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MPI-3.0 Overview 

and é 

Nonblocking Collectives 

MPI_Ibcast(é, req ); 
for( i=0; i< iters ; ++ i) { 
  é 
  MPI_Test(&req ); 
} 
é 
MPI_Wait(&req ); 

Neighborhood Collectives 

Noncollective Comm Creation 

MPI_Comm_create_group () 
Software Engineering J 

Å Fortran 

Å Tools Interface 

Å many more é 
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New Accumulate Operations 

Memory 

Get_and_ 

  accumulate 

Memory 

é 

é 

Process B (active) 

Process C (active) 

Process D (active) 

Process A 

(passive) 

Fetch_and_op 

CAS 
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MPI-3.0 Remote Memory Access 

Synchronization Modes 

Fence 

PSCW 

Lock 

Lock All 

Active Process 

Passive Process 

Synchronization 

Communication 

New Window Creation 

Proc A 

Mem 

Proc B 

Mem 

0x111 

0x123 

Traditional Windows 

Proc A 

Mem 

Proc B 

Mem 

0x123 0x123 

Allocated Windows 

Proc A 

Mem 

Proc B 

Mem 

0x111 

0x123 

Dynamic Windows 

0x129 

Data Movement Operations 

Memory 
Put 

Get 

Atomic 

Memory 

é 

é 

Process B (active) 

Process C (active) 

Process D (active) 

Process A 

(passive) 

New Memory Models 

private copy 

load store 

public copy 

put, acc get 

sync 
process 

separate: 

private/public copy 

load store 

process 

put, acc get 

unified: 

MPI-3.0 Shared Memory 

Mem Mem 

0x123 0x123 

Shared Allocated Windows 

Proc A Proc B 

Load 

Store 
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Larger-scale (Exascale)? 

[1]: Gerstenberger et al.: Enabling Highly-Scalable Remote Memory Access Programming with MPI-3 One Sided (SC13) 

Point-to-point Scalability 

Å Scalable groups and 

   communicators 

Å Limited buffering 

Collective Scalability 

Å Scalable interfaces 

Å Only *v collectives 

   are non-scalable 

Topology Mapping 

Å Scalable graph topology  

   interface 

Å MPI-2.2 

RMA Scalability 

Å Scalable  

   interfaces 

Å RMA  

  protocols  

  in [1] 

Process 0 

Memory 

00000  0 
local:  

Shared Counter  Exclusive Bit  

000  000  global:  

Shared  
Counter  

Exclusive  
Counter  

Master Process 
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Source: LinkedIn 

HPC Today and Towards Data-driven Problems 

MapReduce 

Source: developers.google.com 
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