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1980ôs 2000ôs 2020ôs

Lossless Networks

RDMA

Full Device Programs

Offload

Lossy Networks

Ethernet

Á partial control at target

Remote Matching

Á put, get, atomics

Remote Operations
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[IPDPSô15]

Á Extend RMA semantics

Á Fully one-sided  (in HW)

Á Synchronization 

Remote Synchronization

[HPDCô15]

Á Similar to HTM

Á Extend across nodes

Á Think active messages?

Remote Transactions

[ICSô15]

Á Utilizes IOMMUs 

Á Control transfer

Á Active memory

Remote Invocation

Á partial control at target

Remote Matching

Á put, get, atomics

Remote Operations
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Á PGAS and RMA are programming abstractions

ÁPGAS as language extension (e.g., UPC, CAF)

ÁRMA as library (integrated in MPI)

Á Offer abstraction for

ÁData placement, read, write, some atomic operations

ÁTarget has very little control (none?)

Á RDMA is a hardware mechanism

ÁOften accessible through a library (OFED, uGNI, DMAPP, libfabric, é)

Á Specific to a (set of) hardware implementation(s)

ÁOffers varying levels of functionality

ÁMost common: read, write, simple atomics

ÁAddress-space management is wildly varying

Common denominator is often virtual address access
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RDMA vs. RMA vs. PGAS?

How to implement producer/consumer in passive mode?

IN CASE YOU WANT TO LEARN MORE ABOUT RMA
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Á Most important communication idiom

ÁSome examples:

Á Perfectly supported by MPI-1 Message Passing

ÁBut how does this actually work over RDMA?

PRODUCER-CONSUMER RELATIONS

Belli, Hoefler: Notified Access: Extending Remote Memory Access Programming Models for Producer-Consumer Synchronization, IPDPSô15 6
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Remote Synchronization
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ONE SIDEDïPUT + SYNCHRONIZATION
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ONE SIDEDïPUT + SYNCHRONIZATION

Critical path: 3 latencies
11Belli, Hoefler: Notified Access: Extending Remote Memory Access Programming Models for Producer-Consumer Synchronization, IPDPSô15


