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Presentation outlinePresentation outline

•• OverviewOverview
–– Positioning ArcGIS MobilePositioning ArcGIS MobilePositioning ArcGIS MobilePositioning ArcGIS Mobile
–– Mobile ArchitectureMobile Architecture
–– ArcGIS Mobile WorkflowArcGIS Mobile Workflow

•• Best PracticesBest Practices
–– General Coding ConsiderationsGeneral Coding Considerations
–– Working with MapsWorking with Maps
–– Working with GPSWorking with GPS
–– Editing Map DataEditing Map DataEditing Map Data Editing Map Data 
–– Fusing Data Using Web ServicesFusing Data Using Web Services
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•• Future Direction for SDKFuture Direction for SDK



ArcGIS Mobile PositioningArcGIS Mobile Positioning
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ArcGIS Mobile SDKArcGIS Mobile SDK

•• An ArcGIS Server developer solution for mobileAn ArcGIS Server developer solution for mobile•• An ArcGIS Server developer solution for mobile An ArcGIS Server developer solution for mobile 
applicationsapplications

•• An SDK that ships with ArcGIS Server for building An SDK that ships with ArcGIS Server for building 
Mobile applications.Mobile applications.pppp

•• A Suite of .NET Components for developing custom A Suite of .NET Components for developing custom 
serverserver--centric lightweight mobile applicationscentric lightweight mobile applications
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ArcGIS Mobile SDKArcGIS Mobile SDK

•• Supports field workflowsSupports field workflows
Data viewingData viewing–– Data viewingData viewing

–– Feature inspectionFeature inspection
–– Basic data collectionBasic data collection

•• Direct synchronization with ArcGIS ServerDirect synchronization with ArcGIS Server

•• Connected and disconnected environmentsConnected and disconnected environments

•• Windows Mobile and Desktop platformsWindows Mobile and Desktop platforms
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ArcGIS Server 9.2ArcGIS Server 9.2

•• Complete & Integrated serverComplete & Integrated server--based GISbased GIS
•• OutOut--ofof--thethe--box applications and servicesbox applications and servicesOutOut ofof thethe box applications and services box applications and services 
•• Rich developer opportunitiesRich developer opportunities
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ArcGIS Server 9.2:  Software Development KitArcGIS Server 9.2:  Software Development Kit

•• Build and deploy web & enterprise geospatial Build and deploy web & enterprise geospatial 
applications and servicesapplications and servicespppp

•• Productivity boost with outProductivity boost with out--ofof--thethe--box IDE integrationbox IDE integration
•• Software Development Kit (SDK) includes :Software Development Kit (SDK) includes :

–– .NET components.NET components
•• Web ADFWeb ADF
•• Mobile ADFMobile ADF

ArcGISArcGIS
MobileMobileWebMapWebMap

ApplicationsApplications
BusinessBusiness

ApplicationsApplications•• Mobile ADFMobile ADF
–– Java componentsJava components

•• Web ADFWeb ADF

ApplicationsApplications pppp

Integration Environment

•• Enterprise ADF Enterprise ADF 

.NET.NET JavaJava
MobileMobile EnterpriseEnterpriseWebWeb WebWeb

Software Development Kit (SDK)Software Development Kit (SDK)

.NET.NET
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ArcGIS Mobile ArchitectureArcGIS Mobile Architecture
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ArcGIS Mobile SDK : Features OverviewArcGIS Mobile SDK : Features Overview

•• Suite of .NET Mobile GIS componentsSuite of .NET Mobile GIS components
•• Support multiple connectivity scenariosSupport multiple connectivity scenariosSupport multiple connectivity scenariosSupport multiple connectivity scenarios
•• Full Support of Full Support of GeodatabaseGeodatabase Transaction ModelTransaction Model
•• Leverage Visual Studio 2005 Leverage Visual Studio 2005 WinFormsWinForms
•• Small footprint and high performanceSmall footprint and high performance
•• Comprehensive developer helpComprehensive developer help

–– Visual Studio integrationVisual Studio integrationVisual Studio integrationVisual Studio integration
–– Walkthrough, SamplesWalkthrough, Samples
–– Online documentationOnline documentation
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ArcGIS Mobile SDK:ArcGIS Mobile SDK:
Seamless Microsoft Visual Studio IntegrationSeamless Microsoft Visual Studio IntegrationSeamless Microsoft Visual Studio IntegrationSeamless Microsoft Visual Studio Integration
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ArcGIS Mobile SDK: Core componentsArcGIS Mobile SDK: Core components

