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Presentation outlinePresentation outline

Aim: How to create ArcGIS Image Server Services in an Aim: How to create ArcGIS Image Server Services in an 
automated mannerautomated mannerautomated mannerautomated manner

•• Image Server ArchitectureImage Server ArchitectureImage Server ArchitectureImage Server Architecture
–– Overview of data structuresOverview of data structures

•• Loading new data typesLoading new data types
–– RPDef generatorsRPDef generators

•• Automation of Service CreationAutomation of Service Creation
–– ISCommandsISCommands

•• Configuration and OptimizationConfiguration and Optimization
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Our assumptionsOur assumptions
You should:You should:
•• Have basic Image Server experienceHave basic Image Server experience
•• Be proficient XMLBe proficient XML

E l ill I S ISC d i tiE l ill I S ISC d i tiExamples will use Image Server ISCommand scripting Examples will use Image Server ISCommand scripting 
and VB .netand VB .net
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Image Server MethodologyImage Server Methodologyg gyg gy

•• Keep Keep imageryimagery in its native formin its native form
Newly acquired imagery or existing raster datasetsNewly acquired imagery or existing raster datasets

Image Server
–– Newly acquired imagery or existing raster datasetsNewly acquired imagery or existing raster datasets
–– Files or DBMS Files or DBMS 

•• Author Author imageimage services that define:services that define:

Service
Definition

Service
Definition

Service
Definition

–– Image propertiesImage properties
•• georeferencing, metadata, ...georeferencing, metadata, ...

–– Processes to be appliedProcesses to be applied

ArcMap
Service
Editor

pppp
•• mosaicking, enhancements, …mosaicking, enhancements, …

•• Publish Publish imageimage servicesservices

•• Client Client accessaccess
–– Fast access to imagery and metadataFast access to imagery and metadata
–– OnOn--thethe--fly serverfly server--based processingbased processing
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Image Server Data Flow

3) Client first connects to Server
which performs load balancing
and direct client to appropriate

2) Server Manager for Publishing.
ISCDef loaded into Service Providers

and direct client to appropriate
Service Provider

Server
Manager

Image Server

Service Provider
Service Provider

4) Image access and processing
performed by Service Provider
that transmits requested

Service Provider
that transmits requested
image to client

ArcMap

Service
EditorISDef

ISDef
ISDef ISCDef

ISCDef

1) Author Service Definition
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Raster Data

)
and compile to
Compiled Service Definition



Image Server Process ChainImage Server Process Chain
Output Image 

Service Process 

p g

•• Applied for each requestApplied for each request

•• Request is split into individualRequest is split into individual

Mosaicked Image 

Request is split into individual Request is split into individual 
raster componentsraster components

•• Required pixels:Required pixels:
–– ReadRead

Mosaic Process 

–– Geometric processGeometric process
–– Radiometric processRadiometric process

•• Components mosaicked Components mosaicked 
togethertogether

Processed Raster Processed Raster Processed Raster 

togethertogether

•• Service Process appliedService Process applied
–– Radiometric processRadiometric process

Raster Process Raster Process Raster Process 
•• Optionally compressedOptionally compressed

•• TransmittedTransmitted
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Input Raster Input Raster Input Raster 



Structure of Service DefinitionStructure of Service Definition

....\\ServicenameServicename.ISDef.ISDef

ImageService.ISDefImageService.ISDef

Boundary.shpBoundary.shp

-- Service PropertiesService Properties
-- Inc. Service processInc. Service process

-- Boundary of the ServiceBoundary of the ServiceBoundary.shpBoundary.shp

Footprint.shpFootprint.shp -- Footprint & service tableFootprint & service table
-- Properties for searchProperties for search

Seamline.shpSeamline.shp

\\RPDefsRPDefs

-- Seamlines for mosaickingSeamlines for mosaicking

Raster DatasetsRaster Datasets

..\\RPDefsRPDefs

RasteridRasterid.RPDef.RPDef

-- Raster definitionsRaster definitions
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ImageService.ISDef ImageService.ISDef -- <info><info>

InformationInformation

G l i f ti b tG l i f ti b t•• General information about General information about 
image service definition. image service definition. 

•• Used to help keep track of Used to help keep track of 
the changes madethe changes madethe changes made. the changes made. 

•• Not sent to clientNot sent to client
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Image Service Properties Image Service Properties -- <Definition><Definition>

Service DefinitionService Definition

•• Key parameters of how the Key parameters of how the 
service works internally service works internally 
and how it is structured and how it is structured 

•• Includes the key service Includes the key service 
propertiesproperties
–– SRSSRS
–– NBandsNBands
–– Pixel TypePixel Type
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Image Service Properties Image Service Properties -- <ProcessChain><ProcessChain>

Service ProcessesService Processes

P li d ftP li d ft•• Processes applied after Processes applied after 
mosaic and before optional mosaic and before optional 
compressioncompression

•• Process Chain may containProcess Chain may containProcess Chain may contain Process Chain may contain 
multiple processesmultiple processes
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Image Service Properties Image Service Properties -- <ServiceProperties><ServiceProperties>

Output DefinitionOutput Definition

P ti f th iP ti f th i•• Properties of the image Properties of the image 
service output.service output.

•• Can be different from the Can be different from the 
service definitionservice definitionservice definition.service definition.
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Image Service Properties Image Service Properties -- <Metadata><Metadata>

MetadataMetadata

M t i f ti b t thM t i f ti b t th•• Meta information about the Meta information about the 
service that the client can service that the client can 
view as service metadata view as service metadata 

•• Transmitted as a block toTransmitted as a block toTransmitted as a block to Transmitted as a block to 
the clientthe client

•• Can include user defined Can include user defined 
attributesattributes
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Image Service Properties Image Service Properties -- <ClientInterfaceControl><ClientInterfaceControl>

Client Interface ControlClient Interface Control

•• Defines limitations of Defines limitations of 
clients that accessing an clients that accessing an 
image service.image service.
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Image Service Properties Image Service Properties -- <DefaultClientProperties><DefaultClientProperties>

Default Client PropertiesDefault Client Properties

D f lt li t iD f lt li t i•• Default client service Default client service 
properties applied to the properties applied to the 
output raster dataset  output raster dataset  

•• The image service will haveThe image service will haveThe image service will have The image service will have 
these properties until the these properties until the 
client changes them.client changes them.
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Image Service Properties Image Service Properties -- ServiceEditorDefaultsServiceEditorDefaults

