
Addressing Finite Element Analysis Challenges
Structural engineering and analysis applications employ finite 
element analysis (FEA) to design safe, performant products. 
Engineers use FEA solvers in areas like crash and drop testing, 
building design, and ballistics—fields where simulation fidelity  
and precision are critical because design issues can impact 
product quality and delivery timelines.

Intel’s outstanding architecture, acceleration, memory, storage, 
and ecosystem help manufacturers design better products 
faster and on budget. Intel Xeon Platinum 9200 processors 
deliver leadership performance for Ansys LS-DYNA using equal 
or fewer cores than the competition.1,3 2nd Generation Intel 
Xeon Scalable processors offer a range of core counts to satisfy 
compute-bound applications like LS-DYNA, and with industry-
high clock speeds,2 many workloads see breakaway gains in 
performance. Support for Intel Advanced Vector Extensions 512 
(Intel AVX-512) boosts performance per core, and the popular 
Intel Math Kernel Library (Intel MKL) helps new instructions work 
seamlessly for your developers. Ansys collaborates with Intel 
to ensure their applications achieve optimal performance and 
scalability for Intel architecture.

About LS-DYNA
Ansys LS-DYNA is the most commonly used explicit simulation 
program, capable of simulating the response of materials to 
short periods of severe loading. Its many elements, contact 
formulations, material models, and other controls can be used to 
simulate complex models with control over every problem detail.
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Intel for Manufacturing
Intel’s unmatched portfolio and  
broad ecosystem help users:
• Solve complex problems faster

• Expand design space to gain  
new insights

• Meet deadlines without  
compromising quality

Outstanding Performance
Intel processors enable new levels  
of performance across diverse  
HPC workloads. Xeon Platinum 9200 
processors deliver industry-leading 
memory bandwidth at 12 DDR4 
channels,5 with up to 56 cores per 
socket, and 2nd generation Xeon 
Scalable processors offer industry-high 
frequencies of up to 3.9 GHz base or 
4.5 GHz Turbo, with twice 
the system memory capacity of 
previous generations.

Built-in Acceleration
Only Intel Xeon processors support 
AVX-512 instructions, for 2x the work 
completed per instruction. In one 
study, Ansys LS-DYNA implicit solver 
delivered an 18% speedup based on 
this feature.6

Unmatched Ecosystem
Intel has engaged for decades with 
software providers like Ansys, who 
optimize their applications for Intel 
architecture. As a result, users achieve  
greater ROI from software licenses  
while improving performance and 
scalability—and developers get a  
better out-of-box experience.
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Ansys LS-DYNA’s vast array of capabilities simulates 
extreme deformation problems using its explicit solver. 
This helps engineers tackle simulations involving 
material failure and examine how the failure progresses 
through a part or through a system. Models with a 
large amount of parts or surfaces interacting with each 
other are also easily handled and the interactions and 
load passing between complex behaviors are modeled 
accurately. Using computers with higher numbers of 
CPU cores drives drastically reduced solution times.

LS-DYNA is used by product engineers in a range of 
areas, including automotive, aerospace, metal forming, 
soil structure interaction, compressible fluids and 
shockwaves, electromagnetics, and more.

Optimizing LS-DYNA Performance 
with Intel
LS-DYNA benefits from medium to high core counts 
and high CPU frequency. With the industry’s highest 
available base and Turbo frequencies, 2nd Generation 
Intel Xeon Scalable processors provide LS-DYNA the 
clock speed needed to complete job runs faster. These 
frequencies can be paired with varying core counts—
for example:

• For performance per core, some users choose lower 
core-count CPUs with higher frequencies from the 
Intel Xeon Gold 6200 processor series (starting at 8 
cores/socket), offering the industry’s highest available 
frequencies of up to 3.9 GHz base and 4.5 GHz Turbo.

• When throughput is paramount, some users choose 
higher core-count products from the Intel Xeon Gold 
processor series (up to 26 cores/socket) and the Intel 
Platinum processor series (up to 56 cores/socket), 
offering a range of frequencies starting  
at 2.1 GHz.