MapMap
MapActionMapAction
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FeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayer
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FeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayer
AnnotationAnnotation

LayerLayer

ArcGISArcGIS
ServerServer

FeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayerFeatureLayer
RasterRaster
LayerLayer

Developer Summit 2007Developer Summit 2007



ArcGIS Mobile SDK: Target PlatformsArcGIS Mobile SDK: Target Platforms

•• Microsoft .NET/.NET Compact Framework 2.0Microsoft .NET/.NET Compact Framework 2.0
•• Windows Mobile 5 0Windows Mobile 5 0•• Windows Mobile 5.0Windows Mobile 5.0

–– PocketPCPocketPC
–– SmartPhoneSmartPhone

•• Windows Mobile for Pocket PC 2003, 2003 SEWindows Mobile for Pocket PC 2003, 2003 SE
•• Windows CE 5.0Windows CE 5.0
•• Windows XPWindows XP
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ArcGIS Mobile SDK: PrerequisitesArcGIS Mobile SDK: Prerequisites

•• Visual Studio 2005 Visual Studio 2005 
•• C# or VB.NETC# or VB.NET

•• Familiarity with Familiarity with 
–– .NET Framework 2.0/.NET Compact Framework 2.0 .NET Framework 2.0/.NET Compact Framework 2.0 

•• Windows Mobile 5.0 SDKs (Pocket PC/Smartphone)Windows Mobile 5.0 SDKs (Pocket PC/Smartphone)
•• Active Sync 4.1 or higher installedActive Sync 4.1 or higher installed
•• Thorough understanding of Thorough understanding of ADO.NetADO.Net conceptsconcepts
•• Access to mobile devices to test deploymentAccess to mobile devices to test deployment
•• Access to GPS devicesAccess to GPS devices
•• Device SecurityDevice Security
•• Familiarity with ArcGIS ServerFamiliarity with ArcGIS Server
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.NET Compact Framework considerations.NET Compact Framework considerations

•• It’s a subset of .Net FrameworkIt’s a subset of .Net Framework
•• Optimized for Smart DevicesOptimized for Smart Devices•• Optimized for Smart DevicesOptimized for Smart Devices
•• Not everything works the sameNot everything works the same
•• Read the documentationRead the documentation•• Read the documentationRead the documentation

•• You should use Visual Studio Emulators to developYou should use Visual Studio Emulators to develop•• You should use Visual Studio Emulators to develop, You should use Visual Studio Emulators to develop, 
actual devices to test and deployactual devices to test and deploy
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ArcGIS Mobile WorkflowArcGIS Mobile Workflow
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ArcGIS Mobile workflowArcGIS Mobile workflow

GDBGDB
MapMap

DocumentDocument

ArcGIS 
Server

Build MobileBuild Mobile GeodatabaseGeodatabase

ArcMapArcMap ArcCatalogArcCatalog

•• Build Mobile Build Mobile GeodatabaseGeodatabase
–– Information and Transaction Model considerationsInformation and Transaction Model considerations

•• Author Mobile MapAuthor Mobile Map
–– Design for environment and form factorDesign for environment and form factor

URLURL
Web ServicesWeb Services

es g o e o e t a d o actoes g o e o e t a d o acto
•• Publish Map ServicePublish Map Service

–– With Mobile Data Access CapabilitiesWith Mobile Data Access Capabilities
•• Design Mobile ApplicationDesign Mobile Application Mobile

–– For Form Factor and EnvironmentFor Form Factor and Environment
•• Deploy Mobile SolutionDeploy Mobile Solution

–– Provision devicesProvision devices
•• Synchronize Mobile GIS solutionSynchronize Mobile GIS solution

Mobile
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•• Synchronize Mobile GIS solutionSynchronize Mobile GIS solution
–– Consider bandwidth and batteryConsider bandwidth and battery
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Design Mobile ApplicationDesign Mobile Application

•• Mobile SDK installed as part of ArcGISMobile SDK installed as part of ArcGIS
ServerServer

