


UsingUsing

ArcGISArcGIS
and the and the 
CloudCloud

Ismael Chivite, Marwa MabroukIsmael Chivite, Marwa Mabrouk



What is the Cloud?What is the Cloud?



What is the Cloud?What is the Cloud?



How can the CloudHow can the Cloud
Help me do my job?Help me do my job?



A practical ApproachA practical Approach









Challenge: Accessing GIS resourcesChallenge: Accessing GIS resources
••Massive amounts of data (imagery, vectorMassive amounts of data (imagery, vector……))
••Frequent data updatesFrequent data updates
••Sophisticated GIS functionalitySophisticated GIS functionality

••Solution:Solution:
••Use onUse on--demand GIS services from the clouddemand GIS services from the cloud



Not a new challengeNot a new challenge



Accessing cloud content from ArcMapAccessing cloud content from ArcMap



World Street MapWorld Street Map



World Street MapWorld Street Map



DeLorme World BasemapDeLorme World Basemap



DeLorme World BasemapDeLorme World Basemap



DeLorme World BasemapDeLorme World Basemap



ESRI Demographics DataESRI Demographics Data



Bing Maps (Roads)Bing Maps (Roads)



Bing Maps (Imagery)Bing Maps (Imagery)



Bing Maps (Imagery + Labels)Bing Maps (Imagery + Labels)



NOAA NEXRADNOAA NEXRAD



US Topographic MapsUS Topographic Maps



US Topographic MapsUS Topographic Maps



World Navigation Charts (ONC)World Navigation Charts (ONC)



World Topographic Map (Community Base Map)World Topographic Map (Community Base Map)



World Topographic Map (Community Base Map)World Topographic Map (Community Base Map)



Quick Demo!Quick Demo!



Not just map contentNot just map content……
GIS Services tooGIS Services too



ArcGIS Routing and Geocoding Cloud ServicesArcGIS Routing and Geocoding Cloud Services



ArcGIS Routing and Geocoding Cloud ServicesArcGIS Routing and Geocoding Cloud Services



Accessing Cloud Services from Web appsAccessing Cloud Services from Web apps



Easement Recording&SearchEasement Recording&Search
USDA NRCSUSDA NRCS

GeoMine System forGeoMine System for
Easement Recording & SearchEasement Recording & Search

USDOI Office of Surface& MiningUSDOI Office of Surface& Mining

Climate Change & Strategic HabitatClimate Change & Strategic Habitat
Conservation MapperConservation Mapper
Fish&Wildlife ServiceFish&Wildlife Service



Collecting Storm Damage Collecting Storm Damage 
InformationInformation

National Weather ServiceNational Weather Service

Flood Inundation ModelingFlood Inundation Modeling
DHS/NPPD/IP/IICDDHS/NPPD/IP/IICD

Common Operational PictureCommon Operational Picture
Louisiana National GuardLouisiana National Guard

Tracking Stimulus DollarsTracking Stimulus Dollars
U.S.Department of TransportationU.S.Department of Transportation



You, as a service providerYou, as a service provider



Software + Cloud ServicesSoftware + Cloud Services

•• Accessing massive amounts of information without hassleAccessing massive amounts of information without hassle
••No need to copy, load, maintain dataNo need to copy, load, maintain data
••No need to update data (it just happens)No need to update data (it just happens)

•• Easy access via ArcGIS Online (and other portals)Easy access via ArcGIS Online (and other portals)
•• Works in private clouds via the ArcGIS Data ApplianceWorks in private clouds via the ArcGIS Data Appliance
•• For the Desktop and Web Map Application builderFor the Desktop and Web Map Application builder
•• Other features in ArcGIS Online: Sharing and Layer PackagesOther features in ArcGIS Online: Sharing and Layer Packages





Desktop 10.next Desktop 10.next 

ArcGIS.comArcGIS.com

•• Search / Sharing /StorageSearch / Sharing /Storage
•• CachingCaching
•• Feature ServicesFeature Services
•• Web Map hostingWeb Map hosting
•• And moreAnd more……

OnOn--Line GISLine GIS





Dilemma: Time to serviceDilemma: Time to service

Procure HardwareProcure Hardware

Setup Application/Database ServerSetup Application/Database Server

Load Data and ApplicationsLoad Data and Applications

Make availableMake available
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Dilemma: Capacity vs DemandDilemma: Capacity vs Demand



Elastic Cloud Computing with AmazonElastic Cloud Computing with Amazon



Ready to use ArcGIS Server 10 AMIsReady to use ArcGIS Server 10 AMIs

ArcGIS Server Advanced Enterprise 10ArcGIS Server Advanced Enterprise 10
•• On Windows 2008 R2On Windows 2008 R2
••Image Extension (optional)Image Extension (optional)

ArcGIS Enterprise Geodatabase 10ArcGIS Enterprise Geodatabase 10
•• On PostGreSQLOn PostGreSQL



Quick Demo!Quick Demo!



