatureData (in MapMName: String, in
LayerlD: Long, in Filter: 1QueryFilter):
IRecordSet

QueryFeaturelDs (in MapMame: String, in
LayerlD: Long, in Filter: IQueryFilter):
IFIDSet

QueryHyperlinks (in mapDesc:
IMapDescription, in Maplmage:
limageDisplay, in layerlds: ILongArray):
IMapServerHyperlinks

ToMapFoints (in MapDescription:
IMapDescription, in mapDisplay:
lImageDisplay, in screenX\alues:
ILongArray, in screeny\Values:
ILongArray): IPointCollection

BackgroundSymbol: IFillSymbol
CustomGraphics: 1GraphicElements

MapaArea: IMapArea

MapRotation: Double

Mame: String

SelectionColor: 1Color
SpatialReference: |SpatialReference
TransparentCaolor: 1Color

EETTTTTT

LayerDescriptions: ILayerDescriptions

MapArea

IMapArea : IUnknown

B— Extent: |IEnvelope

MapExtent

IMapExtent : IUnknown

—m Extent: IEnvelope

ImageDescription

LayerDescription

ILayerDescription : IUnknown

DefinitionExpression: String
ID: Long

ScaleSymbols: Boolean
SelectionBufferDistance: Double
SelectionColor: IColor
SelectionFeatures: IFIDSet
SelectionSymbal: 1Symbal
SetSelectionSymbol: Boolean
ShowlLabels: Boolean
ShowSelectionBuffer: Boolean
Visible: Boolean

LI

ILayerDescription2 : ILayerDescription

B SelectionBufferSymbol: IFillSymbol
Bl SourcelD: String

ImageDisplay

limageDisplay : IUnknown

B8 DeviceResolution: Double
B Height: Long
m—a Width: Long

limageDescription : IlUnknown

B Display: llmageDisplay
B8 Type: limageType

ImageType

limageType : IUnknown

B—8 Format: esrilmageFomat
B8 ReturnType: esrilmageRetumType




ArcGIS Server - GIS Web Services and ArcObjects

» The ArcObjects object model for a service is available on both the
server (ServerObject running within the ServerContext) and on the
client.

 The client object model consists of a server object proxy and all the
value types

 The GISClient assembly can be used to connect to a server and
obtain proxies.




Globe Services

« Efficiently deliver globe layers for display on a
3D Map / Globe

e Deliver animations

e Support identify and find features functionality

 Support web based access

e Clients can mix and match different services




Applications that work with Globe Services

 Any globe enabled ArcGIS Client
— ArcGIS Explorer
— ArcGIS Desktop Applications - ArcGlobe and ArcCatalog
— ArcReader
— ArcGIS Engine Applications based on the GlobeControl




Globe Service — Publishers View

 Based on a Globe document (.3dd) authored using ArcGlobe

 Exposes a set of individually consumable Globe Layers

* Returns tiles for each layer that are optimized for display on a
3D Globe

» Tiles are in the Cube projection and use a fixed tiling scheme.

* ArcGIS Explorer, ArcGlobe and the Globe control have the
ability to drape these tiles on the globe




Types of Globe Layers Delivered by a Globe Service

e Elevation
e Imagery

e Draped 2D Vectors

e Draped 2D Text

e 3D Vectors (eg. buildings)

e 3D Graphics and Text (bill boarded)




Globe Service — Developer’s View

 Intended to be used within an ArcEngine application that is based
on the Globe Control

» Use the ArcObjects API for working with ArcGIS Server




ArcGIS Server 9.2 Geoprocessing

 Allows organizations to centralize both data and
processing on the server

 Allows organizations with spatial data to expose spatial
analysis functionality against that data as easy to use
tasks that can be invoked by less experienced users

» Allows GIS Analysts to easily author and publish
geoprocessing models




Publishing Geoprocessing Models

=8 Cosl Swlace
Mol EiS Ve Wirdow Wl

» Author models using Desktop Gl 8] 1nie) + so::

e Publish models creating
Geoprocessing Services

e Published models are exposed
as tasks _ ] L'_:'J'.I'ﬂ'l'ﬂ'ﬂ'l Thes Computer?