•• Use Visual Studio 2005:Use Visual Studio 2005:
–– Windows Mobile 5.0 for Pocket PCWindows Mobile 5.0 for Pocket PC
–– Pocket PC 2003Pocket PC 2003
–– Windows Mobile 5.0 for SmartphoneWindows Mobile 5.0 for Smartphone
–– Tablets and Notebooks (Windows XP)Tablets and Notebooks (Windows XP)

•• IDE IntegrationIDE Integration
•• Build Simple and focused user Build Simple and focused user 

interfacesinterfaces
•• Develop for function and form factorDevelop for function and form factorpp

ArcGIS Mobile ComponentsArcGIS Mobile Components

1717

ArcGIS Mobile ComponentsArcGIS Mobile Components
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Deploy Mobile SolutionDeploy Mobile Solution
ArcGIS 
Server

MobileMobile
EXEEXE

ExtractorExtractor
MapMap

CacheCache

Visual StudioVisual Studio
ExtractorExtractor

DeploymentDeployment

•• Design your Mobile Design your Mobile 
ApplicationApplication

•• Integrate with existingIntegrate with existing

MobileMobile
EXEEXE MapMap

CacheCache
Integrate with existing Integrate with existing 
solutionssolutions

•• Generate initial client dataGenerate initial client data
S d li t d tS d li t d t
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•• Secure server and client dataSecure server and client data
•• Deploy to devicesDeploy to devices
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Synchronize Mobile GIS SolutionSynchronize Mobile GIS Solution

Application:Application:
ArcGIS 
Server

•• Takes responsibility for Takes responsibility for 
managing the sync processmanaging the sync process
P h d ll dP h d ll d

Day to Day SyncDay to Day Sync
•• Pushes and pulls new and Pushes and pulls new and 

updated featuresupdated features
•• Leverages spatial and attributeLeverages spatial and attribute

Web ServiceWeb Service

•• Leverages spatial and attribute Leverages spatial and attribute 
queries to optimize feature pull queries to optimize feature pull 
from the Serverfrom the Server
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ArcGIS Mobile: ArcGIS Mobile: 
Application and Data DeploymentApplication and Data DeploymentApplication and Data DeploymentApplication and Data Deployment
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Best PracticesBest Practices

MikeMike
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General Coding GuidelinesGeneral Coding Guidelines

••Multiple threaded environmentMultiple threaded environment
••Use BeginInvoke to push arguments to the UIUse BeginInvoke to push arguments to the UI

••Dispose of objects that implement Dispose of objects that implement IDisposableIDisposable
••Wrap inside using blockWrap inside using block

••Use try … catch blocks where appropriateUse try … catch blocks where appropriate

••Employ defensive coding practicesEmploy defensive coding practices

••Menu vs. Tool considerationsMenu vs. Tool considerations
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Best Practices Best Practices –– Working With MapsWorking With Maps
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Maps and the Map CacheMaps and the Map Cache

DisplayDisplayMapMappp

Web ServiceWeb Service MapCacheMapCache LayersLayers

•• Map component draws data from the map cache (threaded Map component draws data from the map cache (threaded 
drawing)drawing)

•• Map Cache stores map data on device.Map Cache stores map data on device.Map Cache stores map data on device. Map Cache stores map data on device. 
•• Map Cache component synchronizes updates with Server.Map Cache component synchronizes updates with Server.
•• Map supports markup/graphics on DisplayMap supports markup/graphics on Display

Developer Summit 2007Developer Summit 2007 2424

•• Map supports drawing of custom layersMap supports drawing of custom layers
•• Map rotation supportedMap rotation supported



ArcGIS Mobile: Data ExtractionArcGIS Mobile: Data Extraction

MapCacheMapCache ExtractorExtractor

MapMapMapMap

MapMap
CacheCache

Web ServiceWeb Service

ArcGISArcGIS
ServerServer

DeployDeploy

•• Use Use MapCacheMapCache Extractor to createExtractor to create
Map Caches on your DesktopMap Caches on your Desktop

•• Data synchronization is expensive!Data synchronization is expensive!
Provision mobile devices when they are in the officeProvision mobile devices when they are in the officeyy
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Synchronize TipsSynchronize Tips

•• Use Use Request_CompletedRequest_Completed event to monitor event to monitor 
synchronization requestssynchronization requestssynchronization requestssynchronization requests

•• Use the State and Notifications Broker API and be smart Use the State and Notifications Broker API and be smart 
about how connected you are…about how connected you are…
Microsoft.WindowsMobile.StatusMicrosoft.WindowsMobile.Status
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Best Practices Best Practices –– Working With MapsWorking With Maps

The Simple Demo (Jeff)The Simple Demo (Jeff)
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Demo Summary:  Working With MapsDemo Summary:  Working With Maps

IDE IntegrationIDE Integration
•• Toolbox components with design time propertiesToolbox components with design time propertiesToolbox components with design time propertiesToolbox components with design time properties
•• MapActionMapAction components encapsulate core tools components encapsulate core tools –– write write 

less code!less code!

