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§  MPI is an the API specification for message passing
—  Targeted at distributed process environments
—  Available on basically any HPC platform
—  Vendor and platform agnostic – just an API specification
—  Bindings for C, C++ (for a while), a various Fortran variants

§  Basic Features (MPI-1)
—  Operations for sending and receiving messages
—  Support for asynchronous messages
—  Collective operations (for optimization)
—  Communication based on communicators (collection of processes)

§  Later additions (MPI-2/3)
—  Support for I/O
—  One-sided communication (RMA)
—  Dynamic processes (although, without much uptake)
—  Non blocking and neighborhood collectives

The Message Passing Interface (MPI)
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§  MPI ≠ SPMD
—  Most programs are written in SPMD or BSP style
—  BUT: MPI supports any style that requires message exchanges

§  MPI ≠ ABI
—  MPI only specifies an API, but, e.g., not the types used
—  WHY? Enables widely varying implementations

§  MPI ≠ Fixed environment
—  The MPI standard explicitly omits standardization of the environment
—  Example: “mpirun” is just a suggestion
—  WHY? Enables portability

§  MPI ≠ Fixed forever (and hence dead for exascale)
—  MPI is a living standard that can be modified
—  BUT: additions must be based on “Best Practices”

Participate and help us evolve MPI

What it is Not / General Misconceptions
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§  Multiple message passing APIs in the late 80’s
—  Increasing importance of distributed memory machines
—  Parallel Virtual Machine (PVM), LAM, P4
—  Wide range of vendor APIs

§  Workshop on Standards for Message Passing in a 
Distributed Memory Environment 
—  Held on April 29–30, 1992 in Williamsburg, Virginia
—  Led to very early strawman draft
—  Follow-on organization at Supercomputing 1992

§  Group of interested people got together after that
—  Meeting in person every 6 weeks for 9 months
—  Comment draft by Supercomputing 1993
—  First version ratified by May 1994

MPI: How It All Began 
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The Growth of the MPI Standard

§  MPI 1.0 May 1994 – 228 pages 
§  MPI 1.1 Nov 1995 – 238 pages 

(128 functions) 
§  MPI 2.0 Nov 1997 – 608 pages 

1995 2000 2005 2010 2015 2020 

1.0 1.1 

2.0 2.1 

2.2 
§  MPI 2.1 June 2008 – 608 pages 

•  Merged document 

§  MPI 2.2 Sep 2009 – 647 pages 
•  Small, conforming additions 

#Words 

70k 

180k 

§  In parallel, start on MPI 3.0 
•  Major new concepts 
•  Mainly driven by working groups 

New 
Testament 

180k 
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§  MPI 3.0 ratified in September 2012
—  Available at http://www.mpi-forum.org/
—  Several major additions compared to MPI 2.2

§  MPI 3.1 ratified in June 2015
—  Inclusion for errata (mainly RMA, Fortran, MPI_T)
—  Minor updates and additions (address arithmetic and non-block. I/O)
—  Adaption in most MPIs progressing fast