(W .- Add KML or KMZ
| Bl intemet Search
% . find fiest Path

o Tasks are tools that deliver e
specific GIS functionality

Sirength of Weg Class mpedances

Strength of Sope mpedances

e Consume tasks in
— Web Applications
— ArcGIS Explorer
— ArcGIS Desktop

Strenglh af Viesnhad iImpedancs
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Working directly with the Geoprocessing Service

e Methods to :

— List the tools
— Get information on the parameters for each tool
 Name, Type, Default Value, ...
— Execute a tool synchronously
— Execute a tool asynchronously
e Returns a Job ID
* Methods to discover status of pending jobs
* Methods to download results for completed jobs

» Methods to draw results for completed jobs on the server using an
associated map service

* Note :

—Web ADF, Explorer and Desktop include a Geoprocessing
Task that will autogenerate Ul dialogs for any published GP
tool.
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Geoprocessing Service - Parameters

e Supported parameter types
— String
Long
Double
Boolean
Linear unit
Feature record set
Table record set
Raster data
Map Layer on the server




Geoprocessing Service Properties

e Execution Mode :

— Synchronous

* Results calculated and returned immediately by value
 Appropriate for fast tools with small results

—Asynchronous

» Allows client to submit a job and come back later to fetch or draw
results

 Results are saved on the server
» large results are best left on the server
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Geoprocessing Service — Object Model

GPToolInfo GPParameterinfo
GPServer

GPResultOptions GPResult

JobMessage




Geoprocessing Demo —
Interrogate a service, use a clip tool in the service

JoelBox— MXD
|— Clip

GIS Server

1 Maps

N\ GPS

Web
Server

client

Developer Summit 2007
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Getting tool information

GPServer GPToolinfo

[GPSarver : IUnknown

IGPToollnfe : IUnknown

Catagary: String

DisplayMNamea: String

Extent: IEnvelope

Help: String

Mame: Siring

Paramelerinfo: IGPParamelerinfos

CancelJob {In JoblD: String)

Execuls (in ToclName: Siring, in Values
ICGPValues, in pOplions
IGPResultOptions): IGPResult

ZelExecutionType: esrExecutionType

CelJobMessages (in JoblD: Strng)
lobMessagos

CellobResull {(in JoblD: String, n
parameterMarmes: IStnmgArray, n
plplions, IGPResullCptions). IGPResull O

GetJobStatus {in JoblD: String) GPParameterinfo
osnJobSatus

GetResultMapServerMame: String IGPParameterinfo : IUnknown
GetResultWorkspace (in JobID: String, in ——
TransporiType: esnGDSTransportType) B8 Category. String

Fiitll

TRERRTIRY

IEDE0ata

GetTaskinfos: IGPToolinfos

GetTaskMames: |StringArray

GetToolinfa (in ToolNamea: String)
IGPToolinfo

GaiToolinfos: 1IGPToolinfos

GetToolMamas: [Siringfrray

Submittob (In ToolName: String, in Valees:
IGPValues)y:. Siring

M A

B0 Chowcelish IStnngArray

BB DataType Strng

B8 Direction esnGPParameterDirection
B-E DisplayMame: Sing

Bl Mame Siring

B8 FarameterType: esAGPParametarType
B0 Valus: IGPValus

A default value

esnGRParameterCirechon
0 - ggriGPParameterDirectioninput
1 - Ef.ri{?:F'F'.;'lramﬁtﬂrl'}irﬁnriﬁnl.'_!utpl,rt

esnGPHarameler | ypea

0 - asfiGPParamatarTypaRaquired
1 - egriGPParameterTypeQptional

2 - aariGPParameterTypeDarivad ®



Getting tool information

GPToolInfo ti = m_gps.GetToolInfo(toolName);

StringBuilder sb = new StringBuilder(1024);

sb.Append(“*Name: " + ti.Name + "\r\n'");

sb.Append("'Help: " + ti.Help + "\r\n");

sb.Append("'Extent: " + DescExtent((EnvelopeN)ti.Extent) + "\r\n"");

sb.Append(**NumParms: ' + ti.ParameteriInfo.GetLength(0).ToString() + "\r\n");

foreach(GPParameterinfo pi In ti.Parameterinfo)