MapsMaps
•• Map data drawn from local map cacheMap data drawn from local map cacheMap data drawn from local map cacheMap data drawn from local map cache
•• MapCacheMapCache component manages synchronization with component manages synchronization with 

the serverthe server
D i i ltiD i i lti th d d UI i i !th d d UI i i !•• Drawing is multiDrawing is multi--threaded, UI is responsive!threaded, UI is responsive!

•• Use Use MapCacheMapCache::::Request_CompletedRequest_Completed event!event!

Developer Summit 2007Developer Summit 2007 2828



Best Practices Best Practices –– Working With GPSWorking With GPS
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GPS ComponentsGPS Components

SerialPortSerialPort

NMEANMEA

MapMap

GpsGps
ConnectionConnection

GpsDisplayGpsDisplay

FileGpsFileGps

•• NMEA GPS implementationNMEA GPS implementation
•• Smart GPS Map displaySmart GPS Map display
•• Interface with Serial and File GPSInterface with Serial and File GPS
•• Fires events with GPS positions for use in your Fires events with GPS positions for use in your 

t t lt t lcustom toolscustom tools
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Best Practices Best Practices –– Working With GPSWorking With GPS

GPS Made Easy Demo (Jeff)GPS Made Easy Demo (Jeff)
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Demo Summary:  GPSDemo Summary:  GPS

•• GPS Display component does all the work!GPS Display component does all the work!
•• GPS Serial Port or File connection used with GPSGPS Serial Port or File connection used with GPSGPS Serial Port or File connection used with GPS GPS Serial Port or File connection used with GPS 

device or log filedevice or log file
•• GPSEventArgsGPSEventArgs provides rich content parsed from provides rich content parsed from 

NMEA sentencesNMEA sentencesNMEA sentencesNMEA sentences
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Best Practices Best Practices –– Editing Map DataEditing Map Data
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ADO.NetADO.Net IntegrationIntegration

AnnotationAnnotation
LL

ADO.NetADO.Net

FeatureLayerFeatureLayer
DataTableDataTable

FeatureFeature
LayerLayer

LayerLayer

Layer Layer 
CollectionCollection

RasterRaster
LayerLayer

FeatureFeature
DataReaderDataReader

MapCacheMapCache

LayerLayer

MapCacheMapCache

•• Leverage ADO for:Leverage ADO for:
–– Spatial and Attribute QueriesSpatial and Attribute Queries

•• Queries are executed against local dataQueries are executed against local data
•• Data loaded into: Data loaded into: 

–– FeatureLayerDataTable (ADO DataTable) *Forward and BackwardFeatureLayerDataTable (ADO DataTable) *Forward and Backward
–– FeatureDataReader (ADO IDataReader) *Forward only, fasterFeatureDataReader (ADO IDataReader) *Forward only, faster

•• Supports updatesSupports updates
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Editing FeaturesEditing Features

MapMap Sketch Map Sketch Map 
ActionAction GeometryGeometry

MapCacheMapCache
Feature Feature 

MapCacheMapCache

•• Edits can be performed regardless of connection statusEdits can be performed regardless of connection status

LayerLayer
ADO.NetADO.Net

p gp g

•• Geometry editsGeometry edits
–– Sketch Map Action and ComponentsSketch Map Action and Componentsp pp p
–– Points, lines and polygon supportedPoints, lines and polygon supported

•• Attributes editingAttributes editing
–– ADO.Net componentsADO.Net components

•• SnappingSnapping
–– Feature layers onlyFeature layers only
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Best Practices Best Practices –– Editing Map DataEditing Map Data

Data Collection Demo (Mike)Data Collection Demo (Mike)
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Demo Summary:  ESRI ConstructionDemo Summary:  ESRI Construction

•• Create your own geometries and store them as features Create your own geometries and store them as features 
in the cachein the cache
–– SketchMapActionSketchMapAction componentcomponent

