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o Grid Computing’s focus:

— large-scale resource sharing: direct access to
computers, software, data

— Innovative applications
— high-performance orientation
e The ‘Grid problem’:
— Definition: flexible, secure, and coordinated resource

sharing among dynamic collections of individuals,
Institutions, and resources

— Challenges: Security (Authentication, Authorization),
resource management (resource access, resource
discovery, scheduling, data management)
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e Science Portals: gateway to Grid resources

* Potential Applications Characteristics
— Large data sets
— Large number of users
— Easy (but not necessatrily trivial) parallelization

« Applicable fields:
— Astronomy
— Medicine
— Others
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e Astronomy datasets (l.e. SDSS) are the crown-
jewels

— SDSS DR4

e 1.3M images
— 300M+ objects
— 3TB compressed images (2MB x 1.3M)
— 8TB raw images (6.1MB x 1.3M)

* 100K worldwide potential users
* Applications:
— Stacking
— Montage
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AstroPortal: Stacking Service i
Results

User ID: raicu

Password: *+*¥+*

Stacking Desciiption: stacking descnphion tst

Stacking Size: 201
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RESULT:

Size: 43 KR
Dimensions: 1002100 pixels
Download result: stacked result fit

Time to complete Stacking: 5 164 seconds

Number of physical resources utilized: 16

Number of Staclkings completed successful: 132

Number of Star Objects not found in the SDSS dataset: 1
List of Star Objects [ra, dec, band] not found:

+ [194.963060213455, -13.90189344168167, 1]

Number of Data Objects not found in the data cache: 1
List of Data Objects {[ra, dec, band] filename [x_coord x ¥_coord[} not found:

* {[194 96570587754 %, 2.93855950426612, 1]
idisksiscratchgpfs 1firaicuisdss gefdas sdzs. org/DE A dataimaging 7520 Ofcor/6ifp C-000752-r6-0245 fit gz [0 0]}

To start a new stacking, go back to the main Stacking Service.
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 Site level
— advanced reservations
— resource allocation
— resource de-allocation

 Data management
— Data location and replication
— Data caching hierarchies

« Resource management

— Distributed resource management between
various sites
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 Leverage techniques used in large clusters

* Find heuristics will apply for managing
efficiently the set of resources depending on
the workload characteristics, number of users,
data set size and distribution, etc...

« How to perform efficient state transfer among
worker resources while maintaining a dynamic

system
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 Very large data set distributed among various
sites

 Replication strategies to meet the desired
QoS

 Data placement based on past workloads and
access patterns
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Harness entire TeraGrid pool of resources (8
sites) rather than just 1 site

Workload management, moving the work vs.
moving the data
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 Medium to large medical datasets are hard to acquire

— Typical medium size data set (of CT images)

» 1000 patient case studies
— 100K images (1000 cases x 100 images)
» 1M+ objects (i.e. organs, tissues, abnormalities, etc...)
» 0.4TB+ raw images (4MB x 100K)

« 10K+ potential users from 1K+ of different institutions (research labs,
hospitals, etc...)

« Applications:
— Making datasets available to trusted parties

— Allowing image processing algorithms to be dynamically
applied

— Normal tissue classification in CT images

— Lung cancer image databases



 More information: http://people.cs.uchicago.edu/~iraicu/research/

* Related materials and further readings:

CHIC AGO AstroPortal

loan Raicu, lan Foster, Alex Szalay, Gabriela Turcu. “AstroPortal: A Science
Gateway for Large-scale Astronomy Data Analysis”, to appear at TeraGrid
Conference 2006, June 2006.

Alex Szalay, Julian Bunn, Jim Gray, lan Foster, loan Raicu. “The Importance of
Data Locality in Distributed Computing Applications”, NSF Workflow
Workshop 2006.

loan Raicu, lan Foster, Alex Szalay. “Harnessing Grid Resources to Enable
the Dynamic Analysis of Large Astronomy Datasets”, under review at
SuperComputing 2006.

loan Raicu, lan Foster, Alex Szalay, Gabriela Turcu, Catalin Dumitrescu.
“Enabling Large-scale Astronomy Data Analysis with the AstroPortal,”
under preparation for the HPC Analytics Challenge at SCO6.

loan Raicu, lan Foster, Elizeu Santos-Neto, John Bresnahan. “3DcacheGrid:
Dynamic Distributed Data Cache Grid Engine,” under preparation for the HPC
Storage Challenge at SCO06.
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