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Where you place functionality
matters

OS Bypass in MPI Implementations

OS Offload, a different perspective

Application Offload

Double buffering benchmark

Application Bypass benchmark
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Basic MPI Stack
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OS Bypass
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OS Offload
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You never really
bypass the OS

A bit of the OS goes
onto the NIC
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Application Offload
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Double Buffering
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Double Buffering

Producer

for( i = 0 ; i

�

n � 1 ; i++ )

�
fill A; wait CTS A;
isend A;

fill B; wait CTS B;
isend B;

�

Consumer

ireceive A; isend CTS A;
ireceive B; isend CTS B;
for( i = 0 ; i

�

n ; i++ )

�

wait A; sum A;
ireceive A; isend CTS A;

wait B; sum B;
ireceive B; isend CTS B;

�
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Double Buffering Performance
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Why is Portals Better?

Long message protocol

MPI Match
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It’s even better than it looks!
Portals Bandwidth
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Why is Bandwidth so Bad?

The current implementation uses the kernel for
everything
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Portals on the NIC

Distributing OS Functionality to Enhance Application Performance – p.13/18



Post-Work-Wait

work with MH

ireceive();

wait time

total time

delay (work) wait();
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Portals Implementation Strategy
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Placing OS Functionality

Host processor
Supervisor mode

User mode

Co-processor
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Conclusions

It’s easy to design low-level protocols, the trick
is effectively supporting higher level protocols

Latency hiding is critical for applications

Placement of functionality matters

liberating perspective

many other opportunities
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