Service DefaultsService Defaults

V l d b th S iV l d b th S i•• Values used by the Service Values used by the Service 
Editor during the creation Editor during the creation 
of an image service of an image service 
definition definition 

•• Properties that are Properties that are 
prompted for prompted for –– by service by service 
editor during various editor during various 
operations. operations. 
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Image Service Properties Image Service Properties -- <Fields><Fields>

Field PropertiesField Properties

D fi ll fi ld i thD fi ll fi ld i th•• Defines all fields in the Defines all fields in the 
service tableservice table

•• TypeType
PrimaryPrimary–– PrimaryPrimary

–– DerivedDerived
–– MetadataMetadata
–– PrivatePrivate

•• Display OrderDisplay Order
•• XPathXPath

–– How to extract from RPDefHow to extract from RPDef
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Service TableService Table
Att ib t f F t i t hAtt ib t f F t i t h
•• RasterID RasterID -- Unique Identifier for each raster dataset. Used for lock image, Unique Identifier for each raster dataset. Used for lock image, 

Seamline, etc.Seamline, etc.

R t NR t N N f th R t d t tN f th R t d t t

Attributes of Footprint.shpAttributes of Footprint.shp

•• RasterNameRasterName -- Name of the Raster dataset.Name of the Raster dataset.

•• RasterTypeRasterType -- Type of Raster (eg. Quickbird, geotiff).Type of Raster (eg. Quickbird, geotiff).

•• RasterSrcRasterSrc -- Link to the RPDef.Link to the RPDef.

•• MinPS/MaxPSMinPS/MaxPS -- Defines range of pixel size requests for which the raster dataset Defines range of pixel size requests for which the raster dataset 
should be used.should be used.

•• LoPS/HiPSLoPS/HiPS -- Defines range of Pixel sizes the raster dataset contains.Defines range of Pixel sizes the raster dataset contains.

•• DispOrderDispOrder -- Overrides the ordering of raster datasets while mosaicking.Overrides the ordering of raster datasets while mosaicking.

•• StatusIDStatusID -- Error indicationError indication

•• StatusMsgStatusMsg -- Error/warning messageError/warning messagegg g gg g
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Service Table Service Table –– Pixel Size RangesPixel Size Ranges

•• Used to filter Rasters to be processed depending on scale prior to mosaicUsed to filter Rasters to be processed depending on scale prior to mosaic
Al d fi d i tAl d fi d i t•• Always defined in metersAlways defined in meters

•• LoPS and HiPS LoPS and HiPS 
Defines range of pixel sizes thatDefines range of pixel sizes that–– Defines range of pixel sizes thatDefines range of pixel sizes that
the raster dataset containsthe raster dataset contains
(eg Internal Overviews). (eg Internal Overviews). 
Populated when addingPopulated when adding–– Populated when addingPopulated when adding
raster datasets to the service.raster datasets to the service.

•• MinPS and MaxPSMinPS and MaxPS

MaxMax
Profile of two rastersProfile of two rasters

2727

MinPS and MaxPS MinPS and MaxPS 
–– Defines range of pixel sizes for Defines range of pixel sizes for 

which the raster dataset should be used.which the raster dataset should be used.
–– Computed during the build operation ‘Compute Pixel sizes’Computed during the build operation ‘Compute Pixel sizes’

MaxMax
HiHi

LoLo

Lo,Hi,MinLo,Hi,Min 99
88

11
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Computed during the build operation Compute Pixel sizesComputed during the build operation Compute Pixel sizes LoLo

MinMin
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FootprintFootprint

•• Geometry of the service table.Geometry of the service table.

U d tU d t•• Used toUsed to
–– Select raters that intersect with Select raters that intersect with 

client AOIclient AOI
–– Clip pixelsClip pixelsp pp p

•• Clipping using footprints more Clipping using footprints more 
efficient than using efficient than using 
transparencytransparency

LandsatLandsat
SceneScene

FootprintFootprint

transparency.transparency.
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SeamlineSeamline

•• Seamlines used for Seamline Mosaic method.Seamlines used for Seamline Mosaic method.

•• Pixel clipped and Feathered along seamlinesPixel clipped and Feathered along seamlines•• Pixel clipped and Feathered along seamlines.Pixel clipped and Feathered along seamlines.

•• Linked to Service table by RasterID Linked to Service table by RasterID 

•• Generated by:Generated by:
–– Exporting footprints and editing themExporting footprints and editing them
–– Seamline generation in 9.3Seamline generation in 9.3
–– An existing shapeAn existing shape
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BoundaryBoundary

•• Outlines the service extentsOutlines the service extents

•• Only used to determine the service extents when reOnly used to determine the service extents when re--projected.projected.

•• Generated when the image service is built.Generated when the image service is built.Generated when the image service is built.Generated when the image service is built.

•• Derived from the footprints of the primary raster datasets.Derived from the footprints of the primary raster datasets.

FootprintFootprint BoundaryBoundary
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Raster Process Definition Files (RPDefs)Raster Process Definition Files (RPDefs)

•• Fully defines each Raster datasets used in a serviceFully defines each Raster datasets used in a service•• Fully defines each Raster datasets used in a serviceFully defines each Raster datasets used in a service
•• XML FileXML File
•• Linked to by Service table (RasterSrc)Linked to by Service table (RasterSrc)•• Linked to by Service table (RasterSrc)Linked to by Service table (RasterSrc)
•• Created by an RPDef generator (specific to a raster Created by an RPDef generator (specific to a raster 

type)type)yp )yp )
•• Adding a raster entails:Adding a raster entails:

–– Creating an RPDefCreating an RPDef
–– Adding it to the Service Table Adding it to the Service Table 
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Processes within an RPDefProcesses within an RPDef

Processed Raster 
•• RPDef may contain multipleRPDef may contain multiple

rasters (eg overviews)rasters (eg overviews)

Raster Group 
Process 

( g )( g )
•• Selected based on Pixel SizeSelected based on Pixel Size
•• Read using Format ReaderRead using Format Reader

Pi l th hPi l th h
Query

PS?