The Latest Versions

Available	  through	  HLRS	  
-‐>	  MPI	  Forum	  Website	  
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MPI 3.0 has 430 Functions
MPI_ABORT 
MPI_ACCUMULATE 
MPI_ADD_ERROR_CLASS 
MPI_ADD_ERROR_CODE 
MPI_ADD_ERROR_STRING 
MPI_ADDRESS 
MPI_ALLGATHER 
MPI_ALLGATHERV 
MPI_ALLOC_MEM 
MPI_ALLOC_MEM_CPTR 
MPI_ALLREDUCE 
MPI_ALLTOALL 
MPI_ALLTOALLV 
MPI_ALLTOALLW 
MPI_ATTR_DELETE 
MPI_ATTR_GET 
MPI_ATTR_PUT 
MPI_BARRIER 
MPI_BCAST 
MPI_BSEND 
MPI_BSEND_INIT 
MPI_BUFFER_ATTACH 
MPI_BUFFER_DETACH 
MPI_CANCEL 
MPI_CART_COORDS 
MPI_CART_CREATE 
MPI_CART_GET 
MPI_CART_MAP 
MPI_CART_RANK 
MPI_CART_SHIFT 
MPI_CART_SUB 
MPI_CARTDIM_GET 
MPI_CLOSE_PORT 
MPI_COMM_ACCEPT 
MPI_COMM_C2F 
MPI_COMM_CALL_ERRHANDLER 
MPI_COMM_COMPARE 
MPI_COMM_CONNECT 
MPI_COMM_CREATE 
MPI_COMM_CREATE_ERRHANDLER 
MPI_COMM_CREATE_GROUP 
MPI_COMM_CREATE_KEYVAL 
MPI_COMM_DELETE_ATTR 
MPI_COMM_DISCONNECT 
MPI_COMM_DUP 
MPI_COMM_DUP_FN 
MPI_COMM_DUP_WITH_INFO 
MPI_COMM_F2C 
MPI_COMM_FREE 
MPI_COMM_FREE_KEYVAL 
MPI_COMM_GET_ATTR 
MPI_COMM_GET_ERRHANDLER 
MPI_COMM_GET_INFO 
MPI_COMM_GET_NAME 
MPI_COMM_GET_PARENT 
MPI_COMM_GROUP 
MPI_COMM_IDUP 
MPI_COMM_JOIN 
MPI_COMM_KEYVAL_CREATE 
MPI_COMM_NULL_COPY_FN 
MPI_COMM_NULL_DELETE_FN 
MPI_COMM_RANK 
MPI_COMM_REMOTE_GROUP 
MPI_COMM_REMOTE_SIZE 
MPI_COMM_SET_ATTR 
MPI_COMM_SET_ERRHANDLER 
MPI_COMM_SET_INFO 
MPI_COMM_SET_NAME 
MPI_COMM_SIZE 
MPI_COMM_SPAWN 
MPI_COMM_SPAWN_MULTIPLE 
MPI_COMM_SPLIT 
MPI_COMM_SPLIT_TYPE 
MPI_COMM_TEST_INTER 
MPI_COMM_WORLD 
MPI_COMPARE_AND_SWAP 
MPI_CONVERSION_FN_NULL 
MPI_DIMS_CREATE 
MPI_DIST_GRAPH_CREATE 
MPI_DIST_GRAPH_CREATE_ADJACENT 
MPI_DIST_GRAPH_NEIGHBOR_COUNT 
MPI_DIST_GRAPH_NEIGHBORS 
MPI_DIST_GRAPH_NEIGHBORS_COUNT 
MPI_DUP_FN 
MPI_ERRHANDLER_C2F 
MPI_ERRHANDLER_CREATE 
MPI_ERRHANDLER_F2C 
MPI_ERRHANDLER_FREE 

