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CUSTOMER SUCCESS STORY

CISCO HPC CASE STUDY: NATIONAL CENTER FOR SUPERCOMP UTING
APPLICATIONS (NCSA) BUILDS OIL AND GAS SEISMIC EXPL ORATION
CLUSTER

The demand for dependable compute power for scienti fic research continues to grow as ever more complex problems are
tackled and high-performance compute resources beco me more and more critical as tools for success. Tog ether, Cisco ® and
the NCSA have built a reliable, high-performance cl  uster for scientific exploration, which is based on the industry-standard
building blocks of the Cisco InfiniBand solution, | ntel EM64T, and Linux.

Figure 1 shows how each compute server has on@Bafid connection for computing and one Ethernaneation for management.

Figure 1. Compute Server Connections
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Figure 2 shows how the overall cluster is builifiroultiple racks of servers in the NCSA data center

Figure 2.  Cluster Built from Multiple Server Racks

EXECUTIVE SUMMARY

Customer Name
National Center for Supercomputing Applications &G

Industry
High-Performance Computing, Education, and Research

Business Challenges:

« Build a flexible and powerful high-performance cartipg platform that empowers scientists and enggigemany different scientific
disciplines and industries.

« Provide an innovative solution based on a industiaipdard server building block. Open standardsawimmize price-performance based on dollar
investment and provide compatibility for custompplécations.

« Contribute to the future of computing by researghand deploying an innovative system that decresesost and/or extends the range of
computational science and engineering.

« Use a network design that allows for future perfance upgrades with no architecture changes andmairsystem disruption.

« Provide rapid deployment and confidence in theesgsContinue meeting requirements of customers, \itethe NCSA, are contractually
obligated to bring the system up and have it fafperational in a short period of time.

Network Solution
A high-performance InfiniBand server fabric withs€d SFS 7000 and 7008 InfiniBand server switcheg,odnfiniBand host channel adapters,
and Cisco InfiniBand host drivers and scalableitatmanagement.
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Business Value

« Deployed an innovative high-performance supercomguyilatform based on industry standard Dell EM&4Tvers and ultralow-latency
InfiniBand. The resulting system provides higheff@enance than a similar size proprietary systeth@tNCSA, but for significantly less cost.

* The solution is completely based on open standaatsare compatible with the NCSA'’s customers’ ise@chich allows the NCSA to draw
from and contribute to the open source community.

* The NCSA was able to meet its contractual obligetid he supercomputer was deployed, debuggedestaid running customer codes within
two weeks of purchase order issuance.

* The solution is both a functional solution to thustomers’ needs and a showcase for the futurernpating. The NCSA pushed the boundaries
of what was known about InfiniBand clustering wiitls system.

* The design allows for an easy upgrade path to &ser@etwork performance with no redesign and mihdlisauption to the existing
supercomputer.

* The system has been running in production at néalflytilization since its deployment over six ntha ago, with no unscheduled system
downtime.

“NCSA has experienced unprecedented reliability, pe  rformance, and support with the Cisco InfiniBand
solution,” said NCSA Senior Operations Manager Bria ~ n Kucic. “Cisco has proven InfiniBand is ready for

research and commercial HPCC.”

— Brian Kucic, Senior Operations Manager, National Center for Supercomputing Applications

BUSINESS CHALLENGE

The NCSA at the University of lllinois at Urbana-#&hpaign has two decades of experience providinig-béformance computing resources to
scientists, engineers, and the private sectorNlB8A has earned and maintains the reputation ofjben innovative center for new technology,
pushing the bounds of computing, networking, steragta mining, and visualization. The NCSA, alerithh the San Diego Supercomputer Center
and Pittsburgh Supercomputing Center, is one ektienters supported by the National Science Feiondaith the mission statement of research,
discovery, and education. The NCSA'’s three maingipies are:

« Enabling discovery at the leading edge by provididganced cyberresources

« Empowering all scientists and engineers througkecginvironments that allow ready access to thesar@ed computing resources

« Realizing the future of computing by researching daploying innovative systems that decrease theaswl/or extend the range of
computational science and engineering

Scientists and engineers must have computing sgdtesh are accessible, robust, and easy to usk/émee scientific discovery and the state of the
art in engineering. Through close collaboration agheendors, NCSA staff, and the research commuthieyNCSA provides platforms for frontier
science and engineering. One of the organizatioore missions is to expand the affordability anglatslities of scientific computing and
cyberinfrastructure to both research and commecoialputing environments.

