AIST

Celebrating 20 Years of Innovative Computing
March 26, 2010, Knoxville, TN, USA

icLd
W

Practical Application Study on GridRPC
and
Data-Intensive Computing Research

Yusuke Tanimura

National Institute of
Advanced Industrial Science and Technology (AIST), Japan

TTTTTTTTTTTTTTTTT ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



AIST

When | stayed in ICL

e 2003.1 ~ 2003.9

 Ph.D student of Doshisha University in Japan
— My supervisor was Tomoyuki Hiroyasu.

e Attended the NetSolve meeting
— Application development using NetSolve

— Learned a way of such middleware development
« Middleware development using Globus
« Study for the grid scheduler

* | received a Ph.D. degree in March, 2004 and
started working in AIST.
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To make GridRPC practicable

e Joined the Ninf team In AIST

— Ninf is another GridRPC implementation.

e A strong aim for making it production quality in the practical
Grid environment
— Dependency to Globus (at that time)
— Had long-run and scalability experiments
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Large-scale Experiment (RPC+MPI)

Total number of CPUs: 1792 TCS (512 CPU)
@ PSC
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Corrosion of Silicon under stress

Close-up view
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To make GridRPC practicable

o API standardization work in the Open Grid Forum

— The end-user APIs became one of the first OGF standards.

* Interoperability testing (in 2006)
— GridSolve (UTK/ICL), Ninf-G (AIST/GTRC) and DIET (INRIA)

— Proposing Data management APIs (on-going)

e To provide a higher level programming interface
— Task farming, task sequencing, and etc.

The same client
program
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Recent research topics

* Motivation
— Support of “data-intensive” applications
— Next of Grid/Cloud computing

 TwoO projects

— Performance assurance in a distributed storage
« Storage resource management for Q0S/SLA

« End-to-end I/O cost estimation and rate control
— Disk scheduler, storage network path, buffer cache and etc.
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Performance assured storage (1)

« Application driven, advanced, time-based reservation
— Users can specify date, time, and read/write throughput.

— The storage servers are dedicated to the user or the user’s
access is prioritized.
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Application ﬂ
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Performance assured storage (2)

a) Use it as a parallel file system
b) Use it with a bandwidth guaranteed dynamic network
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AIST

Recent research topics

* Motivation
— Support of “data-intensive” applications
— Next of Grid/Cloud computing

 TwoO projects

— Performance assurance in a distributed storage
« Storage resource management for Q0S/SLA
« End-to-end I/O cost estimation and rate control
— Disk scheduler, storage network path, buffer cache and etc.
— Scalable processing infrastructure for “linked data”

* Metadata explaining data and relationships
— RDF (Resource Description Framework)

* Query processing and analysis of semi-structured data
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Linked-data processing infrastructure

e Adaptive query optimization
— Cooperate with distributed
processing/storage systems

Applications
e Knowledge base
e Scientific data repository

* Next-generation Web » workload
e Ubiquitous computing environment . replication
etc.
Result « failure
— * Rule-based processing
OiJery and analysis engine l\/Iaterlallzat|on _
4 & z engine — Reasoning (e.g. closure)
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Storage schema Re-integrate HPC and Database
technologies

Distributed file system
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