MPI_ERRHANDLER_GET 
MPI_ERRHANDLER_SET 
MPI_ERROR_CLASS 
MPI_ERROR_STRING 
MPI_EXSCAN 
MPI_F_SYNC_REG 
MPI_FETCH_AND_OP 
MPI_FILE_C2F 
MPI_FILE_CALL_ERRHANDLER 
MPI_FILE_CLOSE 
MPI_FILE_CREATE_ERRHANDLER 
MPI_FILE_DELETE 
MPI_FILE_F2C 
MPI_FILE_GET_AMODE 
MPI_FILE_GET_ATOMICITY 
MPI_FILE_GET_BYTE_OFFSET 
MPI_FILE_GET_ERRHANDLER 
MPI_FILE_GET_GROUP 
MPI_FILE_GET_INFO 
MPI_FILE_GET_POSITION 
MPI_FILE_GET_POSITION_SHARED 
MPI_FILE_GET_SIZE 
MPI_FILE_GET_TYPE_EXTENT 
MPI_FILE_GET_VIEW 
MPI_FILE_IREAD 
MPI_FILE_IREAD_AT 
MPI_FILE_IREAD_SHARED 
MPI_FILE_IWRITE 
MPI_FILE_IWRITE_AT 
MPI_FILE_IWRITE_SHARED 
MPI_FILE_OPEN 
MPI_FILE_PREALLOCATE 
MPI_FILE_READ 
MPI_FILE_READ_ALL 
MPI_FILE_READ_ALL_BEGIN 
MPI_FILE_READ_ALL_END 
MPI_FILE_READ_AT 
MPI_FILE_READ_AT_ALL 
MPI_FILE_READ_AT_ALL_BEGIN 
MPI_FILE_READ_AT_ALL_END 
MPI_FILE_READ_ORDERED 
MPI_FILE_READ_ORDERED_BEGIN 
MPI_FILE_READ_ORDERED_END 
MPI_FILE_READ_SHARED 
MPI_FILE_SEEK 
MPI_FILE_SEEK_SHARED 
MPI_FILE_SET_ATOMICITY 
MPI_FILE_SET_ERRHANDLER 
MPI_FILE_SET_INFO 
MPI_FILE_SET_SIZE 
MPI_FILE_SET_VIEW 
MPI_FILE_SYNC 
MPI_FILE_WRITE 
MPI_FILE_WRITE_ALL 
MPI_FILE_WRITE_ALL_BEGIN 
MPI_FILE_WRITE_ALL_END 
MPI_FILE_WRITE_AT 
MPI_FILE_WRITE_AT_ALL 
MPI_FILE_WRITE_AT_ALL_BEGIN 
MPI_FILE_WRITE_AT_ALL_END 
MPI_FILE_WRITE_ORDERED 
MPI_FILE_WRITE_ORDERED_BEGIN 
MPI_FILE_WRITE_ORDERED_END 
MPI_FILE_WRITE_SHARED 
MPI_FINALIZE 
MPI_FINALIZED 
MPI_FREE_MEM 
MPI_GATHER 
MPI_GATHERV 
MPI_GET 
MPI_GET_ACCUMULATE 
MPI_GET_ADDRESS 
MPI_GET_COUNT 
MPI_GET_ELEMENTS 
MPI_GET_ELEMENTS_X 
MPI_GET_LIBRARY_VERSION 
MPI_GET_PROCESSOR_NAME 
MPI_GET_VERSION 
MPI_GRAPH_CREATE 
MPI_GRAPH_GET 
MPI_GRAPH_MAP 
MPI_GRAPH_NEIGHBORS 
MPI_GRAPH_NEIGHBORS_COUNT 
MPI_GRAPHDIMS_GET 
MPI_GREQUEST_COMPLETE 
MPI_GREQUEST_START 
MPI_GROUP_C2F 
MPI_GROUP_COMPARE 

MPI_GROUP_DIFFERENCE 
MPI_GROUP_EXCL 
MPI_GROUP_F2C 
MPI_GROUP_FREE 
MPI_GROUP_INCL 
MPI_GROUP_INTERSECTION 
MPI_GROUP_RANGE_EXCL 
MPI_GROUP_RANGE_INCL 
MPI_GROUP_RANK 
MPI_GROUP_SIZE 
MPI_GROUP_TRANSLATE_RANKS 
MPI_GROUP_UNION 
MPI_IALLGATHER 
MPI_IALLGATHERV 
MPI_IALLREDUCE 
MPI_IALLTOALL 
MPI_IALLTOALLV 
MPI_IALLTOALLW 
MPI_IBARRIER 
MPI_IBCAST 
MPI_IBSEND 
MPI_IEXSCAN 
MPI_IGATHER 
MPI_IGATHERV 
MPI_IMPROBE 
MPI_IMRECV 
MPI_INEIGHBOR_ALLGATHER 
MPI_INEIGHBOR_ALLGATHERV 
MPI_INEIGHBOR_ALLTOALL 
MPI_INEIGHBOR_ALLTOALLV 
MPI_INEIGHBOR_ALLTOALLW 
MPI_INFO_C2F 
MPI_INFO_CREATE 
MPI_INFO_DELETE 
MPI_INFO_DUP 
MPI_INFO_F2C 
MPI_INFO_FREE 
MPI_INFO_GET 
MPI_INFO_GET_NKEYS 
MPI_INFO_GET_NTHKEY 
MPI_INFO_GET_VALUELEN 
MPI_INFO_SET 
MPI_INIT 
MPI_INIT_THREAD 
MPI_INITIALIZED 
MPI_INTERCOMM_CREATE 
MPI_INTERCOMM_MERGE 
MPI_IPROBE 
MPI_IRECV 
MPI_IREDUCE 
MPI_IREDUCE_SCATTER 
MPI_IREDUCE_SCATTER_BLOCK 
MPI_IRSEND 
MPI_IS_THREAD_MAIN 
MPI_ISCAN 
MPI_ISCATTER 
MPI_ISCATTERV 
MPI_ISEND 
MPI_ISSEND 
MPI_KEYVAL_CREATE 
MPI_KEYVAL_FREE 
MPI_LOCK_ALL 
MPI_LOOKUP_NAME 
MPI_MESSAGE_C2F 
MPI_MESSAGE_F2C 
MPI_MPROBE 
MPI_MRECV 
MPI_NEIGHBOR_ALLGATHER 
MPI_NEIGHBOR_ALLGATHERV 
MPI_NEIGHBOR_ALLTOALL 
MPI_NEIGHBOR_ALLTOALLV 
MPI_NEIGHBOR_ALLTOALLW 
MPI_NULL_COPY_FN 
MPI_NULL_DELETE_FN 
MPI_OP_C2F 
MPI_OP_COMMUTATIVE 
MPI_OP_CREATE 
MPI_OP_F2C 
MPI_OP_FREE 
MPI_OPEN_PORT 
MPI_PACK 
MPI_PACK_EXTERNAL 
MPI_PACK_EXTERNAL_SIZE 
MPI_PACK_SIZE 
MPI_PCONTROL 
MPI_PROBE 
MPI_PUBLISH_NAME 
MPI_PUT 

