Genome Institute of Singapore

Sun Microsystems selected to power Singapore’s national
Genomic Research Project

“Sun has a reputation for being robust and worry free, this has held true in our
environment. Sun has also been able to deliver greater value in terms of flexibility
and efficiency that greatly enhances the performance of our work, plus the fact
that many of the cutting-edge algorithms for this domain are being developed in
the academic arena in which Sun is extremely strong. Put together, these factors
make a strong case for our selecting Sun solutions over the other vendors. We
are very happy to have chosen Sun for our initial IT server setup,” Heidi Dowst,
Scientific Computing Group Leader, GIS.

Sun Microsystems once again takes a major stake in high-performance computing application by providing
the computing platforms that power Singapore’s national flagship Genomics research infrastructure. In
an implementation with the Genome Institute of Singapore (GIS), Sun systems are being used to carry
out state-of-the-art research projects in genetic sequencing analysis, genotyping, bioinformatics, proteomics,
and expression array technologies. Sun’s end-to-end solutions are selected based on their ability to deliver
seamless data-flow and fast file-access capabilities, network and resource management, as well as a
strong presence in the academic arena where Sun platform is the platform of choice for developing
Genomics research tools.

About the Genome Institute of Singapore (GIS)

The Genome Institute of Singapore (GIS) is an initiative of Singapore’s Agency for Science, Technology and
Research (A*STAR) to create a national infrastructure for genomics research. The institute brings scientists
from different disciplines together, training new talents in the field, and acts as a force for creating collaborative
genomics studies and research in the country.

The goal of GIS is to become an international center for biomedical sciences and its relevant industries. Since
its founding in 2001, it has attracted over 120 scientists, fellows, and managers from North America, Europe,
Asia, and Singapore, and plans to engage up to 250 scientists by 2003. The center has instituted a variety
of research programs including biology, computational biology, and population genetics.

The explosive growth of the GIS between 2001 and 2002, and the targeted expansion in the next year has
meant a sudden increase in the workload for the center’s computing infrastructure. This results in a highly
complex computing infrastructure that has to meet the requirement of scaling rapidly to keep up with leaps
in computational demands. Furthermore, work carried out at GIS is known for high computational demands.
An analysis of DNA sequencing, for instance, could take days, if not weeks to complete. GIS projects such
as Proteomics, DNA sequencing, Microarrays, and complex algorithms all put a considerable strain on the
center’s IT infrastructure.

In addition, GIS also faced the problem of having to access from a remote location public databases that
exist in other countries. Searches that were being carried out by GIS researchers required access to massive
databases such as Ensembl, Genbank, and SwissProt, which are all located outside of Asia. GIS’s access to
them is limited through competition with other research groups for a relatively small overseas data pipe.
A decision was reached to download the data from those databases locally, which amounted to almost
700GB of data, in addition to the high-throughput data generated by GIS’s own projects.

“Knowing that Bioinformatics analysis requires large amount of computing power, as well as additional
demand from our own high-throughput laboratories where gigabytes of data is accessed and created on a
regular basis, we knew that we needed a really high-performing system to fulfill all our needs. However,
as a government funded project, we are very conscious of the value we get from our investments, so a
vendor must be able to show us real additional value or we would not be able to purchase the solutions,”
said Heidi Dowst, Scientific Computing Group Leader, GIS.
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Applications/Solutions:
¢ Solaris” Operating Environment

Products/Solutions

e Sun Fire™ 4800

e Sun StorEdge™ T3

¢ Sun Fire™ V880

e Sun Enterprise™ 220R

Key Business Challenges

¢ Ability to handle rapid expansion plans
that result in leaps in computational
demands

¢ Ability to handle high-throughput as well
as high resource demands of advance
research techniques and applications

¢ Capacity to store, access and process data
from public data repositories as well as
data generated from internal projects

¢ Raise work productivity from research to
production

Key Business Solutions

¢ Implement high-performance and
technical computing (HPTC) infrastructure

* Derive greater performance through Sun’s
technology in network and system
management

¢ Leverage on StorEdge technology for
reliable back-up and fast file management
system

¢ Implement Sun solutions that are native
platform for most state-of-the-art research
applications

Key Alliance
¢ Frontline Technologies



Today, Sun servers are used for a
variety of projects, including an
automated sequence analysis
pipeline, the development and
implementation of an Ortholog
Synteny algorithm, and the
development and implementation
of an Estrogen Promotor Mining
Suite.
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Laying the Foundation for High-Performance and Technical Computing (HPTC)

Infrastructure

GIS began the selection of a high-performance computing platform in mid-2001. Several vendors bid for the
project, and Sun Microsystems took the lead as the top choice early in the process. GIS selection committee
was looking for high-performance and technical computing capabilities, but they also wanted solutions that
delivered real value in terms of making their work more efficient and productive.

Sun Microsystems was able to deliver those values by its end-to-end solutions that provided flexibility and
efficiency in network and resource management. Sun’s open Computing technology, for instance, enables
easy integration, thereby ensuring that the entire network is optimized for performance throughout all times.
Secondly, Sun’s HPTC solutions are able to realize seamless data-flow throughout the infrastructure while
providing fast file-access capabilities from database to workstations. Finally, Sun was also selected for its
presence in higher research institutions. Sun Solaris is the most familiar platform for most of GIS’s researchers,
and most of the tools they wanted to use were written for the platform. Choosing Sun solutions would enable
them to use those research tools in their native computing environment.

“We chose Sun Microsystems because Sun has a long history of being involved in the education and research,
especially in the life science industry. Their early involvement in projects like the PDB project and the Alliance
for Cellular Signaling demonstrated their commitment to this scientific field. We are therefore very comfortable
that SUN Microsystems would be an excellent partner in our building process,” Dr Edison Liu, Executive
Director, GIS.

Implementation began in June 2001. To handle the rapidly expanding computational needs, GIS quickly
invested in two SunFire 4800 servers. Sun Microsystems and partner, Frontline Technologies collaborated to
put the systems in place. The systems were initially used for development and testing, but GIS was able to
achieve smooth operations through the help of Sun and Frontline Technologies, and moved the systems into
production-level operations very quickly.

Additionally, GIS also installed four Sun T3 SAN storage bricks to house the massive data that was expected
to arrive when the center downloads the databases of Ensembl, Genbank, and SwissProt. The T3’s serve as
back-up and main database for storing the downloaded data as well as the large amount of data that will
be generated from GIS’s own operations. Sun’s V880 and E220R servers completed the line-up for building a
high-performance computing network.

Sun solutions that were deployed for the GIS project include:
* Sun Fire 4800

¢ Sun StorEdge T3

e Sun Fire V880

e Sun Enterprise 220R

Building HPTC Capabilities Quickly

The GIS implementation was completed by November 2001. By choosing Sun solutions, the research institute
was able create an enterprise server room with fully developed high-performance computing capabilities in
a very short time and began handling advance research activities almost immediately. Today, Sun servers are
used for a variety of projects, including an automated sequence analysis pipeline, the development and
implementation of an Ortholog Synteny algorithm, and the development and implementation of an Estrogen
Promotor Mining Suite.

“Sun has a reputation for being robust and worry free, this has held true in our environment. Sun has also
been able to deliver greater value in terms of flexibility and efficiency that greatly enhance the performance
of our work, plus the fact that many of the cutting-edge algorithms for this domain are being developed in
the academic arena in which Sun is extremely strong. Put together, these factors make a strong case for our
selecting Sun solutions over the other vendors. We are very happy to have chosen Sun for our initial IT server
setup,” concluded Dowst.
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