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1997 1998 1999 2000 2001 2002 2003

N=1 Site Toyota Toyota \olvo Ford PSA EDS/GM EDS/Opel
N=1 System NEC SX-4 NECSX-4 IBMSP3 Sun 10K IBMSP3 IBMp690 IBMp690
Rank for #1 Auto 83 164 147 141 139 87 182
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Use Top500 methodology to understand the structure and dynamic of the HPC
market in Automotive and detect technology trends

Track down only server installations for CAE in the top 20 automotive OEM's
Metric is performance in Ggaflops

Uniits (Mill.)
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Automotive Manufacturers ranked by production in 2002

B GMGoup O Ford Group O Toyota Group 0 WV Goup O DaimlerChrysler
OPSA O Hyundai Motor @ Honda O Nissan O Renault SA

O Fat B Mitsubishi Motors O Suzuki = BMW O AutoVAZ

O Mazda O FHI O Isuzu Motors B Daewoo Motor O Proton
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ol Growth rate for Top20Auto and
Top500 higher than Moore’s law
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Ex: Cluster of 1A32 ( 1-2p per node)

CLUSTER
34%

SMP

33%

Ex: Altix 3000, 1BM p690,

HP Superdome, NEC SX-6,
Origin3000

Ex IBMSP3 ME’P
Fuiitsu VPPso00 6% CONSTELLATION

27% _
Ex: Cluster of SMP nodes like

Altix 3000, 1BV P690/P655, CPQ E45,
Note HP Superdome, NEC SX-6, Origin3000

CONSTELLATION - cluster of SMP nodes
CLUSTER - cluster of 1A32 (1 or 2p)
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100%

-CLUSTER dominant -
architecture in US and EU -
(IA32 cluster) ;
70% -
- SMP strong in Japan 50% |

50%

-CONSTELLATION is more
often used in US and Europe 4%

30% 1

-MPP well represented in
Japan due to Fujitsu VPP,
but not used in US 10% |
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2003 2003 Statistics
o - 531 systems
= - 19,950 processors
120 - 2.2 GHops per Processors

- 38 Processors/System, but
differences between Geos

US -30p
EU -34p
ASIA - 30p
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60,
4_0,
20

8
0 | ]

16-32 32-64 64-128 128-256 256-512
System size (processors) 4CLU

3 CONS

Continuous shift towards systems with higher number of procs ( >32p) 1 SMP
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System size (processors)

US: high granularity, 67% of the systems have more than 64p

Europe: medium granularity, 44% of systems with 16p-64p

Japan: low granularity, 71% of the systems have less than 32p
Preference for capacity configurations to do more optimization, model
validation and design variants for better price/performance




-I1A32 becomes the leading
processor architecture with 3094,
followed by Power 25%, PA 11%,
|1A64 % 9% and MIPS 9%

-|A64 enters the TOP20Auto list
with 9% (after 9 month),
platform#3in US

-\Vector architecture represents
6.5 % and continues to lose
market shares, but sill strong
in Japan with 17%
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Shares of Vector Architecture in Automotive
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Linux is the OS#1 followed by AIX
-Linux #1 in US and Europe
- AIX#1 in Japan

Linux runs on I1A64, 1A32 and Alpha

Solaris UNICOS COthers

Truet4d
4 4%

HPUX
17,1%

Linux
33,9%

24.4%



Linux and IRIX are the OS#1
with equal shares, followed by
AlX and HPUX

OS#1 in Europe is Linux, in US
IRIX and in Japan AIX

Linux runs on 1A64, 1A32 and Alpha

UNICOS
Solaris  2,3%

27,0%

Others
1,2%

AIX
17,9%

Linux
27,0%
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Mfg Processes others

NVH
12,3%

CFD- Computational Huid Dynamics
NHV -  Noise, Vibration, Harshness
MFG Processes - Stamping, Casting, Forging

% & §




- Crash takes constantly the 100%;
same shares across (Geos. 0%

80%
-European and Asian 0%
companies do more CFD 60%
than US 50%1
40%
-US companies use more 6,

compute resources for NVH |

10%-

0%

EUROPE US ASIA

I Crash B NVH O Structural [ CFD [ Mg Processes @ Cthers
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Share of Applications Segment per Processor
Architecture

MIPS

Power PA Alpha Sparc IA32 IAG4 Vector

B CRASH BNVH O STRUCTURAL O CFD OMfg Processes B Others ‘

The chart indicates that RISC
processors (MPS, Power and
PA) have a more balanced
architecture and are used to
run a variate workload

|IA32 is mostly used for Crash
and CFD, where CPU speed is
required.

|A64 penetrates in CFD, NVH
and Structural market
segments.

Vector mostly for Crash
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GHops per Model

More compute power per model means more Engineering used as differentiation
for car brands inthe premium class (A,B,C,D)
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Good correlation between Revenue/Employee (TUSD)

Rev/Empl. and Gflops/Model 20 240 20 X0 A0 M0 40 5D

for US and European
companies. Japanese w01
companies are a kind of [
exception as profitability 80 1 ®
comes primarily from efficient
manufacturing processes.
Nissan plant is rated number
#1 in the productivity index list _
(Automotive News, Dec 16, o0 1
2002) [

GFlops/Model

240 +

280

Hnancial Performance

<

Amount of Simulation in Engineering



Installed power in Top20Auto doubled each 12 months (faster than
Moore’s law) and reached 44 THops in 2003

|IA32 becomes the leading microprocessor architecture in 2003 with 30%
In the first 9 months of 2003 1A64 won already 9% market shares
Vector vendors continue to decrease market shares

Crash Simulation the application segment #1, followed by CFD,
10 CAE Applications drive 89% of the installed compute power

Compute and Dataset Growth lead to server consolidation, SMP and
Constellations and make together 60%



