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A vSMP Foundation

T http://www.sdsc.edu/us/resources/
T http://www.sdsc.edu/us/resources/dash/

I vSMP HPCC -Virtual Symmetric Multiprocessing High
Performance Compute Cluster

T http://www.eng.auburn.edu/admin/ens/hpcc/index.htm
|
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@ SDSC User Support: Resourcas: Gordon - Mozilla Firefox o | B =1

& http://www.sdsc.edu/us/resources/gordon/

s = i ‘:‘ = =5 O 4
SDSC U Si rt: Re : Go... X
|10 ser Support: Resources: Go. + 1 2

Ig Contact Us ;% Site Map @ Staff Directory
SDSC |User Support

ADVANCING SCIENCE THROUGH SERVICES

Search SDSC User Support ‘ =

CONSULTING TRAINING ALLOCATIONS USER TOOLS

User News TAPP SAC Visualization Services About User Services

R T S A

SDSC > User Support > Compute & Data Resources > Gordon A ; E V ; M I

Gordon User Guide  0OTdon User Guide: Technical Summary ContactUs
» Gordon Home & Gordon will be a powerful 1024-node & S M P
(Toll-Free)
Technical Summary supercomputer, unique in its extensive use of
| *Logging In flash memory and virtual shared-memory
Viobs "supernodes”. Gordon's architecture will allow it Report a
to reduce solution times of data-intensive 8 security incident

?»Storage

problems. It is scheduled to be installed in mid-2011. Gordon is the

o i

aofovars follow-up to Dash, the first supercomputer to use flash memory. important Links

Quick Comparison:
Technical Summary Storage Resources

® 1024 compute nodes
® 32 supernodes, each with
0 32 compute nodes at 240 gigaflops per node
0 2 1/0 nodes with 4 TB of flash memory per node
© 10 TB of memory (2 TB of DRAM and 8 TB of flash memory)

O Peak performance of 7.7 teraflops

Peak system performance of 245 teraflops

64 TB of DRAM

256 TB of flash memory and 4 PB of disk storage

Did You Get
What You
Wanted?
Yes No

Comments

User Support Home | Compute & Data Resources | Consulting | Training | Allocations | User Tools Contact SDSC | Site Map | Staff Directory
4

SDSC - UC San Diego, MC 0505 | 9500 Gilman Drive | La Jollz, CA 92093-0505 Terms of Use | Privacy

UCSD Tel- (858) 524-5000 | Fax. (858) 534-5152 | info@sdsc.edu
® 2005, The Regents of the University of California




Gor don

A 32 Appro Extreme-X
compute nodes

I Dual processor Intel
Sandy Bridge
A 240 GFLOPS
A 64 GB
A 2 Appro Extreme-X 10
nodes
T Intel SSD drives
A 4 TB ea.
A 560,000 IOPS
A ScaleMP vSMP virtual
shared memory

I 2 TB RAM aggregate
I 8 TB SSD aggregate

vSMP memory
virtualization

https://www.hpcuserforum.com/.../Gordon-HPC-User-Forum.pptx

64 GB
RAM
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A http://www.ll.mit.edu/HPEC/agendas/procl
0/Day2/S3 0915 Snavely presentation.p
piX

A http://storageconference.org/2010/Present
ations/MSST/10.Norman.pdf

A http://nvmw.ucsd.edu/2010/documents/Sn
avely Allan.pdf
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T http://www.rz.rwth-aachen.de/ca/c/ssn/?lang=en

A

A vSMP

T http://www.cluster2010.org/presentations/session%?20
2/Cluster2010 DirkSchmidl.pdf

T http://www.rz.rwth-
aachen.de/global/show document.asp?id=aaaaaaaa
aabwemx

I https://sharepoint.campus.rwth-
aachen.de/units/rz/HPC/public/Lists/Presentations%2
Oand%20Training%20Material/Attachments/170/2011
-03-09 ScalableOpenMP LSS-Workshop DaM.pdf
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http://insidehpc.com/2011/01/06/scal

emp-on-a-roll-with-200-customers-
for-foundation/

vSMP
512

Qur research reguires a shared-memaory programming
model, such as OpenldF and a computer system that can scale to the
highest degree. vEMP Foundation allows us to achieve a high level of
scaling, coupled with the flexibilities and cost advantages of a soffware
platform,” said Dieter an Mey, head of the HPC Team at RWTH Aachen’s
Center for Computing and Communication. “We want to increase the
productivity of our scientists by providing a platform for shared-memory

rogramming for applications which cannot easily be mapped onfo a
standard cluster configuration. Particularly for adaptive and irregular
algorithms, the virtual-SMP approach offers a highly inferesting solution.
One focus of our research will be the analysis of simulation output data
and pre-processing for displaying simulation reswlts in a virtual reality
environment.”
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Virtual Shared Memory Processing
on an Infiniband-Cluster with ScaleMP