•• Pixels pass throughPixels pass through
item + group processitem + group process

Item Process Item Process Item Process 

Format Reader Format Reader Format Reader
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain> <ProcessChain> ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>

Developer Summit 2007Developer Summit 2007 2525



Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain> <ProcessChain> ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain> <ProcessChain> ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Structure of an RPDefStructure of an RPDef

•• XML basedXML based

•• <Raster Group><Raster Group>
<Properties><Properties>
<Footprint><Footprint><Footprint><Footprint>
<SRS><SRS>
<Metadata><Metadata>
<ProcessChain><ProcessChain>ocessC aocessC a

•• <Raster Item><Raster Item>
<Source><Source><Source><Source>
<Properties><Properties>
<ProcessChain><ProcessChain>
<Format info><Format info>
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Extending support for Raster TypesExtending support for Raster Types

•• Create RPDefsCreate RPDefs

Two PartsTwo Parts

•• Import into ServiceImport into Service

•• ExternalExternal
–– Externally create Raster Process Definition (RPDef) filesExternally create Raster Process Definition (RPDef) files

Two MethodsTwo Methods

•• Simple templatesSimple templates
–– Import using “RPDef” Raster TypeImport using “RPDef” Raster Type

•• Create custom raster type using IRPDefGenerator interfaceCreate custom raster type using IRPDefGenerator interface
–– Prompt for filesPrompt for files
–– Prompt for ParametersPrompt for Parameters
–– Calls RPDef GeneratorCalls RPDef Generator
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–– Validates and Adds to ServiceValidates and Adds to Service



IRPDefGenerator interfaceIRPDefGenerator interface
•• Interface to be Implemented by any custom RPDef generatorInterface to be Implemented by any custom RPDef generator

•• Functions available in the Interface (called sequentially by service editor)Functions available in the Interface (called sequentially by service editor)

–– Init() Init() 

•• Initializes RPDef generator with the RPDefGen file and raster type nameInitializes RPDef generator with the RPDefGen file and raster type name

–– ShowAddDataDialog()ShowAddDataDialog()

•• Called by Service Editor. Called by Service Editor. 
•• Allows the RPDef generator to popup a dialog asking users to point for input Allows the RPDef generator to popup a dialog asking users to point for input 

datasetsdatasets

–– ShowProcessParametersDialog()ShowProcessParametersDialog()
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•• Prompts for the processing parameters linked to the raster type.Prompts for the processing parameters linked to the raster type.
•• Returns XMLReturns XML



IRPDefGenerator interface contd..IRPDefGenerator interface contd..
–– FindItemsToAdd()FindItemsToAdd()

•• Logic to add data based on User parameters in showadddialogLogic to add data based on User parameters in showadddialog
•• Default: Browse folders for datasets (based on add data parameters)Default: Browse folders for datasets (based on add data parameters)
•• Fire progress events (events are handled by SE )Fire progress events (events are handled by SE )•• Fire progress events (events are handled by SE )Fire progress events (events are handled by SE )

–– GetItemsToAdd()GetItemsToAdd()
•• Returns an array of items to be addedReturns an array of items to be added•• Returns an array of items to be addedReturns an array of items to be added

–– GenerateRPDefs()GenerateRPDefs()
•• Array is split in subarrays of 100 itemsArray is split in subarrays of 100 items
•• Sent for generation in chunks of 100 Sent for generation in chunks of 100 
•• Actual logic to translate item and process parameters is implementedActual logic to translate item and process parameters is implemented

–– GeneratedRPDefs()GeneratedRPDefs()GeneratedRPDefs()GeneratedRPDefs()
•• Get array of Generated RPDefs Get array of Generated RPDefs 

–– SE ValidatesSE Validates
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–– SE adds to serviceSE adds to service



GenerateRPDefsGenerateRPDefs

•• Implements Logic to generate RPDefsImplements Logic to generate RPDefs

•• Inputs to the function areInputs to the function are
–– List of files to be processedList of files to be processed

Add d t t (XML)Add d t t (XML)–– Add data parameters (XML)Add data parameters (XML)
–– Process Parameters (XML)Process Parameters (XML)

•• Processing AppliedProcessing Applied
–– Add data logicAdd data logic
–– Process parameters logicProcess parameters logicProcess parameters logicProcess parameters logic

•• OutputOutput
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–– RPDef (Formatted XML interpreted by Image Server)RPDef (Formatted XML interpreted by Image Server)



RPDef Generator Object RPDef Generator Object –– Static  DiagramStatic  Diagram
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The IRPDefGenerator Class InterfaceThe IRPDefGenerator Class Interface
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The RPDefGen FileThe RPDefGen File
D fi th RPD f G tD fi th RPD f G t•• Defines the RPDef GeneratorDefines the RPDef Generator

•• Contains Information the application uses to create the RPDef generator object when the user picks a Contains Information the application uses to create the RPDef generator object when the user picks a 
raster type viz.raster type viz.

–– RPDef generator Name / PropertiesRPDef generator Name / PropertiesRPDef generator Name / PropertiesRPDef generator Name / Properties
–– Visibility statusVisibility status
–– Assembly/Object NameAssembly/Object Name

•• First point of interaction between the service editor and the Raster TypeFirst point of interaction between the service editor and the Raster Typep ypp yp
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Installing the Custom Raster TypeInstalling the Custom Raster Type

•• Copy the RPDefGen file and dependencies to:Copy the RPDefGen file and dependencies to:
““<Common Files>/ESRI/Image Server/RPDef Generators<Common Files>/ESRI/Image Server/RPDef Generators””..

I t ll th  RPD f G t  DLL t  th  Gl b l A bl  C hI t ll th  RPD f G t  DLL t  th  Gl b l A bl  C h•• Install the RPDef Generator DLL to the Global Assembly Cache.Install the RPDef Generator DLL to the Global Assembly Cache.
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Demo: Create a Raster type to import ESRI BIL filesDemo: Create a Raster type to import ESRI BIL files

Bil FileBil File
–– Raw binary file Raw binary file 

Must have associated ASCII hdrMust have associated ASCII hdr–– Must have associated ASCII .hdrMust have associated ASCII .hdr
–– Interleaved by lineInterleaved by line

Hdr FileHdr File SampleSample
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Service creation process flowService creation process flow

•• Create ISDefCreate ISDef
•• Add RastersAdd Rasters•• Add RastersAdd Rasters
•• Build (Pixel size etc.)Build (Pixel size etc.)
•• OptimizeOptimize•• OptimizeOptimize
•• CompileCompile
•• PublishPublish•• PublishPublish

