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Abundance of Data

Data generated everywhere:

+ Sensors (intrusion detection,
satellites)

+ Scientific simulations (fluid
dynamics, molecular dynamics)

+ Business transactions
(purchases, market trends)

Analysis needed to translate data
into knowledge

Growing data size creates
problems

Online repositories are becoming
more prominent for data
storage
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Emergence of Cloud and Utility Computing

* Group generating data
— use remote resources for storing data
— Already popular with SDSC/SRB
« Scientist interested in deriving results from data

— use distinct but remote resources for
processing

 Remote Data Analysis Paradigm

« Data, Computation, and User at Different
Locations

 Unaware of location of other
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Remote Data Analysis

+ Advantages
— Flexible use of resources
— Do not overload data repository
— No unnecessary data movement
— Avoid caching process once data
+ Challenge: Tedious details:
— Data retrieval and caching
— Use of parallel configurations
— Use of heterogeneous resources
— Performance Issues

« Can a Grid Middleware Ease Application Development for
Remote Data Analysis and Yet Provide High Performance ?
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Our Work
FREERIDE-G (Framework for Rapid Implementation of
Datamining Engines in Grid)
Enable Development of Flexible and Scalable Remote
Data Processing Applications
Middleware user _|

, Repository cluster

Compute cluster
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Challenges

* Support use of parallel configurations

— For hosting data and processing data
* Transparent data movement
 Integration with Grid/Web Standards
* Resource selection

— Computing resources

— Data replica
* Scheduling and Load Balancing
« Data Wrapping Issues
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FREERIDE (G) Processing Structure

KEY observation: most data
mining algorithms follow
canonical loop

Middleware API:
* Subset of data to be
processed

* Reduction object

* Local and global reduction
operations

* |terator

Derived from precursor
system FREERIDE
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While( ) {
forall( data instances d) {
(I,d) = process(d)
R(l) =R(l)op d'
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FREERIDE
data stored locally
FREERIDE-G
* ADR responsible for remote data retrieval
+ SRB responsible for remote data retrieval
FREERIDE-G grid service
Grid service featuring
* Load balancing
« Data integration
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