
Faster Results through 
Asynchronous Computing

MSC Software and Intel worked 
together to optimize the MSC 
Nastran sparse direct solver for Intel 
Xeon Phi coprocessors. When large 
matrices are split into submatrices for 
processing, the solver offloads the 
largest submatrices to the coprocessor. 
Performance is maximized through 
asynchronous compute capabilities, 
which allow matrix computations on the 
coprocessor to start almost instantly 
once the data offload begins.  

This strategy has demonstrated 
performance gains of up to 2x across 
a range of solution sequences for 
MSC Nastran 2016 Alpha2, including 
structural statics and modal 
decomposition, which account for 
a large percentage of customer 
workloads. Intel Xeon Phi coprocessors 
are especially well suited for large 
models that consist primarily of three-
dimensional elements and have tightly-
coupled multiphysics, such as noise, 
vibration, and harshness (NHV) studies. 

Doubling performance for your most complex MSC Nastran simulations can deliver a range of high-value options for your 
engineering and design teams. You may be able to obtain results hours or even days sooner to shorten your design cycles.  
Or you may choose to test more design options to accelerate innovation, or explore a wider range of coupled variables to  
gain a deeper understanding of real-world product behavior. 

Intel Xeon Phi coprocessors offer a simple, cost-effective option for potentially doubling the performance of large and 
complex simulations running on MSC Nastran. Each coprocessor provides up to 61 cores and 244 threads, delivers up to  
1.2 teraflops of double-precision peak performance,1 and can be added easily to existing clusters and workstations. With  
the 2016 Alpha release, MSC Nastran will be able to take full advantage of this processing power.
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Up to 2X the Performance for MSC Nastran using Intel Xeon Phi Coprocessors
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Adding an Intel® Xeon Phi™ coprocessor to a two-socket server based on the Intel® Xeon® 
processor E5 v2 family can provide up to 2x the performance for an MSC Nastran* static 
analysis versus the same server without the coprocessor.2

Even Higher Gains to Come

Next-generation Intel Xeon Phi 
coprocessors (code-named Knights 
Landing) will deliver additional 
performance gains. Scheduled for 
release in 2016, they are expected 
to provide up to three times the 
performance of the current generation 
of Intel Xeon Phi coprocessors.3 In 
addition to more cores, they will include 

integrated high-bandwidth memory 
and an integrated high-speed fabric 
that will help to eliminate memory 
and I/O bottlenecks to unleash the full 
power of highly parallel processing. 

To reap the greatest benefits from 
this upcoming hardware, consider 
integrating MSC Nastran 2016 Alpha 
and Intel Xeon Phi coprocessors into 

solution brief

Slash Your MSC Nastran* Simulation 
Runtimes by Up to 50 Percent
With MSC Nastran* 2016 Alpha and Intel® Xeon Phi™ coprocessors, you may be 
able to complete your most complex simulations hours—or even days—sooner.



Modal analysis of an auto body (performed using MSC Nastran*).

your processes today. Bringing your teams up to speed with 
next-generation technology now can give your company a 
competitive advantage in the future. 

Higher Performance across All Workloads

MSC Software and Intel also worked together to optimize 
MSC Nastran for the latest Intel Xeon processor E5 v3 
platform by integrating the Intel® Math Kernel Library into 
the solver. Configured with the Intel® Solid-State Drive Data 
Center Family, this platform has been shown to provide up 
to 4.23 times the performance of a previous-generation 
hardware and software platform.4 Adding Intel Xeon Phi 
coprocessors can deliver additional performance gains. 

Get StaRted todaY
Contact your MSC Software representative to learn more, to help you test your workloads, and to plan a smooth upgrade  
when MSC Nastran 2016 goes into production (planned for October 2015). You will be able to realize major performance 

benefits quickly, while paving the way for even greater gains to come.

LeaRN MoRe
MSC Nastran: www.mscsoftware.com/product/msc-nastran

Intel Xeon Phi product family: www.intel.com/content/www/us/en/processors/xeon/xeon-phi-detail.html

Intel Xeon processor E5 v3 family: www.intel.com/content/www/us/en/processors/xeon/xeon-processor-e5-family.html

Slash Your MSC Nastran* Simulation Runtimes by Up to 50 Percent

 1 The claim of up to 1.2 teraflops of performance per coprocessor is based on calculated theoretical peak double precision performance capability for a single coprocessor  
(16 DP flops/clock/core × 61 cores × 1.238Hz = 1.208 teraflop/s).  

 2 Testing conducted by MSC Software on MSC Nastran* 2016 Alpha release, SOL 101. Baseline configuration: Intel® Xeon® processor E5-2679 v2 (2.6 GHz, 12 cores, 30 MB cache), 128 GB (8 x 16) DDR3 memory @ 
1.6 GHz, 4 TB HDD (SATA @ 6 GB/s 5900 RPM), Intel® Math Kernel Library (Intel® MKL) 11.2.3, Intel® Manycore Platform Software Stack (Intel® MPSS) 3.5. Test configuration: Identical to baseline configuration with 
the addition of one Intel® Xeon Phi™ coprocessor 7120A. 

 3 Next-generation Intel® Xeon Phi™ coprocessors (code-named Knights Landing) are expected to deliver more than 3 teraflops of double-precision performance based on internal and preliminary Intel projections 
of theoretical double-precision performance measured by Linpack* and on current expectations of Knights Landing’s cores, clock frequency, and floating point operations per cycle. They are also expected to 
deliver three times the single-threaded performance of the current generation, based on projected peak theoretical single-thread performance relative to first generation Intel® Xeon Phi™ coprocessor 7120P 
(formerly code-named Knights Corner).

 4 Testing conducted on MSC Nastran* SOL103, SOL111, AMLS, comparing Intel® Xeon® processor E5-2697 v2 with Intel® Xeon® processor E5-2697 v3, and the Intel® Solid-State Drive (Intel® SSD) Data Center S3700 
Series with the Intel SSD Data Center P3700 Series. Testing done by Intel. Baseline configuration: MSC Software Nastran on Red Hat Enterprise Linux* 6.5, 2 x Intel® Xeon® processor E5-2697 v2 (2.7 GHz, 12 cores), 
64 GB DDR3 memory @ 1.867 GHz, Intel SSD Data Center S3700 Series, 1 GbE network. New configuration: MSC Software Nastran on Red Hat Enterprise Linux 6.5, 2 x Intel® Xeon® processor E5-2697 v3 (2.6 GHz, 
14 cores), 128 GB DDR4 memory @ 2.133 GHz, Intel SSD Data Center S3700/P3700 Series, 1 GbE network. Source: Intel internal as of August 26, 2014.

  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. 

  All information provided here is subject to change without notice. Contact your Intel representative to obtain the latest Intel product specifications and roadmaps.

  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. 
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  Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies depending on system configuration. Check with 
your system manufacturer or retailer or learn more at [intel.com].
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