MPI_QUERY_THREAD 
MPI_RACCUMULATE 
MPI_RECV 
MPI_RECV_INIT 
MPI_REDUCE 
MPI_REDUCE_LOCAL 
MPI_REDUCE_SCATTER 
MPI_REDUCE_SCATTER_BLOCK 
MPI_REGISTER_DATAREP 
MPI_REQUEST_C2F 
MPI_REQUEST_F2C 
MPI_REQUEST_FREE 
MPI_REQUEST_GET_STATUS 
MPI_RGET 
MPI_RGET_ACCUMULATE 
MPI_RPUT 
MPI_RSEND 
MPI_RSEND_INIT 
MPI_SCAN 
MPI_SCATTER 
MPI_SCATTERV 
MPI_SEND 
MPI_SEND_INIT 
MPI_SENDRECV 
MPI_SENDRECV_REPLACE 
MPI_SIZEOF 
MPI_SSEND 
MPI_SSEND_INIT 
MPI_START 
MPI_STARTALL 
MPI_STATUS_C2F 
MPI_STATUS_C2F08 
MPI_STATUS_F082C 
MPI_STATUS_F082F 
MPI_STATUS_F2C 
MPI_STATUS_F2F08 
MPI_STATUS_SET_CANCELLED 
MPI_STATUS_SET_ELEMENTS 
MPI_STATUS_SET_ELEMENTS_X 
MPI_T_CATEGORY_CHANGED 
MPI_T_CATEGORY_GET_CATEGORIES 
MPI_T_CATEGORY_GET_CVARS 
MPI_T_CATEGORY_GET_INFO 
MPI_T_CATEGORY_GET_NUM 
MPI_T_CATEGORY_GET_PVARS 
MPI_T_CVAR_GET_INFO 
MPI_T_CVAR_GET_NUM 
MPI_T_CVAR_HANDLE_ALLOC 
MPI_T_CVAR_HANDLE_FREE 
MPI_T_CVAR_READ 
MPI_T_CVAR_WRITE 
MPI_T_ENUM_GET_INFO 
MPI_T_ENUM_GET_ITEM 
MPI_T_FINALIZE 
MPI_T_INIT_THREAD 
MPI_T_PVAR_GET_INFO 
MPI_T_PVAR_GET_NUM 
MPI_T_PVAR_HANDLE_ALLOC 
MPI_T_PVAR_HANDLE_FREE 
MPI_T_PVAR_READ 
MPI_T_PVAR_READRESET 
MPI_T_PVAR_RESET 
MPI_T_PVAR_SESSION_CREATE 
MPI_T_PVAR_SESSION_FREE 
MPI_T_PVAR_START 
MPI_T_PVAR_STOP 
MPI_T_PVAR_WRITE 
MPI_TEST 
MPI_TEST_CANCELLED 
MPI_TESTALL 
MPI_TESTANY 
MPI_TESTSOME 
MPI_TOPO_TEST 
MPI_TYPE_C2F 
MPI_TYPE_COMMIT 
MPI_TYPE_CONTIGUOUS 
MPI_TYPE_CREATE_DARRAY 
MPI_TYPE_CREATE_F90_COMPLEX 
MPI_TYPE_CREATE_F90_INTEGER 
MPI_TYPE_CREATE_F90_REAL 
MPI_TYPE_CREATE_HINDEXED 
MPI_TYPE_CREATE_HINDEXED_BLOCK 
MPI_TYPE_CREATE_HVECTOR 
MPI_TYPE_CREATE_INDEXED_BLOCK 
MPI_TYPE_CREATE_KEYVAL 
MPI_TYPE_CREATE_RESIZED 
MPI_TYPE_CREATE_STRUCT 
MPI_TYPE_CREATE_SUBARRAY 