{
sb.Append(""\tName: " + pi.Name + ""\r\n"");
sb.Append("*\tDisplayName: ' + pi.DisplayName + "\r\n");
sb.Append(‘"\tDataType: " + pi.DataType + "\r\n"");
sb.Append("*\tDirection: ™ + pi.Direction.ToString() + "\r\n");
sb.Append(‘"\tCategory: " + pi.Category + "\r\n");

1T (pi.ChoiceList = null)
{
sb.Append(**\tChoiceList:\n"");
foreach(string choice in pi.ChoicelList)
sb.Append(""\t\t" + choice + "\r\n");
}

}
MessageBox.Show(sb.ToString(), "Toollnfo');

Developer Summit 2007
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Executing
a tool

GPServer

IGPServer : IUnknown

GPResultOptions

IGPResultOptions : IlUnknown

YR YYRR Y RN YRRY

CancelJob (in JoblD: String)

Execute (in ToolName: String, in Values:
IGPValues, in pOptions:
IGPResultOptions): IGPResult

GetExecutionType: esriExecutionType

GetJobMessages (in JoblD: String):
|JobMessages

GetJobResult (in JoblD: String, in
parameterNames: IStringArray, in
pOptions: IGPResultOptions): IGPResult

GetJobStatus (in JoblD: String):
esriJobStatus

GetResultMapServerName: String

GetResultWorkspace (in JoblD: String, in
TransportType: esrnGDSTransportType):
IGDSData

GetTasklInfos: IGPToolinfos

GetTaskMames: |StringArray

GetToollnfo (in ToolName: String):
|IGPToollnfo

GetToollnfos: IGPToolInfos

GetToolNames: IStringArray

SubmitJob (in ToolName: String, in Values:
IGPValues): String

B8 DensifyFeatures: Boolean
BB TransportType: esriGDSTransportType

esriExecutionType
1 - esriExecutionTypeAsynchronous
2 - esriExecutionTypeSynchronous

esriJobStatus

0 - esriJobNew

1 - esriJobSubmitted
2 - esriJobWaiting

3 - esriJobExecuting
4 - esriJobSucceeded

GPResult

IGPResult : IUnknown

B0 Messages: |JobMessages
B Values: IGPValues

JobMessage

lJobMessage : IUnknown

B8 Description: String
BB MessageType: esriJobMessageType

esriJobMessageType

0 - esriJobMessageTypelnformative
1 - esriJobMessage TypeWarning

2 - esriJobMessage TypeError

3 - esriJobMessageTypeEmpty

4 - esriJobMessageTypeAbort




Geodata Services and Replication

 Geodata Services allow you to publish a geodatabase
so that it can be accessed remotely over the Web

* ArcGIS Desktop can be used as a client with both
local and remote geodatabases in order to
— Extract data
— Create replicas
— Synchronize replicas




Working with Geodata Services in ArcGIS Desktop

* All the distributed database tools work with local
geodatabase connections as well as with geodata
services (“ remote geodatabase connections “)

* GIS Analysts can also use GP scripting to setup

automated synchronization jobs that automatically
synchronize geodatabases at periodic intervals




Geodata Service

 Methods for

— browsing datasets
— exporting datasets to XML

— creating check-out, 1 way and 2 way replicas that can be down
loaded and edited

— exporting and importing replica changes.




Geodata Service — Object Model

GeodataServer

GPReplicaDescription GPReplicaDataset

GDSExportOptions




Geodata Service demo — data extraction

GIS Server
GIDS

Web
Server

— Maps




Geodata Service - Creating areplica

GeoDataServer

IGealutaSorver @ IUnknown

dTIITT T

,T

,T.

+

Oatasinmants {in pRrowseOptions
INEBmnerOphnns). [DataE ks

DhafaultWorkinghansion: Siring

MaxrFecordCount Lorg

Roplicas. IGFReph:as

Versaons. |[EFVesioninkos

WWrappedWorkspaca [ ypa
asnWokspaceType

ComparsRaplicascnama [in
ralativeRaplicaschamaloc: 1GDSDMaA,
in TransporiType
asnGDSTransportType ). IGDS0Gaa

CreapaRapica (In parenlversion Ell'lrllg i
Replicabama: Siring, In replicabesc
IGPRopScalascription. in repCpdions
IGPRephcaplions, \n expaniptions
IGDSEvponOptions, in Trapspor Type
asnGBSTmrspordTypa ) 1GDEDaia