While memory bandwidth is generally less of a concern 
for FEA solvers, some applications benefit from more 
memory channels. Intel offers 12 memory channels 
with Intel Xeon Platinum 9200 processors, together 
with the high core counts and acceleration required 
for powering LS-DYNA job runs. Intel Xeon Platinum 
9200 processors are the best choice for LS-DYNA when 
throughput is a top priority. Alternatively, Intel Xeon 
Platinum 8200 processors and Intel Xeon Gold 6200 
processors offer a range of SKUs optimized specifically 
for performance per core. Intel delivers significant 
performance boosts with each new Xeon generation,  
as illustrated in Figure 1.

A highly scalable application, LS-DYNA takes advantage 
of high-node systems as shown in Figure 2. Ansys 
collaborates closely with Intel to help ensure Ansys 
products are optimized to perform at scale on Intel 
architecture. In addition, LS-DYNA is engineered to 
immediately benefit from Intel AVX-512, enabling 
users to rapidly harness the power of this highly 
unique feature.

Image courtesy of ANSYS, Inc.
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Figure 1. LS-DYNA normalized performance running three benchmark tests on systems powered  
by Intel Xeon Scalable processors. Performance increases significantly with each successive generation.7  

*These numbers are a geometric mean (geomean) of the testing results.

Figure 2. LS-DYNA scaling efficiency with 2nd Generation Intel Xeon Scalable processors8 
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Learn More
For more information about Xeon® Scalable 2nd Generation processors for high performance computing, 
visit intel.com/hpc

For details on Intel Software Tools and Libraries, visit  
intel.com/content/www/us/en/software/software-overview.html

For more information about Ansys LS-DYNA visit ansys.com/products/structures/ansys-ls-dyna

Conclusion
Only Intel combines a comprehensive hardware and software portfolio with a mature global ecosystem to  
help manufacturing customers solve complex problems faster and expand design space to gain new insights.  
Leveraging Intel for your Ansys LS-DYNA systems, you can meet deadlines without compromising quality while 
improving software license ROI.

Intel architecture offers a range of capabilities including industry leadership in memory bandwidth, frequencies, 
and flops per cycle, delivering top performance for LS-DYNA users. 2nd generation Xeon Scalable processors  
offer breakthrough performance over previous generations, and with Xeon Platinum you will experience the 
industry’s best performance at fewer cores than the competition.1

Only Xeon processors support AVX-512 instruction for double the flops per cycle compared to traditional AVX2, 
extracting higher performance levels from applications like LS-DYNA that take advantage of the instruction. 
Intel Math Kernel Library, the most widely used in HPC, simplifies development by ensuring new instruction sets 
like AVX-512 work out of the box, without additional development work needed.

Intel has engaged for decades with the global ecosystem of CAE engineers and software providers. Applications 
like LS-DYNA are optimized for Intel architecture—as a result, users see better application performance and 
developers save time and effort on optimization work.