Typical deploymentTypical deployment
Patterns for Patterns for 

ArcGIS ServerArcGIS Server
in thein the

Amazon CloudAmazon Cloud



Workgroup deploymentWorkgroup deployment

•• SandboxSandbox
••Deployment onDeployment on--premisepremise
••Deployment on cloudDeployment on cloud

••One serverOne server
••Static dataStatic data
••Non HA: Single point of failureNon HA: Single point of failure



Elastic Cluster of WorkgroupsElastic Cluster of Workgroups

•• ELB clustering WorkgroupsELB clustering Workgroups
••Scheduled or demandScheduled or demand--based sizingbased sizing
••For apps and adFor apps and ad--hoc massive analytical taskshoc massive analytical tasks
••HA: No single point of failureHA: No single point of failure
••Variation: Clone across regionsVariation: Clone across regions



Cloud replicaCloud replica

Geodatabase replication

Geodatabase replication

Over http/s

Over http/s

•• Complements onComplements on--premise deploymentpremise deployment
•• Transactional database inTransactional database in--househouse
•• Public facing services on the cloudPublic facing services on the cloud
•• Replicated Geodatabase for most up to date dataReplicated Geodatabase for most up to date data
•• One way vs Two WayOne way vs Two Way



Software in the CloudSoftware in the Cloud

•• Quick deployment of ArcGIS Server in the Amazon CloudQuick deployment of ArcGIS Server in the Amazon Cloud
•• Transparently Leveraging Amazon servicesTransparently Leveraging Amazon services

•• Elastic Computing Cloud Elastic Computing Cloud 
•• Cloud WatchCloud Watch
•• Cloud FrontCloud Front
•• S3 storageS3 storage
•• EtcEtc



Understanding the costs and Understanding the costs and 
benefit of cloud computingbenefit of cloud computing



Amazon Use CaseAmazon Use Case
HighHigh--Performance ComputingPerformance Computing

Other Other 
Costs?Costs?



Amazon Use CaseAmazon Use Case
Web Hosting with Occasional Traffic Web Hosting with Occasional Traffic 

Spikes Spikes 

Other Other 
Costs?Costs?



Different types of CostsDifferent types of Costs

Setup Setup 

MaintenanceMaintenance

OperationsOperations



Setup CostsSetup Costs

•• Before the system is considered up and Before the system is considered up and 
running for use.running for use.

•• Configuration and VerificationConfiguration and Verification
–– SoftwareSoftware
–– DataData

•• Software testing and trialsSoftware testing and trials

•• Data uploadData upload
–– Time Vs CostTime Vs Cost
–– EC2 Vs S3EC2 Vs S3



Operations costsOperations costs

••Staging EnvironmentStaging Environment

••Testing Testing 
–– FunctionalFunctional
–– Load testingLoad testing

••Monitoring Monitoring 

••TroubleshootingTroubleshooting



Maintenance CostsMaintenance Costs

••Data updatesData updates
–– Data upload costsData upload costs
–– Data Testing and VerificationData Testing and Verification

••Configuration ChangesConfiguration Changes
–– System capacitySystem capacity
–– System featuresSystem features

••Managing load changesManaging load changes



Example ApplicationExample Application
Deployment in the Amazon CloudDeployment in the Amazon Cloud

••Hosted componentsHosted components
–– AGS Server w/ 3 servicesAGS Server w/ 3 services
–– Web ApplicationWeb Application

••Hosting requirementsHosting requirements
–– High AvailabilityHigh Availability
–– Data updatesData updates



Example ApplicationExample Application
Deployment ArchitectureDeployment Architecture

Elastic Load BalancerElastic Load Balancer Amazon S3Amazon S3



Example ApplicationExample Application
Deployment Cost ListDeployment Cost List

Amazon Service Cost model

3 Instances
2 production
1 staging

Hourly rate / instance
Data In - out / GB

Elastic Load Balancer Data In – out / GB

2 EBS drives Hourly rate / GB
Data In – out / GB

S3 account Hourly rate / GB
In - out / GB



Real World ImplementationReal World Implementation
DataBasinDataBasin

Data Basin is an online system that connects Data Basin is an online system that connects 
scientists and practitioners with spatial scientists and practitioners with spatial 

datasets and tools.datasets and tools.

Explore and download datasets Explore and download datasets 
Connect to external data sources Connect to external data sources 
Upload and publish your datasetsUpload and publish your datasets

Connect to expertsConnect to experts
Create working groupsCreate working groups

Produce customized maps thatProduce customized maps that
can be easily sharedcan be easily shared



DataBasin Cloud Deployment DataBasin Cloud Deployment 
ArchitectureArchitecture

ArcGIS ServersArcGIS Servers

Database Database 
ServersServers

Web ServersWeb Servers



Real World ExampleReal World Example
USDAUSDA



SummarySummary


