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Problems Being Addressed 0 Collew

Operations

e Communication characteristics at scale

e Overlapping computation with
communication i true asynchronous
communications

I Goal: Avoid using the CPU for communication
processing

e System noise
e Application skew
C Scalability

e Collective communication performance
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Collective Communications ‘

e Communication pattern involving multiple processes
(in MPI, all ranks in the communicator are involved)

e Optimized collectives involve a communicator-wide
data-dependent communication pattern

e Data needs to be manipulated at intermediate stages
of a collective operation

e Collective operations limit application scalability

e Collective operations magnify the effects of system-
noise
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Scalability of Collective Operations
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Scalability of Collective Operations
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Approach to solving the problem ‘

e Co-design

I Network stack design (Mellanox)

I Hardware development (Mellanox)

I Application level requirement (ORNL)

I MPI/Shmem level implementation (Joint)
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InfiniBand  Collective Offload 0 Key idea‘

e Create local description of the communication patterns

e Hand the description to the HCA
e Manage collective communications at the network level
e Poll for collective completion

e Add new support for

I Synchronization primitives (hardware)
e Send Enable task
e Receive Enable task
e Wait task
I Multiple Work Request
e A sequence of network tasks

I Management Queue
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InfiniBand  Hardware Changes ‘

e Tasks defined in the ® New support

current standard e Synchronization

R Send primitives (hardware)
_ I Send Enable task

A Receive i Receive Enable task

A Read I Wait task

A Write e Multiple Work
. Request

A Atomic

I A sequence of
network tasks

e Management Queue
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MPI Queue Design
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