Together, Intel and Ansys help LS-DYNA users reduce project timelines while ensuring high-fidelity modeling,  
delivering improved products faster than ever.
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1   When compared against an AMD EPYC 7742 processor (64 cores), the Intel Xeon Platinum 9242 processor (48 cores) performs 3.819 percent better and the Intel Xeon Platinum 9282 processor 
(56 cores) performs 10.255 percent better. Application/workload build details: AMD EPYC 7742 processor–based configuration: LS-DYNA app version 11. Intel Xeon Platinum 9242 processor–
based configuration: LS-DYNA app version 11. Intel Xeon 9282 processor–based configuration: LS-DYNA app version 9.3. Platform details: AMD EPYC 7742 processor–based configuration 
(tested by Intel as of May 18, 2020): 64 cores; 2S; stepping 0; 2.25 GHz, 225 W; RAM: 256 GB, 16 x 16 GB 3,200 MHz DDR4; BIOS: 2.0b dt 11/15/2019, microcode: 0x8301025; running CentOS 7.8 
kernel 3.10.0-1127.8.2.el7.crt1.x86_64. Intel Xeon 9242 processor–based configuration (tested by Intel as of May 18, 2020): 48 cores; 2S; stepping 7; 2.30 GHz, 350 W; RAM: 384 GB, 24 x 16 GB 
2,933 megatransfers per second (MT/s); BIOS: SE5C620.86B.0D.01.0552.06022019191, 2, microcode: 0x500002c; running CentOS 7.8 kernel 3.10.0-1127.8.2.el7.crt1.x86_64. Intel Xeon 9282 
processor–based configuration (tested by Intel as of September 17, 2020): CLX-AP; RAM: 392 GB, 24 x 16 GB 2,933 DIMMs; BIOS: SE5C620.86B.2X.01.0053, microcode: 0x5000029; running Red 
Hat Enterprise Linux (RHEL) 7.7 kernel 3.10.0-1062.1.1.

2 As of August 25, 2020, no CPU provider offers higher frequencies than Intel, with base frequencies up to 3.9 GHz and turbo frequencies up to 4.5 GHz.
3   When compared against an AMD EPYC 7542 processor (32 cores), the Intel Xeon Platinum 9221 processor (32 cores) performs 10.92 percent better. Application/workload build details: AMD 

EPYC 7542 processor–based configuration: LS-DYNA app version 11. Intel Xeon Platinum 9221 processor–based configuration: LS-DYNA app version 11. Platform details: AMD EPYC 7542 
processor–based configuration (tested by Intel as of May 18, 2020): 32 cores; 2S; stepping 0; 2.9 GHz, 225 W; RAM: 256 GB, 16 x 16 GB 3,200 MHz DDR4; BIOS: 1.1, microcode: 0x8301034; 
running CentOS 7.8 kernel 3.10.0-1127.8.2.el7.crt1.x86_64. Intel Xeon Platinum 9221 processor–based configuration (tested by Intel as of May 18, 2020): 32 cores (16 cores/CPU; 2 CPUs/die); 
2S; stepping B1; 2.3 GHz, 250 W; RAM: 384 GB, 24 x 16 GB, 2,933 MT/s; BIOS: SE5C620.86B.22.01.0091.101520190636, microcode: 0x500002c; running CentOS 7.8 kernel 3.10.0-1127.8.2.el7.
crt1.x86_64.

4 See Figure 1 page 3: 51% improvement for Xeon Scalable 2nd generation 6248 vs Xeon e5 2697v4 (Broadwell). See configuration details in Footnote 7.
5 As of August 25, 2020, Intel offers up to 12 DDR4 memory channels for Xeon as compared to 8 for AMD EPYC.
6 LS-DYNA R9.3_DP implicit Intel MKL/AVX-512 performs at a 9.93x speedup compared to an 8.38x speedup with AVX2, based on Intel testing. Configuration details: Platform: Intel Xeon  

Platinum 8260L processor, 2 CPUs per node, stepping: 4, 24 cores at 2.4 GHz, 192 GB RAM (12 x 16 GB 2,933 MHz DDR4 Hynix HMA82GR7CJR8N-WM), 800 GB Serial ATA (SATA) Intel 
SSDSC2BA80 (SCSI), Panasas (124 TB storage), firmware v6.3.3.a and Intel OPA–based IEEL Lustre, software: BIOS SE5C620.86B.0D.01.0286.011120190816, microcode: 0x4000013, Oracle 
Linux Server release 7.6, kernel 3.10.0-862.14.4.el7.crt1.x86_64, network: Extreme Networks BlackDiamond X8 core, Extreme Networks X670-G2-48T top of rack, 48-port Intel OPA Edge 
Switch 100 Series, 100 Gbps 1-port Intel OPA PCIe x16.