•• Can be automated by programmatically performing theCan be automated by programmatically performing theCan be automated by programmatically performing the Can be automated by programmatically performing the 
defined steps and/or calling ISCommandsdefined steps and/or calling ISCommands
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Build process Build process -- IntroductionIntroduction

•• Determines derived propertiesDetermines derived properties
•• Steps:Steps:pp

–– Compute Pixel Size RangesCompute Pixel Size Ranges
–– Create Service BoundaryCreate Service Boundary
–– Compute Output Pixel PropertiesCompute Output Pixel Properties–– Compute Output Pixel PropertiesCompute Output Pixel Properties
–– Compute Average image SpacingCompute Average image Spacing
–– Extract Metadata fieldsExtract Metadata fields

G t D i d IG t D i d I–– Generate Derived ImagesGenerate Derived Images
–– Validate Raster SourcesValidate Raster Sources
–– Validate RPDefsValidate RPDefs
–– Load PreviewLoad Preview

•• Generic functions can be time consumingGeneric functions can be time consuming
•• There exist many optimization possibilitiesThere exist many optimization possibilities
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There exist many optimization possibilitiesThere exist many optimization possibilities



Build Build -- Compute Pixel Size RangesCompute Pixel Size Ranges

•• LoPS,HiPS extracted from RPDef to Service Table LoPS,HiPS extracted from RPDef to Service Table 
during loadduring loadduring loadduring load

•• Need to compute MinPS, MaxPSNeed to compute MinPS, MaxPS
•• Generic function analyses overlap of all imagesGeneric function analyses overlap of all imagesy p gy p g
•• If ranges are know can be directly setIf ranges are know can be directly set

MaxMax

L Hi MiL Hi Mi

MaxMax

Lo Hi MinLo Hi Min

Profile of two rastersProfile of two rasters

MaxMax

MaxMax
Lo,Hi,MinLo,Hi,Min

HiHi

LoLo

Lo,Hi,MinLo,Hi,Min

HiHi

LoLo
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MinMin



Build Build -- Create Service BoundaryCreate Service Boundary

•• Defines extent of ServiceDefines extent of Service
•• Used toUsed to•• Used toUsed to

–– Determine extent of service after projection into client Determine extent of service after projection into client 
coordinate systemcoordinate system

–– As indication of service extent (gray) if out of pixel rangeAs indication of service extent (gray) if out of pixel range

•• Merge (Union) of Primary RastersMerge (Union) of Primary Rasters
–– Can be issues with but joined tilesCan be issues with but joined tiles

•• Can be approximated to EnvelopeCan be approximated to Envelope
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Build Build -- Compute Output Pixel PropertiesCompute Output Pixel Properties

•• Define properties of imagery output from servicesDefine properties of imagery output from services
•• Generic function takes sample raster and appliesGeneric function takes sample raster and applies•• Generic function takes sample raster and applies Generic function takes sample raster and applies 

Service processService process
•• Can be set to know values in ImageService XMLCan be set to know values in ImageService XMLCan be set to know values in ImageService.XMLCan be set to know values in ImageService.XML
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Build Build -- Compute Average Image SpacingCompute Average Image Spacing

•• Determine average spacing between rastersDetermine average spacing between rasters
•• Required only for ViewPoint FunctionalityRequired only for ViewPoint Functionality•• Required only for ViewPoint FunctionalityRequired only for ViewPoint Functionality
•• Generic function analyses overlapsGeneric function analyses overlaps
•• Generally know and can be set in XMLGenerally know and can be set in XML•• Generally know and can be set in XMLGenerally know and can be set in XML
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Build Build -- Extract MetadataExtract Metadata

•• Extracts metadata from each RPDef and adds as Extracts metadata from each RPDef and adds as 
attributes in Source tableattributes in Source tableattributes in Source tableattributes in Source table

•• Required for Mosaic Required for Mosaic –– Order by AttributeOrder by Attribute
•• Tags to be extracted defined by Field Properties ofTags to be extracted defined by Field Properties ofTags to be extracted defined by Field Properties of Tags to be extracted defined by Field Properties of 

ImageService.ISDefImageService.ISDef
•• Alternative is to link existing table to source tableAlternative is to link existing table to source tablegg

Developer Summit 2007Developer Summit 2007 4949



Build Build -- Generate Derived ImagesGenerate Derived Images

•• Generates predefined:Generates predefined:
Service Overviews >S<Service Overviews >S<–– Service Overviews >S<Service Overviews >S<

–– Derived Rasters >D<Derived Rasters >D<
–– Derived Tiles >T<Derived Tiles >T<

•• Utilizes Derived Raster GeneratorUtilizes Derived Raster Generator
•• Rasters to be created defined by <DerivationMethod> Rasters to be created defined by <DerivationMethod> 

nodes within RPDefnodes within RPDef
•• Passes rasters through required process chainsPasses rasters through required process chains
•• Other rasters can be used as overviews insteadOther rasters can be used as overviews instead
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Build Build -- Validate Raster SourceValidate Raster Source

•• Performs a validation that the source rasters existPerforms a validation that the source rasters exist
•• UpdatesUpdates•• UpdatesUpdates

–– StatusMsg node in the RPDefStatusMsg node in the RPDef
–– StatusMsg field in the Service TableStatusMsg field in the Service Tablegg

•• May not be required if confident in the RPDefsMay not be required if confident in the RPDefs
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Build Build -- Validate Raster Process DefinitionsValidate Raster Process Definitions

•• Checks process chains all RPDefsChecks process chains all RPDefs
•• UpdatesUpdates•• UpdatesUpdates

–– StatusMsg node in the RPDefStatusMsg node in the RPDef
–– StatusMsg field in the Service TableStatusMsg field in the Service Tablegg

•• May not be required if confident in the RPDefsMay not be required if confident in the RPDefs
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Build Build -- Load PreviewLoad Preview

•• Loads Preview module within Service EditorLoads Preview module within Service Editor
•• Interprets ServiceInterprets Service•• Interprets ServiceInterprets Service
•• Useful for ‘debugging’Useful for ‘debugging’
•• Not required for automationNot required for automation•• Not required for automationNot required for automation
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OptimizeOptimize

•• Optimizes Service performanceOptimizes Service performance
•• Creation and definition of:Creation and definition of:•• Creation and definition of:Creation and definition of:

–– Service overviewsService overviews
•• Low resolution overviews of serviceLow resolution overviews of service

ff•• May often be able to use other imagesMay often be able to use other images
•• Some applications many not need overviewsSome applications many not need overviews

–– Derived RastersDerived Rasters
•• Preprocessed RasterPreprocessed Raster
•• Applies raster processApplies raster process
•• Can be used for format conversionCan be used for format conversion

–– Derived TilesDerived Tiles
•• High resolution tilesHigh resolution tiles
•• Can be created for areas of high useCan be created for areas of high use

Developer Summit 2007Developer Summit 2007 5454

•• Applies raster process and mosaicsApplies raster process and mosaics



Rebuild ?Rebuild ?

