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r ANSYS

Market Leader Across Individual Physics with Industry-Leading Platform

~ © &

Semiconductor Mission-critical
Power Embedded Software

Structures Fluids Electromagnetics
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r ANSYS Coverage Example

ANSYS pervasively addresses all aspects of vehicle simulation

HMIs & Infotainment Systems @ Radar & V2X Communication
Engine & Powertrain Electric Machines

Body & Chassis @ Battery & Power Systems
Aerodynamics & Thermal ADAS & Autonomous
Management Systems

Brakes & Steering Systems

\./ Driving Systems

Electronics & Power Electronics
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r What are we talking about

SIMULATION IN THE CLOUD

COMPANY
VALUE

Simulation
Software
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r Challenges with Simulation in the Cloud

Data Security Virtualization

BOTTLENECK RATHER THAN AN ENABLER




Simulation Software

* Plug in however many cores and hit Go....we wish

e At ANSYS Inc.

“An ongoing effort designed to remove computing limitations from
engineers who use computer aided engineering in all phases of design,
analysis, and testing.”

It is a hardware and software initiative

Cermpeilsfliiay eeress Scalability across Physics Efficiency across Cores
Platforms
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Hardware for Simulation

« Bare Metal vs Virtualization

* Different hardware configuration needs

Structures GPU

Electromagnetics CPU Frequency & RAM

Fluid Dynamics # of CPU Cores & RAM

« Even storage configuration can be critical
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r Combining Simulation Software with HPC

~33 million Element CFD Turbulent

Less Time to Solve 1 Iteratio

More Iterations

More Virtual Tests

n

~1 million Element FEA Structural
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El dTi
Cores aFI’_Ise me S§ : : Estimated Models Per 8 [Hours]
[Hours] Quicker Design Turnaround

16 26.8 5
32 13.0 .

64 6.8 3.9 4 9,710 3
96 43 6.2 8 5233 6
128 3.3 8.2 16 4,009 7




r What we need

Breadth and Depth of
Simulation Capabilities

Flexible Hardware
Configurations

=) NIMBIX

Pre-configured

Easy to Access, Easy to Use
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NIMBIX Hardware
Benefits

« Various hardware configurations
for variety of simulation needs

e More RAM
e More CPU Cores
* Multiple GPUs

« Covers the variety of simulations
you need to run without sacrificing
efficiency and effectiveness
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ANSYS® Platform R19

ANSYS Workbench P

unch iNteractive Workben

GENERAL

Machine

Machine type

Cores

Parameters

ANSYS Version

latform

16 core, 128GB RAM (GPU for interactive GUIs) (nc3) v
16 core, 128GB RAM (GPU for interactive GUIs) (nc3) -

16 core, 512GB RAM (GPU for interactive GUIs) (nch)
20 core Intel Skylake , 192GB RAM(accelerated OpenGL on master) (nc8)
8 core, 64GB RAM (CPU only) (n2)

16 core, 128GB RAM (CPU Only) (n3)

16 core, 256GB RAM (CPU Only) (n4)

16 core, 512GB RAM (CPU only) (n5)

20 core Intel Skylake, 192GB RAM(CPU only) (n9)

2 core, 16GB RAM (CPU only) (n0)

4 core, 32GB RAM (CPU Only) (n1)

2 core, 128GB RAM (CPU only) (n32)

4 core, 128GB RAM (CPU Only) (n34)

8 core, 512GB RAM (CPU only) (n58)

20 core Intel Skylake, 192GB RAM(CPU only) (n8_padt)
16 core, 128GB RAM, NVIDIA M2090 GPU (ng2)

SUBMIT

4 core, 32GB RAM, NVIDIA K40 GPU (ng4)

4 core, 32GB RAM, NVIDIA K80 GPU (ng5)

4 core, 32GB RAM, NVIDIA M40 GPU (ng7)

16 core, 128GB RAM, dual NVIDIA M2090 GPU (ngdZ2)

16 core, 128GB RAM, dual NVIDIA K40 GPU (ngd4) -




r ANSYS on NIMBIX

e
Ansys
SYS ANSYS ANSYS® ANSYS luent
Samis: 4D | |Smmere @D | S @D | | @
ANSYS® Fiuent NSYSB Fi NSYSB Fi "
W || W | @ W @
ANSYS, Inc.
SYS P ANSYS ANSYS 2 ANSYS
e 0% 0 - 03 &
ANSYS, Inc. ANSYS, Inc.
ANSYS ANSYS ANSYS
penes @ | e @ e O fweees &
.
& Advanced Properties 2O

[* Distiibute Solution (if possible]
Max number of utiized cores: |32_
Use GPU acceleration (if possible) m
Nurmber of ullized GPU devioes: [1
™ Manualy specity Mechanical APDL solver memory setlings
Workspace: [ MB

Database: | MB

Additional C d Line Arguments:
|-rnar:hines JARVICENAE-0A0A1833:16:JARVIC
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Entire ANSYS Platform

ANSYS is Preconfigured

Available through any Platform

RIS ERNG

User can focus on Simulation

No Company Maintenance

Value of Efficient Hardware Use




Demo
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r Conclusion

« Simulation in the Cloud is much more practical today
* The right platform with the right tools
 Data security will always be a concern
* Bounded by infrastructure

We Make Innovation Work
www.padtinc.com




New tools, New methods can work out better
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