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NWChem- Open Source High Performance 
Computational Chemistry Software

•  NWChem	  is	  developed	  by	  a	  consor5um	  of	  developers	  and	  
maintained	  by	  the	  EMSL	  at	  PNNL.	  

•  NWChem	  aims	  to	  provide	  its	  users	  with	  computa5onal	  
chemistry	  tools	  that	  are	  scalable	  both	  in	  their	  ability	  to	  treat	  
large	  scien5fic	  computa5onal	  chemistry	  problems	  
efficiently,	  and	  in	  their	  use	  of	  available	  parallel	  compu5ng	  
resources	  from	  high-‐performance	  parallel	  supercomputers	  
to	  conven5onal	  worksta5on	  clusters.	  
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CCSD(T) on the Intel Xeon Phi Coprocessor 

Pentacene C22H14 

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests 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. System configuration: Atipa Visione vf442 server 
with two Intel Xeon E5-2670 8-core processors at 2.6 GHz (128 GB DDR3 with 1333 MHz, Scientific Linux release 6.5) and Intel C600 IOH, two Intel Xeon Phi coprocessors 5110P (GDDR5 
with 3.6 GT/sec, driver v3.1.2-1, flash image/micro OS 2.1.02.0390, Intel Composer XE 14.0.1.106). For more complete information visit http://www.intel.com/performance. 

CCSD(T)	  on	  Intel	  Exon	  Phi:	  from	  Apra,	  Kowalski(PNNL),	  Klemm	  (Intel),	  
“Efficient	  ImplementaDon	  of	  Many	  Body	  Quantum	  Chemical	  Methods	  on	  
the	  Xeon	  Phi	  Coprocessor”,	  SC14.	  
	  

Figure	  provided	  by	  Eric	  Bylasca	  at	  PNNL	  

•  Commonly	  used	  code	  at	  NERSC,	  
and	  is	  one	  of	  the	  20	  NESAP	  codes	  
under	  ac5ve	  development.	  
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NWChem Out-of-Core Performance: Flash 
vs Disk on Burst Buffer testbed

-  NWChem	  MP2	  Semi-‐direct	  energy	  computaHon	  on	  18	  water	  cluster	  with	  aug-‐cc-‐pvdz	  basis	  set	  
-  Geometry	  (18	  water	  cluster)	  from	  A.	  Lagutschenkov,	  e.tal,	  J.	  Chem.	  Phys.	  122,	  194310	  (2005).	  
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