MPI_TYPE_DELETE_ATTR 
MPI_TYPE_DUP 
MPI_TYPE_DUP_FN 
MPI_TYPE_EXTENT 
MPI_TYPE_F2C 
MPI_TYPE_FREE 
MPI_TYPE_FREE_KEYVAL 
MPI_TYPE_GET_ATTR 
MPI_TYPE_GET_CONTENTS 
MPI_TYPE_GET_ENVELOPE 
MPI_TYPE_GET_EXTENT 
MPI_TYPE_GET_EXTENT_X 
MPI_TYPE_GET_NAME 
MPI_TYPE_GET_TRUE_EXTENT 
MPI_TYPE_GET_TRUE_EXTENT_X 
MPI_TYPE_HINDEXED 
MPI_TYPE_HVECTOR 
MPI_TYPE_INDEXED 
MPI_TYPE_LB 
MPI_TYPE_MATCH_SIZE 
MPI_TYPE_NULL_COPY_FN 
MPI_TYPE_NULL_DELETE_FN 
MPI_TYPE_SET_ATTR 
MPI_TYPE_SET_NAME 
MPI_TYPE_SIZE 
MPI_TYPE_SIZE_X 
MPI_TYPE_STRUCT 
MPI_TYPE_UB 
MPI_TYPE_VECTOR 
MPI_UNPACK 
MPI_UNPACK_EXTERNAL 
MPI_UNPUBLISH_NAME 
MPI_WAIT 
MPI_WAITALL 
MPI_WAITANY 
MPI_WAITSOME 
MPI_WIN_ALLOC 
MPI_WIN_ALLOCATE 
MPI_WIN_ALLOCATE_CPTR 
MPI_WIN_ALLOCATE_SHARED 
MPI_WIN_ALLOCATE_SHARED_CPTR 
MPI_WIN_ATTACH 
MPI_WIN_C2F 
MPI_WIN_CALL_ERRHANDLER 
MPI_WIN_COMPLETE 
MPI_WIN_CREATE 
MPI_WIN_CREATE_DYNAMIC 
MPI_WIN_CREATE_ERRHANDLER 
MPI_WIN_CREATE_KEYVAL 
MPI_WIN_DELETE_ATTR 
MPI_WIN_DETACH 
MPI_WIN_DUP_FN 
MPI_WIN_F2C 
MPI_WIN_FENCE 
MPI_WIN_FLUSH 
MPI_WIN_FLUSH_ALL 
MPI_WIN_FLUSH_LOCAL 
MPI_WIN_FLUSH_LOCAL_ALL 
MPI_WIN_FREE 
MPI_WIN_FREE_KEYVAL 
MPI_WIN_GET_ATTR 
MPI_WIN_GET_ERRHANDLER 
MPI_WIN_GET_GROUP 
MPI_WIN_GET_INFO 
MPI_WIN_GET_NAME 
MPI_WIN_LOCK 
MPI_WIN_LOCK_ALL 
MPI_WIN_NULL_COPY_FN 
MPI_WIN_NULL_DELETE_FN 
MPI_WIN_POST 
MPI_WIN_SET_ATTR 
MPI_WIN_SET_ERRHANDLER 
MPI_WIN_SET_INFO 
MPI_WIN_SET_NAME 
MPI_WIN_SHARED_ALLOCATE 
MPI_WIN_SHARED_QUERY 
MPI_WIN_SHARED_QUERY_CPTR 
MPI_WIN_START 
MPI_WIN_SYNC 
MPI_WIN_TEST 
MPI_WIN_UNLOCK 
MPI_WIN_UNLOCK_ALL 
MPI_WIN_WAIT 
MPI_WTICK 
MPI_WTIME 
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§  Non-blocking collectives
§  Neighborhood collectives
§  RMA enhancements
§  Shared memory support
§  MPI Tool Information Interface
§  Non-collective communicator creation
§  Fortran 2008 Bindings 
§  New Datatypes
§  Large data counts
§  Matched probe
§  Non-blocking I/O

