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» Stampede: Sandy Bridge, dual socket Xeon E5-2680, 32 GB DDRS3. The single node performance for each one of the applications on Sandy
» Lonestar 5: Haswell, dual socket Xeon E5-2690v3, 64 GB DDRA4. Bridge, Haswell and KNL are displayed in Fig. 1. Normally, KNL

Abstract

We present direct performance measurements for six popu-
lar HPC applications in the Knights Landing platform. Per-
formance numbers for Sandy Bridge and Haswell processors

are provided for contrast. The applications were selected
from among the ten most used in the Stampede supercom-
puter at the Texas Advanced Computing Center. Current

» Stampede KNL Upgrade: Knights Landing 7250, 16GB MCDRAM
+ 96 GB DDR4, Cache-Quadrant mode [7].

either outperforms or, at least, provides similar results to
those achieved when using Sandy Bridge. Moreover, only in

the case of GROMACS and NCBI BLAST, Haswell signifi-
cantly improves the performance achieved with KNL. A new

results are promising, with execution on a single KNL pro- GROMACS NAMD
cessor showing speedups up to 2.7X with respect to a dual
socket Sandy Bridge and up to 1.7x with respect to a dual
socket Haswell.

version of GROMACS already improves these results on KNL. Overall,
P - it is possible to see how the many-core approach is comparable if not
better than the used multi-core alternatives provided by Intel. This
fact, combined with some of the characteristics of the KNL, makes this
new processor an optimal alternative for some of the most popular
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Introduction HPC applications.
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creases both time of development and code maintenance cost. =, | f 0 | Figure 1: Normalized performance on Sandy Bridge, Haswell and KNL
The second generation of the Intel Xeon Phi processor, the Knights (1) | NAMD = 1 GROMACS No effort was put into optimizing any of these codes to target any of
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oroviding a many-core architecture on a socket. On paper the KNL Cores Cores of Sandy Bridge and Haswell processors, it is possible that some of
architecture represents a qualitative leap over the KNC. It includes ) ~ |-SNB-HSW-KNL| i ~SNB-HSW-KNL] these applications have been previously optimized for these targets,
features that make programming simpler and more effective such as E s 3 | while no optimization has been yet added to support KNL.
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completely redesigned connectivity mesh across cores and attached = oé G 15
high speed memory. The single most important change in KNL is j*'*’ 0.6 5 1 J
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used in across the scientific computing community.
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