7  Application/workload build details: Intel Xeon processor E5-2697 v4–based configuration: LS-DYNA app version R11. Intel Xeon Gold 6148 processor–based configuration: LS-DYNA app 
version R11. Intel Xeon Gold 6248 processor–based configuration: LS-DYNA app version R11. Intel Xeon Platinum 8268 processor–based configuration: LS-DYNA app version R11. Intel Xeon 
Platinum 9221 processor–based configuration: LS-DYNA app version R11. Platform details: Intel Xeon processor E5-2697 v4–based configuration (tested by Intel as of August 5, 2020): 8S, 72 
cores, 9.2 GHz base, 14.4 GHz max, 145 W; RAM: 128 GB, 8 x 16 GB 2,400 MHz DDR4; BIOS: SE5C610.86B.01.01.0028.121720182203, microcode: 0xb000030; running CentOS 7.8 kernel 3.10.0-
1127.18.2.el7.crt1.x86_64. Intel Xeon Gold 6148 processor–based configuration (tested by Intel as of August 5, 2020): 2S, 20 cores, 2.4 GHz base, 3.7 GHz max, 150 W; RAM: 192 GB, 12 x 16 GB 
2,666 MHz DDR4; BIOS: SE5C620.86B.02.01.0008.031920191559, microcode: 0x200005a; running CentOS 7.8 kernel 3.10.0-1127.18.2.el7.crt1.x86_64. Intel Xeon Gold 6248 processor–based 
configuration (tested by Intel as of August 5, 2020): 2S, 20 cores, 2.5 GHz base, 3.9 GHz max, 150 W; RAM: 192 GB, 12 x 16 GB 2,933 MHz DDR4; BIOS: SE5C620.86B.02.01.0012.070720200218, 
microcode: 0x4002f01; running CentOS 7.8 kernel 3.10.0-1127.18.2.el7.crt1.x86_64. Intel Xeon Platinum 8268 processor–based configuration (tested by Intel as of August 5, 2020): 2S, 24 cores, 
2.9 GHz base, 3.9 GHz max, 205 W; RAM: 192 GB, 12 x 16 GB 2,933 MHz DDR4; BIOS: SE5C620.86B.02.01.0012.070720200218, microcode: 0x5002f01; running CentOS 7.8 kernel 3.10.0-
1127.18.2.el7.crt1.x86_64. Intel Xeon Platinum 9221 processor–based configuration (tested by Intel as of August 5, 2020): 2S, 32 cores, 2.3 GHz base, 3.7 GHz max, 250 W; RAM: 384 GB, 24 x 16 
GB 2,933MT/s; BIOS: SE5C620.86B.22.01.0091.101520190636, microcode: 0x500002c; running CentOS 7.8 kernel 3.10.0-1127.18.2.el7.crt1.x86_64.

8  Based on Intel testing as of January 29, 2020. Application/workload build details: Intel Xeon Gold 6226R processor: LS-DYNA app version 9.3. Platform details: 16 cores; 2S; stepping 7 B1; 2.9 
GHz, 150 W; RAM: 192 GB, 12 x 16 GB 2,933 MHz DDR4; BIOS: SE5C620.86B.02.01.0008.031920191559, microcode: 0x500002c; running CentOS 7.7 kernel 3.10.0-1062.4.3.el7.crt1.x86_64.
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.

Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may 
cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product 
when combined with other products. For more complete information visit www.intel.com/benchmarks.

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See backup for configuration details. No product or component 
can be absolutely secure. Your costs and results may vary.

Intel technologies may require enabled hardware, software or service activation.

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, 
SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured 
by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for 
Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this notice. 

Intel Advanced Vector Extensions (Intel AVX) provides higher throughput to certain processor operations. Due to varying processor power characteristics, utilizing AVX instructions may cause 
a) some parts to operate at less than the rated frequency and b) some parts with Intel Turbo Boost Technology 2.0 to not achieve any or maximum turbo frequencies. Performance varies 
depending on hardware, software, and system configuration and you can learn more at http://www.intel.com/go/turbo.
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