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Increasing eScience Resource Needs

= Researchers confronted with surfeit of
scientific data

e Sensors, shared instruments, simulations

» Resource needs pushed to the next level
= Collect, process, analyze, visualize data

e Variable workloads over time
= Fleld campaigns, human subject studies

e Distributed Collaborations
e Share, track, archive, reuse data
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Cloud Opportunities for Science Users

Cloud for Supercomputing Users
Surge —HPC Cluster Users
Computing —Workstation Users

Cloud to
Improve

o Managabilit
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| Increasing Resource needs of eScience Apps
<1TB data
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Cloud Computing Advantages

e On-demand availability of computation &
storage

e Scalableresourcesfrom1i 1 006s o
nodes

e Ease of resource management

e Economical, Pay as you go, economies of
scale, resources upgraded

= Simple interface using REST Web service
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Common Cloud Architectures

~ = Infrastructure as a Service (laa
e Virtualizes hardware as scalable services
e Platform as a Service (PaaS)
e Provides scalable development platforms

e Software as a Service (SaaS)
o Customize scalable applications

Google >
AppEngine

Amazon L Nimbus -
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Challenges for SClence ADppS

e Migrating desktop apps to cloud, in part or full
o Application Deployment
= Manage VM images, roles, dependencies
= Redeploy upon any change
» Application Execution
» Rewrite apps & clients for async remote exec.
= Param passing, queues, service wrappers
o Data Access

e Access to local files by client & cloud apps
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Migrating Apps to the Azure Cloud

Internet

Worker
~ Role &

No public endpoint\i
to workers .

Cloud VM Instance
Worker Role/lmage

App Dependencies

Cloud Queue

Async Messages —%| Async Messages
Param Un/Marshal J-;aram Un/Marshal

User Client % User App

Remote Data ' .

Cloud Blob Store

Remote Data
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mprove accessibility to Cloud:
e Deploy Apps from desktop to Cloud

e Invoke Cloud Apps from desktop clients and
workflows

e Support efficient and automated file access
across desktop and cloud

with minimal user overhead and code change

» Generic Worker Framework for Azure

Common worker role capable of dynamic deployment
& execution of registered application from simple
desktop commandline clients, workflows or APIs
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Application Deployment
RegisterAppivithicencicdioke

o Register application to make them
avallable for on-demand deployment

e Self-contained .NET, .exe, Java apps
o Commandline tool: register.exe

e Pass location of bin directory with app files
and unique dependencies

e Pass fruntime typeo apyblication for
shared dependencies

® Spec:lfy method to run or .exe S|gnature
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Application Deployment
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class MathOps {

int  Add(int 1, int p{ return 1+j;}
(a) int Mult (int i, int j){ return i * j;}

}

> register -type .net35  -name MyMathOps
-class SampleCloudApp.MathOps
ZappDir c: \ SampleCloudApp\ bin

(b) > register -type bin - name MyBlastAll

- cmd Zblastall Zp blastn Zd refseq_rna

-i {1} -o D4 dze
-in #1 file #2 string -out #2file
ZappDir c¢:\'nchi \ blast \ bin
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Application Deployment
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Application Execution

= Allow desktop clients to run cloud apps
o Commandline tool for invocation: invoke.exe
= Pass app Input parameters on commanline

e Internal Invoker .NET library to marshal
params into XML message, Put on Job
Request queue, Poll for response

= Output XML Message unmarshalled as .NET
objects

= Multiple apps can run concurrently in a
single worker
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