Major Additions to MPI 3
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MPI-3.1 Impl. as of November 2015 (thanks to Pavan Balaji)

MPICH MVAPICH Open 
MPI 

Cray 
MPI 

Tianhe 
MPI 

Intel 
MPI 

IBM BG/Q 
MPI1 

IBM PE 
MPICH2 

IBM 
Platform 

SGI 
MPI 

Fujitsu 
MPI 

MS 
MPI MPC 

NBC ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ (*) Q4’15 

Nbrhood 
collectives ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ Q4’15 

RMA ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ * 

Shared 
memory ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ * 

Tools 
Interface ✔ ✔ ✔ ✔ ✔ ✔  ✔ ✔ ✔ * Q4’16 

Comm-creat 
group ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ * 

F08 Bindings ✔ ✔ ✔ ✔ ✔ ✔ ✔ Q2’16 

New 
Datatypes ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ Q4’15 

Large Counts ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ Q2’16 

Matched 
Probe ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ Q2’16 

NBC I/O ✔ Q1‘16 ✔ Q4‘15 Q2‘16 

1	  Open	  Source	  but	  unsupported 	   2 No MPI_T	  variables	  exposed 	  *	  Under	  development 	  (*)	  Partly	  done	  

Release	  dates	  are	  esAmates	  and	  are	  subject	  to	  change	  at	  any	  Ame.	  
Empty	  cells	  indicate	  no	  publicly	  announced	  plan	  to	  implement/support	  that	  feature.	  

PlaIorm-‐specific	  restricAons	  might	  apply	  for	  all	  supported	  features	  
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The Growth of the MPI Standard

§  MPI 1.0 May 1994 – 228 pages 
§  MPI 1.1 Nov 1995 – 238 pages 

(128 functions) 
§  MPI 2.0 Nov 1997 – 608 pages 

1995 2000 2005 2010 2015 2020 

1.0 1.1 

2.0 2.1 

2.2 
§  MPI 2.1 June 2008 – 608 pages 

•  Merged document 

§  MPI 2.2 Sep 2009 – 647 pages 
•  Small, conforming additions 

#Words 

70k 

180k 

§  MPI 3.0 Sep 2012 – 852 pages 

§  MPI 3.1 June 2014 – 868 pages 

New 
Testament 

180k 

3.0 

250k 

3.1 

Old 
Testament 

600k 

4.0 ??? 
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§  Deliberate decision to continue after MPI 3.0
—  Major points not included in MPI 3
—  Continued interest in participation
—  Adjustment of meeting schedule

§  Several major initiatives
—  Fault tolerance
—  Support for hybrid models
—  MPI Sessions to enable isolation
—  Hints and asserts
—  Persistent collectives
—  Advances in tool interfaces

§  Tradeoffs
—  Useful extensions vs. unlimited growth
—  General standard vs. additions for particular use cases 

Towards MPI 4.0
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§  Standardization body for MPI
—  Group of volunteers paid by their home organizations
—  Intended to be a good mix

•  Implementors,	  users	  and	  user	  communi=es,	  HPC	  centers	  (procurements)	  

The MPI Forum Drives MPI
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MPI Forum Participants (list for MPI 3.0)
William Gropp 
Richard Graham 
Torsten Hoefler 
George Bosilca 
David Solt 
Bronis R. De Supinski 
Rajeev Thakur 
Darius Buntinas 
Jeffrey M. Squyres 
Rolf Rabenseifner 
Tatsuya Abe 
Tomoya Adachi 
Sadaf Alam 
Reinhold Bader 
Pavan Balaji 
Purushotham V. 
Bangalore 
Brian Barrett 
Richard Barrett 
Robert Blackmore 
Aurelien Bouteiller 
Ron Brightwell 
Greg Bronevetsky 
Jed Brown 
Darius Buntinas 
Devendar Bureddy 
Arno Candel 
George Carr 
Mohamad Chaarawi 