» SHEMAT-Suite

» Geothermal Simulation of CO, Storage

» Simulating Groundwater flow, heat transfer and

transport of reactive solutes -
= 52‘033 \ -
» ~10x speed-up with 2nd level of OpenMP .
100 o
90 A ScaleMP-N, bound l:;nhlng(m) et Easting (m)
80 (1x8) _— ‘
~# ScaleMP-N, bound __’_ -
70 (4x2)
60 - ScaleMP-N, bound
o (8x1)
= = ScaleMP, bound
& 40 (1x8)
& “¥- ScaleMP, bound
30 (4x2)
20 < scaleMP, bound E.ON Energy Research Center
10 il?tzochleDl-[l)aRrpertown Cluster (8x1) Inst. of Appl. Geophysics and
0 Geothermal Energy,
ser1 2 3 4 56 7 8 9 10111213 14 15 16 RWTH Aachen University

Number of Nodes

RZ: Dieter an Mey Scalable Shared Memory Programming with OpenMP Folie 19



CART3D

OpenMP

Last Update:
9/5/2010

NASA AMES: SSLV (-MG 3)

1,400

B Columbia: 5GI Altix (anium Montecito @ 1.6GHz, NUMAlink4)
B vSMP Foundation [Xeon X5570 @ 2.93 GHz, |B QDR)

1,200

1,000

800

600

Runtime [sec]

400

200

16 32 64
# Cores

Aggregate. Scale. Simplify. Save.

128

Cart3D is a high-fidelity inviscid
analysis package for conceptual and
preliminary aerodynamic design, and
is in use by over 120 companies and
organizations.

The software version tested is using
OpenMP for parallelization.

vSMP Foundation is 2X-3X faster than
SGI Altix for same core count

System configuration:

— vSMP Foundation 2.1.85: 16 X Dual-
socket servers (Intel Xeon X5570 @ 2.93
GHz, 48 GB RAM)

— S5GI Altix 4700: ltanium 2 @ 1.6GHz

| | Threaded ‘ |

11/4f2010 62
Confidential and Proprietary



A ScaleMPCase Studies

I http://www.scalemp.com/
case-studies

niversity of Florida Selects
caleMPfor Biotechnology
esearch Center

= Reduced capital expen-
ditura outlays dus to the

additional propristary

SMP systems.

T IMP ENT.

= A relizble, high-perfor-

mance, scalabla compute

infrastructure

= Faster application perfor-

e using virtual SMPs
created with ScalshP
 The ahilty 1o develop
and iterate anakysis
parameters and take
the time

Objective:
The Interdiscipiinery Center for Biotechnology
Research at the University of Florids (UF)

needed 2 large shared memory system to continue
10 scale their legacy

ol 35 the propri
etary software packages that it used on  day-to day
basis. The gosl was to find & way to expand s in

frastructure to run compute intensive kloads as

cost-sffectively as the cen

revious open source

viruslization depioyments.

Approach:
ICER initially

dation for SA
technical

well as budget, requiremants.

Customer Background:
rsity of Florida (UF) is a public, land-grant,

&' oldest, largast and
st comprehensive uni
tory of established programs in intemational edu
cation, resaarch and service. The Int pinary

ersity, UF has a kong his

Center for Biotechnology Research (ICBR) at Ul
s 3 world-dh

53 research sUpport center that pro

wides biotech h senvices to the University of

Forida facuity, staff, graduate students and othar
partners throughaut the

&

d nation

A few years ago. ICBR creatad & computational

nfrastructure group that not only had an under
standing of the biotachnology

arch being done

at the school, but also of the instrumentation
and technologies required ppOIt it.
Gardner, an IT expert at the ICBR of UF, and four
1 UF
and abroad in various biotechnology fields such

\aron

ather [T taam memb support
as proteomics, genomics, bicinformatics and
cellomics. In addition to maintaining existing in
frastructure, Gardner

his team o fill

holes in their comgutatio

ructure to

in

mest the neads of ICER as well as other relevant

archers on

mpus. In order to complete

jects thay also refy on their parinerships with
other data center organizations such as the high

mputing (HPC) center - whara
o perform most of its compute in

The UF
ters and a distributed IT backbone, but is cur

mpus has muliple campus data cen

& more centralized

fy Farmalizin

ture. Gardner and his team at tha
elationships with al
nchuding the H

nter and

speciaiized labs and rasearchers.
For local computa
around 100 servers fi
HFC and cluster computing capabilities. ICER
uses the Xen hypervisar in production and uses

Red Hat Enterprise Linux across its systems,
prefering open source op

solutions. In the future, ICBR

tions to propristary

plans 1o explors

EVM and other emerging virtualization and

cloud compuring tachnologis.
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