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What is MPI Virtualization?
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What is MPI Virtualization?
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Why MPI Virtualization is a good Idea: Load Balancing

int main() {
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   MPI_Recv(...);
   ...
}
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Why MPI Virtualization is a Good Idea: Communication Overlap

CPU NIC

Time

...
compute();
MPI_Recv(x);

computeMore(x);
...

Working…
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Why MPI Virtualization is a Good Idea: Communication Overlap

CPU NIC

Time

...
compute();
MPI_Irecv(x);
computeOther(y);
MPI_Wait(...);

computeMore(x);
...

Working…
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 Minimize overhead between switching between MPI Processes

 Similar idea as Adaptive MPI [3], MPC-MPI [4], FG-MPI [5], TMPI [6], Toucan [7],  TOMPI [8]

 Implementation (http://spcl.inf.ethz.ch/Research/Parallel_Programming/TinyMPI/) close to Grappa [17]

7

MPI Virtualization Basics

http://spcl.inf.ethz.ch/Research/Parallel_Programming/TinyMPI/
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Does it Help to Overlap Communication?
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Does it Help to Overlap Communication? - Yes, with Enough Oversubscription!
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Why Do We Need at Least Three Processes?

Sender Receiver
Ready to Send

Ready to Receive

Initiation

Reentry

Completion

Ack

Initiation

Completion
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But All Benchmarks are Wrong!?
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But All Benchmarks are Wrong!? - And Here is Why.



spcl.inf.ethz.ch

@spcl_eth

13

Process-POV Timers
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Cost of Process-POV Timers
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Conclusions

 MPI Virtualization helps to make “poorly” written codes perform well

 Choosing the right factor of oversubscription is important but depends on environment parameters

 MPIs timing infrastructure is a poor match for virtualized MPI environments

– We propose adding per-process / per-core timers

– Which add ~30ns of switching overhead
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