Raghunath Raja 
Chandrasekar 
James Dinan 
Terry Dontje 
Edgar Gabriel 
Balazs Gero 
Brice Goglin 
David Goodell 
Manjunath Gorentla 
Erez Haba 
Je Hammond 
Thomas Herault 
Marc-Andre Hermanns 
Jennifer Herrett-
Skjellum 
Nathan Hjelm 
Atsushi Hori 
Joshua Hursey 
Marty Itzkowitz 
Yutaka Ishikawa 
Nysal Jan 
Bin Jia 
Hideyuki Jitsumoto 
Yann Kalemkarian 
Krishna Kandalla 
Takahiro Kawashima 
Chulho Kim 
Dries Kimpe 
Christof Klausecker 

Alice Koniges 
Quincey Koziol 
Dieter Kranzlmueller 
Manojkumar Krishnan 
Sameer Kumar 
Eric Lantz 
Jay Lofstead 
Bill Long 
Andrew Lumsdaine 
Miao Luo 
Ewing Lusk 
Adam Moody 
Nick M. Maclaren 
Amith Mamidala 
Guillaume Mercier 
Scott McMillan 
Douglas Miller 
Kathryn Mohror 
Tim Murray 
Tomotake Nakamura 
Takeshi Nanri 
Steve Oyanagi 
Mark Pagel 
Swann Perarnau 
Sreeram Potluri 
Howard Pritchard 
Rolf Riesen 
Hubert Ritzdorf 
Kuninobu Sasaki 

Timo Schneider 
Martin Schulz 
Gilad Shainer 
Christian Siebert 
Anthony Skjellum 
Brian Smith 
Marc Snir 
Raaele Giuseppe 
Solca Shinji 
Sumimoto Alexander 
Supalov 
Sayantan Sur 
Masamichi Takagi 
Fabian Tillier 
Vinod Tipparaju 
Jesper Larsson Traff 
Richard Treumann 
Keith Underwood 
Rolf Vandevaart 
Anh Vo 
Abhinav Vishnu 
Min Xie 
Enqiang Zhou 
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§  Standardization body for MPI
—  Group of volunteers paid by their home organizations
—  Intended to be a good mix

•  Implementors,	  users	  and	  user	  communi=es,	  HPC	  centers	  (procurements)	  

§  Organization consists of chair, secretary, convener, 
steering committee, and member organizations
—  Plus working groups and chapter committees

§  Tasks
—  Discusses additions and new directions
—  Oversees the correctness and quality of the standard
—  Enforces the “Best Practice” rules
—  Ensures “minimality” 

—  Represents MPI to the community
—  Holds events like BoFs at SC or ISC

The MPI Forum Drives MPI
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§  Evolved over the years
—  Free form in the beginning
—  Hear-say rules with some notes in a side document
—  Since MPI 3: evolving formal rule document

§  MPI rules are public and available on the website
—  Mainly deals with memberships and voting procedures
—  Published under open source license and intended to be reused

§  Open membership
—  Any organization is welcome to participate
—  Consists of working groups and the actual MPI forum
—  Physical meetings 4 times each year (3 US, one at EuroMPI/Asia)

•  Working	  groups	  meet	  between	  forum	  mee=ngs	  (via	  phone)	  
•  Plenary/full	  forum	  work	  is	  done	  mostly	  at	  the	  physical	  mee=ngs	  

—  Voting rights depend on attendance
•  An	  organiza=on	  has	  to	  be	  present	  two	  out	  of	  the	  last	  three	  mee=ngs	  (incl.	  the	  
current	  one)	  to	  be	  eligible	  to	  vote	  

Rules of the MPI Forum
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§  MPI is not backed by a formal legal entity
—  No organization like ISO or IEEE

•  Provides	  more	  flexibility	  and	  allows	  quicker	  turn-‐around	  
•  Market	  too	  small	  

—  Copyrights held in good faith by universities
—  Makes financial transaction hard
—  No “official” membership or membership dues

§  Closest comparison: OpenMP
—  Closed (for pay) membership
—  Legal entity governed by the member organizations
—  Pro:

•  Easier	  rules	  for	  defining	  members,	  votes,	  …	  
•  Allows	  for	  procedures	  like	  phone	  votes	  

—  Cons:
•  More	  heavy	  weight,	  legal	  costs,	  …	  
•  Only	  possible	  with	  much	  stronger	  industry	  par=cipa=on	  

Differences to Other Standards
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1.  New items should be brought to a  
matching working group for discussion

—  Creation of preliminary proposal
—  Simple (grammar) changes are handled by chapter committees

Typical Way to Add Items to MPI
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Current Working Groups

