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https://www.resolvedanalytics.com/theflux/comparing-cfd-software
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Simcenter STAR-CCM+ as the Leader in CFD Market

Computational Fluid CFD Software
Dynamics (CFD) Software o

User Survey ANSYS
OpenFOAM

SURVEY RESPONDENT INFO Other More than half reported using

AVL ) more than 1 CFD software
Respondents verified with company email addresses («Dn‘r'c']'gfnt Science

Dassault Systemes
Autodesk
lndus(rics _ COMSOL
j Simscale
companies dominate the
market share for those with
® Automotive Electronics " CFD budgets over $150k
® Engineering Services Marine

Consumer Products Medical &

Energy Pharmaceuticals o
Aerospace Water &
Industrial Machinery Wastewater .

| N |
Process Industries SI E M EN S s mm OpenFOAM

B H W TheOpenFOAM Foundation
o g e Sl —

CFD Strength Strength Strength

31% Parallelization Coupling to Users on a budget

Sar 10 solids solvers
5-10 years >10 years r market share 2 Users
48% where >256 R concentrated

~ Processors a0 in Europe

Experience

TREY Y7 &YSIHA

https://www.resolvedanalytics.com/theflux/comparing-cfd-software
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Power Token
¥HIA7ASAEUR
RB{EFERIC (X TokenZ
JOB/AiF|a7IZEIY IR 5
10Token T F YRR FniE
A RE

Types of usage

Exploration and optimization Regular and interactive Infrequent, burst and cloud

O
O
O

Power tokens Power session Power-on-demand

* Flexibility for design exploration * Scalability for throughput « Agility for changing demands
* Use for sessions or parallel cores * One session, unlimited cores * Metered usage, unlimited cores

STAR-CCM+ revolutionized the simulation industry with flexible licensing schemes to address
different customer needs.
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Power On Demand (POD) - i T 3 7 1 EH| R
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LBy, BEOGHEANSAEE L. 1—Y— ik Mmumnmnmnng
Siemenshb 7 A > XADAZEEANL TEH 10 20 80 160 320 640

40

CORES
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Simcenter STAR-CCM+ Cloud Ready
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Amazon Web Services
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Simcenter STAR-CCM+ DEFTHA K

aws ContactSales Support~  MyAccount~ | ICOSRS BRAWS Aesountl|

S—
redinvent  Products  Solutions Pricing Documentation Learn  Partner Network AWS Marketplace  Customer Enablem > Q

Blog Home Category ~ Edition ~ Follow =
Steps

AWS Compute Blog Setting up the HPC infrastructure stack

Running Simcenter STAR-CCM+ on AWS with AWS
Resources ‘

ParallelCluster, Elastic Fabric Adapter and Amazon FSx practices that you should consider setting up a cluster on AWS include: Mow that the H
AP STAR-CCM+ applica n the prio eps, you uploaded a Simecenter STAR-CCM+ application and

Before you can run Simcenter STAR-CCM+, you need to build an HPC cluster f
AWS ParallelCluster is set up, it's time to install the Simcenter

for Lustre _ i
_ . - L B! = Turn off Hyper-Threading (HT): AW nstances have HT turned on by default. ) ~ _
a case file to S3 bucket and used that 53 bucket as a source for the Amazon FSx for Lustre

e Use EFA and a cluster placement group for your compute fleet to minimize - ) .
storage. As soon as the cluster created, the installation file and the case file will be available in
between nodes.
» Select the right instance type for your compute fleet. Here, | use C5n.18
ts high-performance CPU, high-bandwidth bandwidth networking, and the E
terface capabilities centos@ip-172-31-8-7@
A centos@ip-172-31-0-78

Introduction
With HPC best practices in mind, you can set up your AWS ParallelCluster -
L _leds .8 I  STAR-CCM+14.86.813_

