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o Numerical Operations : typically equations solvers and other modeling c alculations
= Communication Operations:  partition boundary information “passed” between cores

= Read and Write Operations: data file i/o before/during/after computations
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Source: HPC Software @ Intel by Dr. Paresh Pattani, SC07,1 2 Nov 07, Reno NV




Joint Investments in Parallel I/0O for STAR-CD and S TAR-CCM+

STAR-CD "4 G

o Parallel writes in v3.26, serial file merge atjob ~ completion

o Parallel writes in v4.06 without any file merge ope  rations

o Applications with most benefit: Large (> 30M) cells steady;
any URANS; LES; moving mesh (combustion); VOF (free
surface); multi-phase; and weakly-coupled FSI (e.g. Abaqus)

STAR-CCM+

o Good performance with efficient serial I/O schemet  oday

o Stated plans for parallel I/O, 2009 roadmap under r  eview

o Applications with most benefit: Large (> 30M) cells steady; I" # ( ). *
any large-scale aerodynamics, aeroacoustics; CFD mo  del
parameterization with multiple-jobs making 1/0 reque  sts to l l l l l l l l

a shared file system % &
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Number of cells 19,921,786 . #
Solver CGS, Steady
: 500 total iterations -data
Iterations .
save after every 10 iters
Each solution output (50 total) ~1,500 MB ENDEAVOR, 2048 cores

Intel “ENDEAVOR” Xeon © !

Nodes: 256 x 2 Sockets x 4 Cores = Total Cores: 2048

Location: DuPont, WA

CPU: Harpertown Xeon QC 2.8 GHz / 12MB L2 cache

FSB: 1600 MHz, IB Interconnect DDR

File Systems -- Panasas,: 7 shelves, 35 TB storage;
NFS: Dell 2850 File Server, 6 x 146 GB SCSI drives, RAID 5

FS Connectivity: Gig Ethernet, 4 bonded links per shelf, 2.8 GB /
sec peak, 2.5 GB./ sec measured

Panasas: 7 Shelves, 35 TB
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STAR-CD v4.06: Comparison of PanFS vs. NFS on Intel Cluster
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Number of cells 16,930,109
Solver CGS, Single Precision

300 total iterations -data

Iterations save after every 100 iters

Total solution output ~48 GB

Intel “ENDEAVOR” Xeon © !

Nodes: 256 x 2 Sockets x 4 Cores = Total Cores: 2048

Location: DuPont, WA

CPU: Harpertown Xeon QC 2.8 GHz / 12MB L2 cache

FSB: 1600 MHz, IB Interconnect DDR

File System: Panasas, 7 shelves, 35 TB storage

FS Connectivity: Gig Ethernet, 4 bonded links per shelf, 2.8 GB /
sec peak, 2.5 GB./ sec measured

Turbomachinery Company
US-based developer of
gas turbines (stationary)

.

ENDEAVOR
2048 cores

Panasas Storage:
7 Shelves, 35 TB




STAR-CD v4.06: Comparison of PanFS vs. NFS on Intel Clusters @m_mm

20...
2....
X -0...
/3
—_ <
%)
0...

47 -28 204

1&,



18 )

STAR-CD v4.06: Comparison of PanFS vs. NFS on Intel Clusters

20...

47

.

%

1#

1

1&,

-28

341 # +41

LN o
AN

/3

204



e NFS and Serial I/0O Limitations

e Certain STAR-CD production cases can waste a substantial percentage
of a computational profile in 1/O operations vs. valued FP operations

e The use of frequent checkpoints for very large steady-state cases, and/or
large unsteady simulations (multiple writes) is impractical with serial 1/0

e STAR-CD v4 and Panasas Solution

e The Panasas parallel file system and storage, combined with parallel I/O
of STAR-CD scales I/0O and therefore the overall STAR-CD simulation

e Use of Panasas file system for 20M cell case at 128-way provides a 75%
increase in STAR-CD utilization for the same software license $'s spent

e Such capability enables STAR-CD users to develop more advanced CFD
models (more transient vs. steady, LES, etc.) with confidence in scalability
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CD-adapco

Engineering Services, Plymouth Ml

o CAE Software
s CFD - STAR-CD, STAR-CCM+; CSM — Abaqus

a HPC Solution Linux x86_64, 256 cores
m Linux cluster (~256 cores); PanFS 30TB file system

@ Business Value it |
" File reads and merge operations 2x faster than NAS 1111
s Throughput of mult-job access to the shared file sy stem
s Parallel I/0O in STAR-CD 3.26 and 4.06 can leverage the

PanFS parallel file system today \
1 STAR-CD v4.06 with parallel I/O released May 08
1 STAR-CCM+ has plans for parallel /O  sim file writes

Panasas: 2 Shelves, 20 TB



Panasas and CD-adapco Press Release — 10 Mar 2008

"We are delighted with our Panasas collaboration as it delivers immediate improvements
in simulation scalability and workflow efficiency for our customers," said Steve MacDonald,
president and co-founder of CD-adapco. "The performance advantages of a Panasas and
CD-adapco solution validate our shared commitment to addressing the most demanding
CAE simulation requirements. This solution has helped us meet the expanding CAE

objectives of our customers."
Source: www.panasas.com



Panasas Article Featured in Latest Edition of CD-ad  apco’s Dynamics

Source:
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