•• Only necessary if Service Properties have changedOnly necessary if Service Properties have changed
•• EgEg

–– Compute pixel size ranges due to addition of Service OverviewsCompute pixel size ranges due to addition of Service Overviews
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CompileCompile

•• Converts open structure (ISDef) to optimized Converts open structure (ISDef) to optimized 
proprietary binary structure (ISCDef)proprietary binary structure (ISCDef)proprietary binary structure (ISCDef)proprietary binary structure (ISCDef)

•• Can only performed by Service Editor or ISCommand Can only performed by Service Editor or ISCommand 
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PublishPublish

•• Adds ISCDef to list of services for a Service providerAdds ISCDef to list of services for a Service provider
•• List defined within ISPConfig (XML)List defined within ISPConfig (XML)•• List defined within ISPConfig (XML)List defined within ISPConfig (XML)
•• Service Provider will synchronize with listService Provider will synchronize with list

–– At Management IntervalAt Management IntervalAt Management IntervalAt Management Interval
–– Called by ISCommandCalled by ISCommand

•• Updated ISCDef will be automatically loadedUpdated ISCDef will be automatically loaded
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Overview of automation using an ISCommandOverview of automation using an ISCommand
•• Image Service Editor can be automated using ISCommands.Image Service Editor can be automated using ISCommands.

•• ISCommands are a set of tasksISCommands are a set of tasks
-- Adding RastersAdding Rastersgg
-- Building  Building  
-- CompilingCompiling
-- ….….

•• Defined in an XML.Defined in an XML.

•• Combined together in an XML scriptCombined together in an XML script

•• Script executed using ISCommand.exeScript executed using ISCommand.exe
–– Installed with the Image Server Developer Kit.Installed with the Image Server Developer Kit.

•• ISCommand exeISCommand exe•• ISCommand.exeISCommand.exe
–– UsageUsage

•• ISCommand.exe <Script> [Optional parameters] ISCommand.exe <Script> [Optional parameters] 
EGEG

\\
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ISCommand.exe ISCommand.exe CreateService.ISCmdCreateService.ISCmd ----ISDef=c:ISDef=c:\\Test1.ISDef Test1.ISDef ----
NBands=3 NBands=3 ----BitDepth=8BitDepth=8 ----PixelType=BytePixelType=Byte



Sample ISCmdSample ISCmd
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Sample ISCommand ScriptSample ISCommand Script
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Create ServiceCreate Service
ISCommandISCommand

NewImageServiceDefinitionNewImageServiceDefinition

ArgumentsArguments
FilepathFilepath
SRSSRS

ISCommand ISCommand CreateService.ISCmdCreateService.ISCmd ----ISDef=c:ISDef=c:\\Test1.ISDef Test1.ISDef 
orBitDepthBitDepth

NBandsNBands
PixelTypePixelType
ColorSpaceColorSpace

or

ISCommand ISCommand CreateService.ISCmdCreateService.ISCmd ----ISDef=c:ISDef=c:\\Test1.ISDef Test1.ISDef ----NBands=3NBands=3
----BitDepth=8 BitDepth=8 ----PixelType=Byte PixelType=Byte ––SrsPrj SrsPrj 

-- Copies a preCopies a pre--existing Image Server Service definition template file from the XADefs existing Image Server Service definition template file from the XADefs 
folderfolder

"c:"c:\\Program FilesProgram Files\\Common FilesCommon Files\\ESRIESRI\\Image ServerImage Server\\XADefsXADefs\\ISDef.XADef"ISDef.XADef"

-- Fills in the nodes with user specified values, or default valuesFills in the nodes with user specified values, or default values
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Create Service contd..Create Service contd..
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Add RastersAdd Rasters

ISCommandISCommand
AddRasterAddRaster

ArgumentsArguments (Specific to the Raster Type)(Specific to the Raster Type)

ISCommand ISCommand AddRasters.ISCmdAddRasters.ISCmd ––--Folder=d:Folder=d:\\rastersrasters\\ ––--Filters=*.tif Filters=*.tif ----ISDef=c:ISDef=c:\\Test2.ISDefTest2.ISDef

Add data parameters Add data parameters 

<RasterType><RasterType> -- Change Raster typeChange Raster typeRasterTypeRasterType Change Raster typeChange Raster type
<RasterInfoExtractor<RasterInfoExtractor--FormatName>FormatName> -- Raster format info extractorRaster format info extractor

Process parametersProcess parameters

<IncludeInternalOverviews><IncludeInternalOverviews> -- Boolean Boolean –– use internal overviewsuse internal overviews
<DefaultSrs><DefaultSrs> -- Spatial reference Spatial reference 
<DefaultFormatName><DefaultFormatName> -- Raster format readerRaster format reader
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<Enhancement Parameters><Enhancement Parameters> -- Enhancement parameters for the Enhancement parameters for the 
rasterraster



Add Raster Contd..Add Raster Contd..

