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Advances in scientific computing require 

more storage and computation capabilities  
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Cloud computing provides on demand, cheap 

and scalable computation and storage 
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Problem Statement: How do cloud users choose 

storage services? 

Scientists Cloud Services 

• High level data requirements 

• How much does it cost? 

• How fast is it? 

• Different APIs 

• Different capabilities, cost, 

performance 

• Choice of geographically 

dispersed providers and 

datacenters 
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High level view of our approach 

• Describe storage systems in a machine readable 
format 

 

• Encode user requirements 

 

• Attempt to match each dataset to each storage 
system, present results to the user 
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Our target storage systems are the most 

commonly used storage abstractions 

 

• Amazon: S3, EBS, SimpleDB, Relational DB 

 

• Azure: Blobs, Azure Drives, Tables, SQL Azure 

 

• Local clusters: NFS, Hadoop, MySQL 
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We developed a XML schema to describe 

storage services 
<xsd : element name="CloudProvider “ type="tns : CloudProviderType"/> 

<xsd : complexType name="CloudProviderType"> 

    <xsd : element name="S t o r a g e Se r v i c e s "> 

        <xsd : element name="St o r a g eSe r v i c e "> 

            <xsd : element name="Regions"> 

                 <xsd : element name="Cost"> 

                 <xsd : element name="Performance"> 

         <xsd : element name="StorageAbs t r ac t ion"> 

              <xsd : element name="Container"> 

                  <xsd : element name="Object"> 

<xsd : / complexType> 
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Example section of the Azure cloud 

description 
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http://www.cs.virginia.edu/~ar5je/SCPaper.html 
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Our prototype encodes user requirements 

as extended classes 
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Use Cases 

• Design of an application 

 

• Cost savings analysis 

 

• Cost and performance estimation 

 

• Amazon EC2 to Eucalyptus 

An Automated Approach to Cloud Storage Service Selection 

10 



In our first use case we recommend storage 

services based on user’s requirements 
• Each dataset is matched 

against each storage service 

 

• Possible matches meet user’s 
requirements (if none, partial 
matches are shown) 

 

• Results include an estimation 
of the performance and cost of 
the service 
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In our second use case we estimate cost 

savings by switching storage services 
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In our third use case we estimate cost and 

performance for current storage services 
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• User inputs several rate growth scenarios (size of 
data, number of clients) 

 

• Our application outputs estimates of cost and 
performance for each scenario 



In our fourth use case we compare storage 

options to assist on cloud migration 
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Performance Evaluation 
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Future Work 

• Include the cost of computation 

 

• Automatically select best matching storage 
service based on latency and/or cost 

 

• Explore automatic computation (job) placement 
given current storage locations 
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Summary 

• Our approach is based on a machine readable 
description of storage services and extensible 
code to represent user’s requirements 

• Our output is a match of application’s datasets to 
storage services that meets storage requirements 
and provides cost and performance estimations 

• We explored different use cases for cloud users 
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