PROBLEM AT HAND

The NCSA needed to increase its compute infrastradh a short timeframe because it was under aonwvith a commercial company in the

oil and gas space. This commercial company neexlkdve a powerful platform that would be capableuohing demanding parallel seismic
exploration codes. The time to create solutiongHese applications is very important for this camgs core business. However, the NCSA had
a fixed budget within which to work, so it needeploaverful machine that was designed with cost-éffeand reliable industry-standard parts.
The machine also had to be easy to run and mamagleeaextremely reliable, because the NCSA wasdding extra staff for the new cluster.
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The research being done on this cluster is crit@#he success of the NCSA’s customers’ busiriéss NCSA took this on as a research challenge
to find a solution to its problem.

BUSINESS SOLUTION

Weighing its requirements, the NCSA decided onraukibased industry standard server cluster, wigHatest Intel-based processors available.
Based on its budget and the desire to have a vghygerformance, reliable interconnect, the NCSkaed Cisco InfiniBand as the server cluster
interconnect. The NCSA furthered the advancemestipércomputing by showing the performance thaldcbhe derived from clusters made

of InfiniBand and Intel EM64T processors. Basedlmperformance requirements, the cluster sizetdéfrbdes was selected. (See Figure 3.)

Figure 3. NCSA Server Cluster Model

Core Fabric: 6x SFS 7008

Edge Fabric:
29x SFS 7000

NCSA Tungsten 2
540 Node Supercomputer

Two weeks after the purchase was finalized, theg$ten 2 (T2) supercomputer was born. T2 is a 54l&mafiniBand cluster based on Cisco
InfiniBand switching technology and Dell PowerEddb0 servers, which are equipped with Intel EM648-GHz dual processors. The InfiniBand
fabric design is based on a two-tier Clos-stylevoek with edge switches connecting the hosts amd switches comprising the backbone of the
fabric. This design minimizes latency in the falwithout compromising any bandwidth. The InfiniBainterconnect linking the nodes can transfer
800 gigabits of data per second (Gbps), with leas &2 6-microsecond average delay in the poinbtotgransmission of data. This high-speed data
transfer enables users to run tightly coupled appibns that run at highly optimized performandeigicies.

Impressively, this cluster was able to be broughtaufull service in a very short time, enabling tustomer to start research right away on the
cluster. Working together, Dell and Cisco were dbldeploy and bring up the cluster, debug probjeand hand the cluster over to the customer in
about two weeks. It took another week to debug sappdication interaction issues, but the cluster ien running perfectly ever since. The Cisco
InfiniBand fabric has not had any major problenmesithe cluster was brought up. T2 is still cusentilized at near maximum capacity by
corporate researchers in the oil and gas industry.
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WHY CISCO?

Cisco provided a well-tested solution that combistese-of-the-art InfiniBand clustering technoloéphric management, server adapters, and
upper layer protocols. Cisco also provided extendigsign tools, onsite bringup and tuning capaslitand world-class service and support.
Because of the extensive Cisco experience witmiBénd and high-performance clusters, Cisco was tabhelp the NCSA bring up T2 and
stabilize it quickly, getting the cluster into aoduction environment in a matter of weeks. Cisod @ell were able to deliver a very solid
platform and, with the NCSA, to bring the clustermore quickly than any InfiniBand fabric of a slanisize has previously been deployed.

To date, the cluster has been running at expeaddrmance levels with no unexpected problems thiehCisco SFS InfiniBand fabric.
NEXT STEPS

The NCSA is very happy with the solution and thegfgrenance of the Cisco InfiniBand server fabricT@. In addition to upgrading the
existing T2 InfiniBand fabric, the NCSA is also @stigating InfiniBand fabrics on a much larger sdhlan 540 nodes.

FOR MORE INFORMATION
To find out more about Cisco SFS solutions, Viglip://www.cisco.com/en/US/products/ps6418/indexlht

To find out more about the NCSA, visittp://www.ncsa.uiuc.edu
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