Generic:JpegGeneric:Jpeg

JPEGJPEG

JPEGJPEG
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Building a ServiceBuilding a Service

ISCommandISCommand
BuildImageServiceBuildImageService

ISCommand ISCommand BuildService.ISCmdBuildService.ISCmd ----ISDef=c:ISDef=c:\\Test2.ISDefTest2.ISDef
or

ISCommand ISCommand BuildService.ISCmdBuildService.ISCmd ----ISDef=<TheInputISDef> ISDef=<TheInputISDef> 
----ValidateRasterSrc=FalseValidateRasterSrc=False

A tA t (O )(O )

----ValidateRPDefs=FalseValidateRPDefs=False
----OutputProperties=TrueOutputProperties=True
----ViewPointShift=FalseViewPointShift=False

ArgumentsArguments (Optional Parameters)(Optional Parameters)
ComputePixelSizeRangesComputePixelSizeRanges -- Computes pixel size rangesComputes pixel size ranges
ExtractMetaFieldsExtractMetaFields -- Extract Meta informationExtract Meta information
Derive BoundaryDerive Boundary Deri e the ser ice bo ndarDeri e the ser ice bo ndarDerive BoundaryDerive Boundary -- Derive the service boundaryDerive the service boundary
DerivedImagesDerivedImages -- Generate the predefined derived imageryGenerate the predefined derived imagery
ValidateRasterSrcValidateRasterSrc -- Validates the Raster SourceValidates the Raster Source
ValidateRPDefsValidateRPDefs -- Validates the RPDefsValidates the RPDefs
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OutputPropertiesOutputProperties -- Computes Output PropertiesComputes Output Properties
ViewPointShiftViewPointShift -- Computes ViewPoint ShiftComputes ViewPoint Shift



Building a Service contd..Building a Service contd..
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Optimize ServiceOptimize Service

ISCommandISCommand
DefineServiceOverviewsDefineServiceOverviewsDefineServiceOverviewsDefineServiceOverviews

–– Defines and generates Service Overviews for an Image Service.Defines and generates Service Overviews for an Image Service.

ISCommandISCommand GenerateOverviews ISCmdGenerateOverviews ISCmd ----ISDef=c:ISDef=c:\\Test2 ISDefTest2 ISDefISCommand ISCommand GenerateOverviews.ISCmdGenerateOverviews.ISCmd ISDef=c:ISDef=c:\\Test2.ISDef Test2.ISDef 

or

ISCommand ISCommand GenerateOverviews.ISCmdGenerateOverviews.ISCmd ----ISDef=c: ISDef=c: \\Test2.ISDef   Test2.ISDef   

----OptimumRows=10000 OptimumRows=10000 ----OptimumCols=10000OptimumCols=10000

Arg mentsArg ments (O ti l P t )(O ti l P t )

----CompressionMethod=None CompressionMethod=None --––TileSize=512TileSize=512

ArgumentsArguments (Optional Parameters)(Optional Parameters)
----OptimumRows=5120OptimumRows=5120 -- Number of Rows in the Output RasterNumber of Rows in the Output Raster
----OptimumCols=5120OptimumCols=5120 -- Number of Columns in the Output RasterNumber of Columns in the Output Raster
----CompressionMethod=JPEGCompressionMethod=JPEG -- Compression method [Jpeg,LZ77,JPEG200]Compression method [Jpeg,LZ77,JPEG200]
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CompressionMethod JPEG CompressionMethod JPEG Compression method [Jpeg,LZ77,JPEG200]Compression method [Jpeg,LZ77,JPEG200]
--––TileSize=256TileSize=256



Optimize Service contd..Optimize Service contd..
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Compile the Service DefinitionCompile the Service Definition

ISCommandISCommand
CompileImageServiceCompileImageServiceCompileImageServiceCompileImageService

–– Command is run after the service is built and ready to compile.Command is run after the service is built and ready to compile.

ISCommand ISCommand CompileService.ISCmdCompileService.ISCmd ----ISDef=c: ISDef=c: \\Test2.ISDefTest2.ISDef

----ISCDef=c:ISCDef=c:\\Test2.ISCdefTest2.ISCdef

ArgumentsArguments (Optional Parameters)(Optional Parameters)

\\

ISDefISDef -- Service NameService Name
ISCDefISCDef -- Compiled Service NameCompiled Service Name
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Compile Service Definition contd..Compile Service Definition contd..
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Publishing the ServicePublishing the Service

Update the Service provider Configuration file (.ISPConfig):Update the Service provider Configuration file (.ISPConfig):

•• Add the following nodes into the .ISPconfig configuration fileAdd the following nodes into the .ISPconfig configuration file

<Service><Service>

<DefinitionSource><DefinitionSource>Compiled Service name.ISCdefCompiled Service name.ISCdef</DefinitionSource></DefinitionSource>

<State><State>OnOn</State></State>

</Service></Service>

•• ManageInterval Option in Server manager automatically updates the Service ManageInterval Option in Server manager automatically updates the Service 
Provider based on intervalProvider based on interval
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Publishing the Service contd..Publishing the Service contd..

Synchronize the Service ProviderSynchronize the Service Provider
ISCommandISCommandISCommandISCommand

SynchronizeSynchronize

ArgumentsArguments
ISPConfigISPConfig
S i NS i N
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ServiceNameServiceName



Server / Service Provider StartupServer / Service Provider Startup

Start Server:Start Server:
Command LineCommand Line

EsriImageServer.exe EsriImageServer.exe ----console ServerConfigconsole ServerConfig
or

\\ \\EsriImageServer.exe EsriImageServer.exe ----console D:console D:\\ConfigConfig\\ISP.ISConfigISP.ISConfig

Start Service Provider:Start Service Provider:
Command LineCommand Line

E iI S i P idE iI S i P id l ISPC fil ISPC fiEsriImageServiceProvider EsriImageServiceProvider ----console ISPConfig       console ISPConfig       

ServerHost ServerPortServerHost ServerPort
or

EsriImagesServiceProvider.exe EsriImagesServiceProvider.exe ----console   console   
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D:D:\\ConfigConfig\\ISP.ISPConfig 127.0.0.1 10000ISP.ISPConfig 127.0.0.1 10000



Sample Script to Create and Publish a ServiceSample Script to Create and Publish a Service

•• Sample Amberg scriptSample Amberg script
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The Power of VariablesThe Power of Variables

•• What are Variables?What are Variables?
–– Substitute of a hard coded value within the RPDef.Substitute of a hard coded value within the RPDef.
–– Value within an RPDef contained in ${Value within an RPDef contained in ${FieldNameFieldName}$}$
–– Values are extracted from the service table during compileValues are extracted from the service table during compile

•• Enables multiple raster records to use the same RPDefEnables multiple raster records to use the same RPDef•• Enables multiple raster records to use the same RPDefEnables multiple raster records to use the same RPDef
•• For a set of similar rasters with existing footprint shapeFor a set of similar rasters with existing footprint shape

–– Create template RPDef using attributes of source tableCreate template RPDef using attributes of source table
–– Copy shape to footprint.shpCopy shape to footprint.shp
–– Use Build, Extract Metadata to create required fieldsUse Build, Extract Metadata to create required fields
–– Use calculate to fill in fieldsUse calculate to fill in fields
–– Link to same RPDefLink to same RPDef

