
•  Symmetric	   Hierarchical	   MEMory	   (SHMEM)	   library	   is	   a	  
Par66oned	  Global	  Address	  Space	  (PGAS)	  library	  .	  
• A	  simple	   library	  API	   for	  C,	  C++	  and	  Fortran	  programs	   that	  
supports	  the	  Single	  Program	  Mul6ple	  Data	  (SPMD)	  style	  of	  
programming	  .	  
•  The	  SHMEM	  API	  supplies	  rou6nes	  for	  remote	  data	  transfer,	  
remote	   atomic	   memory	   opera6ons,	   with	   a	   simple	   set	   of	  
ordering,	   locking,	   point	   to	   point	   synchroniza6on	   and	  
collec%ves	   (broadcast,	   reduc6on,	   group	   synchroniza6on,	  
collec6on).	  
•  The	   processors	   par6cipa6ng	   in	   an	   applica6on	   using	   the	  
SHMEM	   library	   are	   referred	   to	   as	   processing	   elements	  
(PEs).	  
•  PEs	   communicate	   with	   each	   other	   through	   one-‐sided	  
updates	  to	  	  symmetric	  data	  elements.	  	  
•  Symmetric	  data	  can	  be	  sta6cally	  allocated,	  or	  dynamically	  
allocated	  at	  run-‐6me	  using	  a	  symmetric	  memory	  allocator	  
provided	  by	  SHMEM.	  
•  The	   following	   types	   of	   data	   elements	   are	   symmetric	   in	  
SHMEM	  

	  
	  

	  

• Different	  SHMEM	  implementa6ons	  grew	  out	  of	  the	  SGI	  and	  
Cray	   implementa6ons	   but	   diverged	   from	   the	   original	  
libraries	  as	  they	  developed.	  
•  The	   d i ff e r e n c e s	   b e tween	   d i ff e r e n t	   SHMEM	  
implementa6ons'	  seman6cs	  and	  APIs	  are	  subtle,	  but	  result	  
in	  portability	  and	  correctness	  issues.	  
• OpenSHMEM	  is	  an	  effort	  to	  create	  a	  standardized	  SHMEM	  
library	  API	   	  by	  making	  the	  process	  open	  to	  the	  community	  
for	  reviews	  and	  contribu6ons.	  
•  SGI’s	   SHMEM	   API	   is	   the	   baseline	   for	   OpenSHMEM	  
Specifica6on	  1.0	  
•  The	   HPC	   Tools	   group	   at	   the	   University	   of	   Houston	   	   in	  
collabora6on	   with	   Oak	   Ridge	   are	   working	   on	   an	  
OpenSHMEM	  Reference	  Implementa6on	  	  and	  Specifica6on	  
development.	  
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Introduc%on	  to	  SHMEM	  

Figure	  1.	  	  Dynamic	  alloca%on	  of	  symmetric	  variable	  ‘x’	  

OpenSHMEM	  Reference	  Library	  

• University	   of	   Houstan’s	   portable	   SHMEM	   library	   in	  
accordance	  with	  OpenSHMEM	  specifica6on	  1.0.	  
•  It	   is	   designed	   to	   use	   easily	   available	   lower	   level	  
communica6on	   libraries	   like	   GASNet	   and	   ARMCI	   to	  
interface	  with	  the	  underlying	  network	  interconnects.	  
•  Current	  library	  implementa6on	  is	   layered	  over	  GASNet	  for	  
efficient	  one-‐sided	  opera6ons.	  
•  Reference	  library	  implementa6on	  aims	  to	  provide	  mul6ple	  
algorithms	  for	  collec6ves	  which	  are	  op6mized	   	  for	  a	  range	  
of	  different	  	  execu6on	  scenarios.	  

	  

•  Symmetric	   data	   has	   the	   same	   size,	   type,	   and	   rela6ve	  
address	  on	  all	  PEs.	  
•  Explicit	   synchroniza6on	   required	   to	   guarantee	   comple6on	  
of	  one-‐sided	  put	  opera6ons.	  

• Globals	  (C/C++:	  	  Non-‐stack	  variables,	  Fortran:	  objects	  in	  common	  
blocks	  or	  with	  the	  SAVE	  a[ribute)	  
• dynamically	  allocated	  	  (C/C++:	  shmalloc,	  Fortran:	  shpalloc)	  

•  Library	  design	  considera6ons	  include	   	  support	  for	  different	  
GASNet	  segments	  (fast,	  large,	  everything).	  
•  Currently	   the	   library	   implements	   the	   complete	   API	   as	  
supported	  by	  the	  SGI	  implementa6on.	  

	  

How	  to	  be	  a	  part	  of	  the	  OpenSHMEM	  Community	  

Figure	  2.	  	  OpenSHMEM	  Reference	  Library	  

Towards	  OpenSHMEM	  

	  
	  

• OpenSHMEM	  mailing	  list	  	  for	  discussions	  and	  contribu6ons	  
can	   be	   joined	   	   by	   e-‐mailing	   	   	   openshmem-‐
join@email.ornl.gov	  
• OpenSHMEM	  web	  site	  h[p://www.openshmem.org/	  
• SC11	  Birds	  of	  a	  Feather	  	  
Wednesday,	  November	  16th,	  5:30pm	  –	  7:00pm	  	  	  	  	  	  	  	  	  (TCC	  
203)	  
• Come	  talk	  with	  the	  OpenSHMEMers	  here	  
	  
	  