AWS recently intros a es that boost the performance ar r4
Computatiol mics (CFD] rkloads on AWS. These services Set up AWS ParallelCluster:
1 st tor (EFA) WS P (Cluster 2.5.1 Follow P

through these thre Additio y, L outli exar f using AWS P; C ef 10 5 O Twitt or turn on AWS Cloud2 b r ng AWS Para v 1 recommend

wittes
up an HPC system with EFA and Amazon FSx Lustre to run a CFD workload. The CFD application 6 1sing oudd because of its simplicity ud9. To install

aceboo using # L ecause of its s city 9. stall X )
that you wi up during this blog post is nter 5 + - the B Linkedir the AWS CLI follow the steps shown her you can see, Amazon FSx for d loaded the case file from the 53 bucket to
predominant CFD application fram Siemens. teh fy that AWS Cloudd or AWS CLI you can start L STAR-CCM+ software using the follow

© d y that AWS Cloud9 or AWS < !

. . . D Em S 1. Create 53 bucket
Service and solution overview c e
all Simcenter STAR-CCM+: install Simcenter STAR-CCM+ on

Services b ‘benchmark-starcem em that you con red in a previous step.
—
P SN cket: be ark-star
This blog primarily uses thre vices - Amazon FSx for Lustre, EFA, and AWS ParallelCluster e CEIE IR EE METE I =GRS

Let  into each of th vices before reviewing the solution ~ — \‘
= o |
—J .
S sud STAR-CCM+15.82.883_081_linux-x86_64-2.12 gnu7.l.

, F—
Amazan Fsx for Lustre *Note: As ar o3 bucket benchmark-starcem, however you should create an S e i S
New Launches From . p | - N i CCM+15.82.0883_91_linux-x86_64-2.12_gnu7.1
In December 2018, AWS released Amazen FSx for Lustre. This is a fully managed, high retlmvent bucket with a different name of your choice because the 53 bucket name must be globally unique. AR-CCM+15.82.0083_01_linux-x86_64-2.12_gnu7.l.
Discover the | et's p \R-CCM+ installation file and a case file, then upload them to the 53 bucket ¢t Installation Location /Fsx/5iem
mazon 53 or on-premises sea s features fron X
or example, you u ile system that provide ate Visit the News Blog that we just cre
55 to your data. Additionally [ a ¥ s of up to hunds |oad Latest i ) R Lage fre he S ) ) LI Il look
es per second of throughput, and millions of I0PS. This speed and low-latency unleashes vioadlatest Simeente . package fram the Slemens portal. Tt will oo After following all the standard insta
comethin \ thic- €TA 19 003 @6 BA.7 17 a7 A i
ation at an unparalleled pace. This blog post uses the latest version of Amazon FSx for something Like this: STAR 02.003_01_linux-x86_64-2.12_gnu7.1.zip should be installed at the following L
added a new API for mov ata in and out of Amazor Download the Le Mans case file. The Le Mans case is 104 Million cells, which even tod:
ncludes POSIX support, which allows files to mount with the same user id. Additionally, the latest considered large for a CFD case. The file will look something like this: LeMans_104M
version incl s a new backup ire that allows you to back up your files to an 53 bucket. |
go inta more detail of how to take advantage of this at the end of the + software and LeMans case file, upload them to the 53 bucket « Test the installation
created above
Elastic Fabric Adapter
[centos@ip-172-31-8-185 fsx]$ / 3
p STAR-CCHM+15.92.883_@1_linux-x86_84-2.12_gnu? {fbenchmark-stz Simcenter STAR-COM 1 Build 15.82.@e3 (linux-x86_s4-2.12/gnu7.1

/benchmark-starccm/

iemens/15.22.883/STAR-CCM+15.82.0883/star/b

https://aws.amazon.com/blogs/compute/running-simcenter-star-ccm-on-aws/ When the above code shows up, you correctly instal M+, 50 now you can run

SIEMENS
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AWS EIZCHE T BN EREFmMZE HETESH