•• Ideal where an existing database exists with processing parametersIdeal where an existing database exists with processing parameters
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DEMO: Quickbird Browse ImagesDEMO: Quickbird Browse Images
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Known Issues with Variables:Known Issues with Variables:

•• Unresolvable VariablesUnresolvable Variables
–– Following parameters can not be set using variablesFollowing parameters can not be set using variables

•• NameName•• NameName
•• HiPixelSize,LoPixelSizeHiPixelSize,LoPixelSize
•• SRS (Generally fixed for set of Rasters)SRS (Generally fixed for set of Rasters)
•• FootprintFootprintFootprintFootprint

•• Need footprint geometryNeed footprint geometry
–– Often exists or can be computed by other meansOften exists or can be computed by other means–– Often exists or can be computed by other meansOften exists or can be computed by other means
–– Recompute footprint should be available in 9.3Recompute footprint should be available in 9.3

C i D i d R t G tC i D i d R t G t•• Causes errors in Derived Raster GeneratorCauses errors in Derived Raster Generator
–– When using Derived Rasters, use selection sets to only When using Derived Rasters, use selection sets to only 

include Overviewsinclude Overviews
SS
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–– Fixed in SP2Fixed in SP2



Log files and ReportingLog files and Reporting

•• Log files list events that have occurred in different componentsLog files list events that have occurred in different components

•• LocationLocation
–– C:C:\\Documents and SettingsDocuments and Settings\\All UsersAll Users\\Application DataApplication Data\\ESRIESRI\\Image Image 

ServerServer\\LogsLogs
\\ServiceEditorServiceEditor\\YYYYMMDDYYYYMMDD ServiceEditor logServiceEditor log•• \\ServiceEditorServiceEditor\\YYYYMMDDYYYYMMDD--ServiceEditor.logServiceEditor.log

•• \\ServerServer\\YYYYMMDDYYYYMMDD--Server.log Server.log 
•• \\ISDefClientISDefClient\\YYYYMMDDYYYYMMDD--ISDefClient.log ISDefClient.log 
•• \\ClientsClients\\YYYMMDDYYYMMDD--ClientOject.logClientOject.log
•• \\ISCommandISCommand\\ISCommand.logISCommand.log

•• XMLXML
Vi t t fil /XMLVi t t fil /XML–– View as txt file/XMLView as txt file/XML

•• Use Log Viewer in Server manager to:Use Log Viewer in Server manager to:
ViewView
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–– ViewView
–– Export (Mdb, Dbf, Txt formats)Export (Mdb, Dbf, Txt formats)



Log files and Reporting Log files and Reporting -- StructureStructure
•• XML Format eg.XML Format eg.

<Item> <Item> 
</Time></Time>
</ID></ID></ID> </ID> 
</Source> </Source> 
</Message> </Message> 
</Details> </Details> 

</Item></Item>

•• ItemItem -- Denotes the log item.Denotes the log item.ItemItem Denotes the log item. Denotes the log item. 
•• TimeTime -- Denotes the time when the item is logged. Denotes the time when the item is logged. 
•• IDID -- Denotes the error ID. All IDs that are 000000 are normal Denotes the error ID. All IDs that are 000000 are normal 

log items. If the ID is anything other than 000000, it log items. If the ID is anything other than 000000, it 
denotes an error.denotes an error.denotes an error. denotes an error. 

•• Source   Source   -- The module that writes the item. The module that writes the item. 
•• MessageMessage -- Description of the log. Description of the log. 
•• Details   Details   -- Additional details about the message. Additional details about the message. 
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Log files and Reporting Log files and Reporting –– DemoDemo

•• Service Provider Reporter logService Provider Reporter log

•• View as MDBView as MDB•• View as MDBView as MDB
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Optimization considerationsOptimization considerations

Speed affected by many factors:Speed affected by many factors:
•• HardwareHardware•• HardwareHardware
•• Pixels ReadPixels Read
•• ProcessesProcesses•• ProcessesProcesses

–– GeometricGeometric
–– RadiometricRadiometric

•• MosaicMosaic
•• Compress/TransmitCompress/Transmit
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Response TimeResponse Time

•• Total Response time TR = X + TTotal Response time TR = X + T
–– X = Process TimeX = Process Time

•• Dependant on pixels required, format, processingDependant on pixels required, format, processingp p q , , p gp p q , , p g
–– T = Transmit TimeT = Transmit Time

•• Dependant on NetworkDependant on Network

•• Each Connection is a separate threadEach Connection is a separate thread

•• Throughput rph = 3600*C/XThroughput rph = 3600*C/X
–– C = CoresC = Cores

•• TypicalTypical
–– 2Socket, Dual Core 3.0GHz, 2GB RAM2Socket, Dual Core 3.0GHz, 2GB RAM

800x600 pixel request, RGB TIF(JPEG), Single SATA disk, 100mbps Lan800x600 pixel request, RGB TIF(JPEG), Single SATA disk, 100mbps Lan
No Processes, Bilinear samplingNo Processes, Bilinear sampling

–– X = 0.4sX = 0.4s
–– T = 0.3sT = 0.3s
–– TR = 0.7sTR = 0.7s
–– rph = 36000rph = 36000
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Optimization considerations Optimization considerations -- H/WH/W

•• CPU PowerCPU Power
–– Utilizes multiprocessors for multiple requestsUtilizes multiprocessors for multiple requests
–– 2 Socket Server2 Socket Server

•• MemoryMemory
–– Is memory efficient, but memory intensiveIs memory efficient, but memory intensive

G t f t f t id bG t f t f t id b–– Get faster front side busGet faster front side bus
–– Recommend 1GB + 500MB/CoreRecommend 1GB + 500MB/Core

•• HardDiskHardDisk
–– Typical disk load = 15%/CompressionFactorTypical disk load = 15%/CompressionFactor–– Typical disk load = 15%/CompressionFactor Typical disk load = 15%/CompressionFactor 
–– DAS RAID DAS RAID -- OptimumOptimum
–– SAN/NAS SAN/NAS –– Consider throughputConsider throughput
–– External USB/FireWire External USB/FireWire –– OK for workgroupOK for workgroup
–– BlockFactorBlockFactor

•• Compressed 4KCompressed 4K
•• NonCompressed 16kNonCompressed 16k
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•• Consider multiple machine configurationsConsider multiple machine configurations