§  Collectives & Topologies
—  Torsten Hoefler, ETH
—  Andrew Lumsdaine, Indiana

§  Fault Tolerance
—  Wesley Bland, ANL
—  Aurelien Bouteiller, UTK
—  Rich Graham, Mellanox

§  Fortran
—  Craig Rasmussen, U. of Oregon

§  Generalized Requests
—  Fab Tillier, Microsoft

§  Hybrid Models
—  Pavan Balaji, ANL

§  I/O
—  Quincey Koziol, HDF Group
—  Mohamad Chaarawi, HDF Group

§  Large count
—  Jeff Hammond, Intel

§  Persistence
—  Anthony Skjellum, Auburn Uni.

§  Point to Point Comm.
—  Dan Holmes, EPCC
—  Rich Graham, Mellanox

§  Remote Memory Access
—  Bill Gropp, UIUC
—  Rajeev Thakur, ANL

§  Sessions
—  Jeff Squyres

§  Tools
—  Kathryn Mohror, LLNL
—  Marc-Andre Hermans, RWTH Aachen
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1.  New items should be brought to a  
matching working group for discussion

—  Creation of preliminary proposal
—  Simple (grammar) changes are handled by chapter committees

2.  Socializing of idea driven by the WG
—  Could include plenary presentation to gather feedback

•  Focused	  on	  concepts	  not	  details	  like	  names	  or	  formal	  text	  
—  Make proposal easily available through WG wiki
—  Important to keep overall standard in mind

3.  Development of full proposal
—  Latex version that fits into the standard
—  Creation of a github issue to track voting and a matching pull 

request

4.  MPI forum reading/voting process

Typical Way to Add Items to MPI



20	  

§  Quorum
—  2/3 of eligible organizations have to be present
—  3/4 of present organization have to vote yes
—  Goal: standardize only if there is consensus

§  Steps
1.  Reading: “Word by word” presentation to the forum
2.  First vote
3.  Second vote

§  Each step has to be at a separate physical meeting
—  Ensure people have time to think about additions
—  Avoid hasty mistakes, which are hard to fix
—  Prototypes are encouraged and helpful to convince people

§  Separate (extended) rules for document votes

The MPI Voting Process
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§  Submit comments to the MPI forum
—  mpi-comments@mpi-forum.org
—  Feedback on prototypes / proposals as well as the existing standard

§  Subscribe to email lists to see what’s going on
—  Each working group has its own mailing list

§  Join a working group
—  Check out the respective Wiki pages
—  Participate in WG meetings (typically phone conference)
—  Contact the WG chairs to introduce yourself

§  Participate in physical MPI forum meetings
—  June 2016, Bellevue, WA, USA
—  September 2016, Edinburgh, UK
—  Logistics and agendas available through the MPI forum website
—  Drop me an email if you have questions or are interested

§  More information at: http://www.mpi-forum.org/

How To Get Involved
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http://www.mpi-forum.org/docs/docs.html
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http://meetings.mpi-forum.org/
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GitHub Organization  
https://github.com/mpi-forum
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https://github.com/mpi-forum/mpi-issues/wiki
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Open Tickets/Issues 
Search/filter for: “is:open is:issue user:mpi-forum” 
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www.EuroMPI2016.ed.ac.uk
§  Call for papers open by end of November 2015

§  Full paper submission deadline: 1st May 2016

§  Associated events: tutorials, workshops, training

§  Focusing on: benchmarks, tools, applications, parallel I/O, 
fault tolerance, hybrid MPI+X, and alternatives to MPI and 
reasons for not using MPI
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§  MPI Forum is an open forum
—  Everyone / every organization can join
—  Want/Need/Encourage community feedback

§  MPI Forum rules are public
—  Available on the MPI forum web site
—  Under open source license (!)
—  If reused, please let us know and help us evolve them!

§  Major work in the next few years on MPI 4
—  Several major initiatives, incl.

•  Fault	  Tolerance	  	  
•  Be\er	  support	  for	  hybrid	  programming	  
•  Performance	  Hints	  and	  Asser=ons	  

—  Many other proposals as well

§  Get involved in MPI
—  Let us know what is needed for climate and weather codes
—  Provide a user perspective and a balance to MPI implementors
—  Help close these gaps!

Summary: The MPI Forum in a Nutshell

www.mpi-forum.org 