AWSETHORS—IVT vy 7T

Simcenter STAR-CCM+ & AWS

- AWS T Parallel Cluster & Autoscaling THEIZIH LT 8 2 %
CPU O 7 ¥ =&

« AWSTODA YRR X(F, BREICEICF 12— ZFER] 8

« POD 74 XEFAL T, (B3R M TKRBERIFETE
=T

« Virtual HPC%#5-10 CHEE L. BIEEICY a3 7 % FtA

s BHFON—KFRJTERT—LTyFICLY, SHEREE
YN

AT IR & =R

Intel Xeon Intel Xeon Platinum
E5-2698 v3 @ 2.30GHz 8124M @ 3.00GHz

CPU OV 144 720

N—RKT7 T

SRR (9) 10 10
FEATEER (99) A76 75
EEHEE (9) 486 85
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On-premise HPC 144 Cores AWS 144 Cores AWS 720 Cores AWS 1440 Cores AWS 2880 Cores
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SAtE v RaXMEERE
e 12837 CH Y7L IAHPCAHERLTCIBEINSE> I | e e
STEHE O X Vi
L—< 3> nfTlt T8 ~ AR
AWSIZ#AT L. 1,440 O 712300
STE R % 90% HIJ
a2l —YavoaXb%E 65% Y

HEOQR b 777K ETCLYEZ <D CPU AT EET
*v 7L IR JTHLEIAXRME

c 1RO T H7Y 0.02 KL - 4 £ T 95% 0 INFr

Moz 7o ° 65% BlR

b g =T ERFE #90% HI B

- 1B T7H7-4) 0.03K /L -2020FE28 D
AWS K [EEER (c5n.18xlarge) TN IR &ML
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TLG AerospaceDEAEH|

awg BEVADE HR—h~ BEAE~ FHIUR~

E2m YUi—=>3> BE PFaIADE FESN JI-hF—RYED—T AWS Marketplace HRAIN—E AT bh HIFHULKES Q

I'LG AEROSPACH

2

TLG Aerospace MDEAE{H

RZRMELT
. fz2h

b e

WS EIICCFD >=1b—>3>
1 BEI&IZDDIA B 75% HIFTEEXU
2o COXSICUTHIRTEEDZHEE
[SE7TUT, HHOmRHhZEEHIEN
TETWVWET

=N i ~ o Amazon EC2 ZRY b Y RF > R %l

Andrew McComas K
TLG Aerospace T U ONR—Tv —

https://aws.amazon.com/jp/solutions/case-studies/tig-aerospace/
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AWS_E TSimcenter STAR-CCM+%ZfEFA L T, FREED 7= DfE
M7 7% 1T
- AR BEMbINAET—27 7 H—
- 2 ; Power on Demand 7 A t > X
o ZRER ; BRITARIRICIC U 7R HPCIRIE
> FERERTENT — X RN— X ENRRICHE
> ZRRIMEBRE NNE— 2 TOR RN ZEN
> ZHRENT7 7 v XDFH

«  AWS & Simcenter STAR-CCM+D#E R (2 & V)
FAAZAGR ET, —EOFBREHGZHRIT DN TET

¢ %J/}jé ﬂf:ﬁuuﬁzz k:
o AERFHOBIR. BEEGFETORRRRG L
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External Aero : 104M

AWS -cbn.18xlarge

AWS - z1d.12xlarge

0Ss

CentOS Linux release 7.8.2003
(Core)

CentOS Linux release 7.8.2003
(Core)

0OS Kernel

3.10.0-1127.19.1.el7.x86_64

3.10.0-1127.19.1.el7.x86_64

CPU

Intel(R) Xeon(R) Platinum
8124M CPU @ 3.00GHz

Intel(R) Xeon(R) Platinum 8151
CPU @ 3.40GHz

Clock Speed

2999

3399

Cache

25344

25344

RAM(GB)

193

391

Number of Sockets

2

2

Number of Cores per
Socket

18

12
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