•• AddVertex(), DeleteVertex()AddVertex(), DeleteVertex()
•• FinishSketch()FinishSketch()
•• MapActionCompleted()MapActionCompleted()

•• Select features and update their attributesSelect features and update their attributes
–– Modify feature geometryModify feature geometry

Update feature attributesUpdate feature attributes–– Update feature attributesUpdate feature attributes
–– SelectionMapActionSelectionMapAction componentcomponent

•• SelectionLayers()SelectionLayers()
•• SelctionTypeSelctionType

G t i R l ti hiG t i R l ti hi•• GeometricRelationshipGeometricRelationship
•• MapActionCompleted()MapActionCompleted()

•• Synchronize Edits with the ServerSynchronize Edits with the Server
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Best Practices Best Practices –– Fusing Data Using Fusing Data Using 
Web ServicesWeb ServicesWeb ServicesWeb Services
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Custom LayersCustom Layers

•• Provide ability to fuse data into the mapProvide ability to fuse data into the map
Data sources other than ArcGIS ServerData sources other than ArcGIS Server–– Data sources other than ArcGIS ServerData sources other than ArcGIS Server

•• Data does not reside inside the local cache.Data does not reside inside the local cache.
•• Provides framework to read and draw your dataProvides framework to read and draw your dataProvides framework to read and draw your dataProvides framework to read and draw your data
•• Examples:Examples:

–– Dynamic Data (Real time traffic, Dynamic Data (Real time traffic, GeoRSSGeoRSS, etc), etc)
–– Web Services Data (Virtual Earth Web Services Data (Virtual Earth basemapbasemap, , ArcWebServicesArcWebServices

POI)POI)
ArcGIS Server Web Services (ArcGIS Server Web Services (GeoprocessingGeoprocessing Network etc)Network etc)–– ArcGIS Server Web Services (ArcGIS Server Web Services (GeoprocessingGeoprocessing, Network, etc), Network, etc)

Developer Summit 2007Developer Summit 2007 3939



Best Practices Best Practices –– Fusing Data Using Fusing Data Using 
Web ServicesWeb ServicesWeb ServicesWeb Services

RealReal--Time Feed DemoTime Feed Demo
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Demo Summary:  RealDemo Summary:  Real--Time TrafficTime Traffic

•• Uses Webservice to request realUses Webservice to request real--time traffic datatime traffic data

•• Employs Custom LayerEmploys Custom Layer
–– Data Storage outside the cacheData Storage outside the cache
–– OverOver--ride Draw()ride Draw()
–– Add to Map.MapLayers()Add to Map.MapLayers()

•• User defined symbologyUser defined symbology

Developer Summit 2007Developer Summit 2007 4141



Future DirectionFuture Direction

•• Improve how to work with large Improve how to work with large BaseMapsBaseMaps
•• Vector and RasterVector and Raster•• Vector and RasterVector and Raster

•• Improve Editing ComponentsImprove Editing Components
•• Add Sketch Components for SmartphoneAdd Sketch Components for Smartphonep pp p
•• Add GPS as an input method for SketchAdd GPS as an input method for Sketch

•• Add a Add a MapGraphicsLayerMapGraphicsLayer
ff•• Always draws on top of the mapAlways draws on top of the map

•• Add Web Services securityAdd Web Services security
•• TokenToken--based securitybased securityyy
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Questions?Questions?

ArcGIS Mobile is easy…ArcGIS Mobile is easy…yy
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Further questions?Further questions?

•• TECHTECH--TALK AREASTALK AREAS
What:What: Further opportunity to discuss questions and concernsFurther opportunity to discuss questions and concerns–– What:What: Further opportunity to discuss questions and concerns Further opportunity to discuss questions and concerns 
with presenters and subject matter expertswith presenters and subject matter experts

–– Where: Where: Community CenterCommunity Center
–– When:When: during the next 30 minutesduring the next 30 minutes

•• ESRI ShowcaseESRI Showcase
M t th M bil tM t th M bil t•• Meet the Mobile teamMeet the Mobile team
–– Wednesday at 11:30 (Community Center Wednesday at 11:30 (Community Center –– Oasis 3)Oasis 3)

•• ESRI Developers Network (EDN) websiteESRI Developers Network (EDN) website
–– http://edn.esri.comhttp://edn.esri.com
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