ExpandReplicaDutusels (in repDutlesolbs

GPRepicalatazels):
IGPRepEcalataseis

Exporticknoelzdgement {in Roplicabamp
Strang, in Tremspord Type
aanGOSTranspori Type ) GOS0t

ErxporReplicnDintaChangos (in
Risgpficalamn: Blrng, in opleons
IGRESEeponOphons, i Transport Type
oGRS T rorspor Type, in
genprlionsToExpod
e EE e enisf aBsoes Liplion, i
switchRole Boolean| 1GDEDxia

ExporiReplicaSotusma {in Roplicoh ama:
Alng, in Trmnspoarl T ype
andrdl S [ ransporl | vpa ] DS 0E1a
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Geodata Service - Creating areplica

//create array of datasets
GPReplicaDataset|[] repDSs = new GPReplicaDataset|[2];

//Till i1t up w/datasets to replicate

GPReplicaDataset repDS = new GPReplicaDataset();
repDS.DatasetName = "‘Parcels';

repDS.DatasetType = esriDatasetType.esriDTFeatureClass;
//selection IDs, UseGeometry, DefQuery...

repDSs[0] = repDS;

repDS = new GPReplicaDataset();

repDS.DatasetName = "Buildings'';

repDS.DatasetType = esriDatasetType.esriDTFeatureClass;
repDSs[1] = repDS;

//setup a replicaDescription

GPReplicaDescription repDesc = new GPReplicaDescription();
repDesc.GPReplicaDatasets = repDSs;

repDesc.QueryGeometry = myEnvelope;
repDesc.SingleGeneration = true; //ie checkOut ...
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Geodata Service - Creating areplica

//extra options
GPReplicaOptions repOpts = new GPReplicaOptions();
repOpts.AccessType = esriReplicaAccessType.esriReplicaBothReadWrite;

//how to format the data
GDSExportOptions expOpts = new GDSExportOptions();
expOpts.ExportFormat = esriGDSExportFormat.esriGDSExportFormatFileGDB;

//how to transfer the data
esriGDSTransportType transpType =
esriGDSTransportType.esriGDSTransportTypeUrl;

//create the replica
GDSData data =

m_gds.CreateReplica(sdeVersion, repName, repDesc, repOpts, expOpts,
transpType);
DownloadFile(data.URL, outFGdb);

//m _gds.ExtractData with similar signature will extract the data (no replica
created)
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Geodata Service — Synchronizing Replicas

//export from source gds

GDSData changhes
= src_gds.ExportReplicaDataChanges(repName, expOpts, transpType,
esriExportGenerationsOption.esriExportGenerationsAll, switchRoleYes);

//import into destination gds
dest _gds. ImportReplicaDataChanges(
esriGDSReplicalmportSource.esriGDSReplicalmportSourceDeltaFileGDB,

esriReplicaRecPolicyType.esriResolveConflictslnFavorOfDatabaseChanges,
colLevelYes, changes);

//repeat In the opposite direction
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Developing Desktop and ArcEngine Clients to the
GeodataService

 Use the GeoDataServer and
ReplicationAgent classes that
are part of the
GeodatabaseDistributed
ArcObjects assembly

ReplicationAgent

O
“GepDataServerl GebDataServer2
(proxy) (proxy)

* ReplicationAgent gives you
single call synchronization

(
Geodatabase Geodatabase
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Geocode Service

e Based on a Locator stored in the file system or in a
Geodatabase

« 9.2 has new high performance locators

e Methods to perform single address and batch
geocoding

» Methods to perform reverse geocoding

» Support for different address styles




Network Analysis Service

 Based on publishing a map containing network
analysis layers

* A network analysis layer represents a specific analysis
(Routing, Service Area, Closest Facllity) to be
performed against a speC|f|C network dataset (for eg.
WARSYI(TEIE)

e Methods to :
— Discover the parameters of the analysis solver
— Solve
— Get Results (paths, directions etc)

- Callers supply input parameters (for eg stops, barriers)
using basic web service types such as PropertySets
and RecordSets.