Optimization considerations Optimization considerations -- Pixel SourcePixel Source
R t SiR t Si–– Request SizeRequest Size

•• Pixels Output = Rows/ColumnsPixels Output = Rows/Columns
•• Pixels Read = Output x 1 to Output x 9 Pixels Read = Output x 1 to Output x 9 
•• Consider overview factor, 3 vs 2Consider overview factor, 3 vs 2

–– X=X*1.2    IE +20% X=X*1.2    IE +20% 
–– Size of overviews stored = 2xSize of overviews stored = 2x

–– Format & CompressionFormat & Compression
•• Compressed formats can read less from disk, but need more processingCompressed formats can read less from disk, but need more processing

–– TIF JPEG Compressed  +0%TIF JPEG Compressed  +0%
–– TIF Raw +20%TIF Raw +20%TIF Raw  20%TIF Raw  20%
–– MrSID   +100%MrSID   +100%
–– JP2000 +200%JP2000 +200%
–– IMG (RRD) +50%IMG (RRD) +50%
–– JPEG small files +0%JPEG small files +0%
–– JPEG large files +400%JPEG large files +400%–– JPEG large files +400%JPEG large files +400%

–– Bands/BitsBands/Bits
•• Increasing Bands/Bits increases data volume readIncreasing Bands/Bits increases data volume read

–– 16bit vs 8bit    +25%16bit vs 8bit    +25%
–– 1Band vs 3Band 1Band vs 3Band --30%30%

#R t /R t#R t /R t–– #Rasters/Request#Rasters/Request
•• Each Raster read adds file openEach Raster read adds file open
•• File open depends on raster formatFile open depends on raster format
•• X = X + #R * QX = X + #R * Q

–– Q = 0.01s to 0.1sQ = 0.01s to 0.1s
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•• Larger files better then many small filesLarger files better then many small files
•• Larger tiles should be tiledLarger tiles should be tiled

–– RotationRotation
•• Rotation can slow down if larger files and not tiledRotation can slow down if larger files and not tiled



Optimization considerations Optimization considerations -- ProcessingProcessing

•• Radiometric Processes applied to Raster or ServiceRadiometric Processes applied to Raster or Service
–– Stretch  +5%Stretch  +5%
–– Convolution Filter 3x3 +25%Convolution Filter 3x3 +25%
–– Convolution Filter 5x5  +50%Convolution Filter 5x5  +50%
–– Gray Gray --10%10%
–– NDVI NDVI --10%10%
–– If applied to Raster vs Service +5%If applied to Raster vs Service +5%

•• Geometric ProcessesGeometric Processes
–– Consider complexity of transformConsider complexity of transform
–– Dependant on Anchor SpacingDependant on Anchor Spacing

•• 100 pixels  +10%100 pixels  +10%
50 i l 20%50 i l 20%•• 50 pixels  +20%50 pixels  +20%

•• 4 pixels  +100%4 pixels  +100%
–– Sampling methodSampling method

•• Nearest NeighborNearest Neighbor 10%10%
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•• Nearest Neighbor  Nearest Neighbor  --10%10%
•• Cubic Convolution  +20%Cubic Convolution  +20%



Optimization considerations Optimization considerations -- General SettingsGeneral Settings

•• TransparencyTransparency
–– Rasters clipped by footprint to minimize pixels readRasters clipped by footprint to minimize pixels read
–– Transparency requires underlying pixels to be readTransparency requires underlying pixels to be read
–– Processing time can up 1000% if many overlapping rastersProcessing time can up 1000% if many overlapping rasters

•• Mosaic Method can affects # of rastersMosaic Method can affects # of rasters
Cl t t C t Vi i t ft lt i 1 tCl t t C t Vi i t ft lt i 1 t–– Closest to Center, Viewpoint often result in 1 rasterClosest to Center, Viewpoint often result in 1 raster

–– ByAttribute, Seamline may result in many rastersByAttribute, Seamline may result in many rasters
•• #Vertices on footprint or seamline#Vertices on footprint or seamline

–– Generally footprints have 4 verticesGenerally footprints have 4 vertices–– Generally footprints have 4 verticesGenerally footprints have 4 vertices
–– Seamlines may have large numbersSeamlines may have large numbers
–– Consider thinningConsider thinning

•• Feathering (Blending)Feathering (Blending)g ( g)g ( g)
–– Increases processing +10% to +100%Increases processing +10% to +100%

•• Compression for transmissionCompression for transmission
–– JPEG +5%, but offset but faster transmissionJPEG +5%, but offset but faster transmission
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•• Network bandwidthNetwork bandwidth



Optimization considerations Optimization considerations -- Other ConsiderationsOther Considerations

•• Factors that generally do not affect speedFactors that generally do not affect speed
–– Volume of DataVolume of Data
–– Number of ServicesNumber of Services

•• When using Files systemsWhen using Files systems
–– Plan a data structurePlan a data structure

K fil di t <500K fil di t <500–– Keep files per directory <500Keep files per directory <500
–– Do not read/write to same diskDo not read/write to same disk
–– Do not fill disk beyond 95%Do not fill disk beyond 95%

•• Review Other applications running on the ServerReview Other applications running on the ServerReview Other applications running on the ServerReview Other applications running on the Server
–– Better to have a dedicated server for Image ServerBetter to have a dedicated server for Image Server
–– Virus Scanning?Virus Scanning?
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Throughput testingThroughput testing

•• Console ClientConsole Client
Get imageGet image–– Get.imageGet.image
Get.image Get.image ––Extents=MinX,MinY,MaxX,MaxY, Ncols,Nrows Extents=MinX,MinY,MaxX,MaxY, Ncols,Nrows ––Filename=c:Filename=c:\\test.tiftest.tif

–– Gen.RandomAOIsGen.RandomAOIs
Gen.RandomAOIs Gen.RandomAOIs ––AOIImage=MinWidth,MaxWidth AOIImage=MinWidth,MaxWidth ––AOISize=NCols,NRos AOISize=NCols,NRos ––Count=Count Count=Count ––Wait=waitWait=wait
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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 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: Tech Talk Area 6Tech Talk Area 6
–– When:When: during the next 30 minutesduring the next 30 minutes

•• ESRI ShowcaseESRI Showcase
M t th tM t th t•• Meet the teamsMeet the teams

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