Network Analysis Service — Object Model

SolverParams NAServer SolverResults

ClosestFacilityParams ClosestFacilityResults

NAServerLocations
NAServerPropertySets




NetworkAnalysis Service Methods

GetNALayerNames Array of Network Analysis Layers of a
particular type

GetNetworkDescri | Returns the Network Dataset Data Element
ption for the specified layer

GetSolverParamet | Default Solver Parameters for the specified
Network Analysis Layer

Solve Perform Network Analysis based on the
specified solver parameters

* Finding a Route :
— Get Route Network Analysis Layer
— Get Default Route Solver Parameters
— Specify Desired Route Solver Parameters

» Barriers, Stops, FindBestSequence, UseTimeWindows, ...
Solve

Consume Results
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Geocoding and Network Analysis Service demo - routing

GIS Server

— Maps

|—NA

Locator + GeocodeS




Finding a route

NAServerSolverParams

INASsrvarSolverParama - IUnknown

ImageDesciption: Nmagelasonipticn

Maplipscnphon: IMaplisscrpbon

kaxSnap Tolarance: Doubla

MACky s andida b FickdMaps
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Haturnbap: Boohaan

Srap Toleranos: Diodble

Snap T okl nits. el nits

10131 1182

A

NAServerRouteParams
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L DGl L vl idegely; SN
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1Tl
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NAServer
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acserillf ServerLayer Type
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Get route layers

Get solver parms

Set some solver parms
Solve

Consume results



ArcGIS Server Web Services — Under the Hood

« SOAP requests received by the web server are handled by a
custom HTTP handler [.Ne ! / Servilet [Java] and forwarded to the
corresponding server object in the GIS Server for processing.

 ArcGIS includes its own SOAP stack and XML serialization
framework for ArcObjects

 All parameter objects implement IXMLSerialize

« SOAP requests [the SOAP body] is deserialized and processed
by the server object

» Results are serialized into the corresponding SOAP response




SOAP/Binal SOAP/Binar DHTML
HTTP 4 ArcGIS Server

\\/elh Server

\Wel Applications

GIS Senvices - Web Service Endpoints

SO
SOAR/Binany GIS Server AreOD

GIS Services - Server Ohbjects




AGS

WS- IS (56w
Cliant ASP.NET SOC

o

I | I

| | ]

POST(url, payload) : : :

» | I

it/ IArcGISiservices! ' ' '

UH m ggtﬂnnl&at{snﬂan‘re, snTl.rprcla} E

<soap:Emelape xmins-s0ap="hip:.. "| I

ummins-xsi="hitp:. " qetServerObject(soName, soType, s0) |

' »

S ST R

arninsosd="hitpe..”
wmingAng="hitp:.. AncGIZ8.2
<soap-Body>
<ins. GelDelfaullMapNamea>
</eoap;Body>
o/soap:Envelope>

POST soap resp returned

handtesu-i:ngRaq{raq. resp)

<s0apEnvelope omins:soap="hitp:...."
ardngxs="hlip:..."
aming-xsd="htp:..."
sminsins="hiip:.. ArcGI&0. 2>
<soap:Body>
<ns:GetDefauitapiameResponses
<Result-Layers<iResult>

« fgoap;Body>
<lspap Envolope>

<fins. GelDelauliMapiameResponse>

—rrrrl-rrrrl—ﬂ - -

o e i i i

« |[dentifies called
method

« processes call

= returns response as
a soap payload




Working with SOAP requests over the LAN

« Web ADF includes both a Web proxy as well as a LAN proxy

 Web service proxy generated from WSDL - MapServerProxy
— Used for SOAP /HTTP

« LAN proxy is also included - MapServerDCOMProxy
— Used for SOAP / LAN

— Uses the IRequestHandler interface to submit SOAP requests directly
to the server object

AVCIEISESEIVES SOM/SOC
Clignt Agolicatior)
WEBISENVICE
gniel gl
Value object [Reduestandler
DCa)y SEIVEIROI|ECT
EIoxy Endiseint)

Developer Summit 2007




Presentation materials

 PowerPoint presentation and code will be posted on the
conference web site
— http://www.esri.com/events/devsummit/index.htmi

e EDN — downloads and videos




Further questions?

e TECH-TALK AREAS

—What: Further opportunity to discuss questions and concerns
with presenters and subject matter experts

— Where:
—When: during the next 30 minutes

e ESRI Showcase
e Meet the teams

 ESRI Developers Network (EDN) website
— http://edn.esri.com




