MVAPICH2-X: Unified Communication Runtime for Efficient
Hybrid MPI+PGAS Programming Models

Khaled Hamidouche and D.K. Panda - The Ohio State University

{hamidouc, panda}@cse.ohio-state.edu

Need for a Unified Runtime | Coercing UPC/CAF/UPC++/OpenSHMEM over MPI
upc_memget(data from pl); | o0t request| /™ . is nOt Optimal
PO | /* operate on data */ N pSiiiictio] th + MPI does not provide Active Messages
MPI_Barrier(comm); MPI_Barrier(comm); « Current MPI RMA model designed for non cache-coherent machines

MPI-3 considering proposal for efficiently supporting cache-coherent

UPC Runtime MPI Runtime UPC Runtime MPI Runtime machines
O «  MPI will not support "instant teams"

- Deadlock when a message is sitting in one runtime, but Path forward: unify runtimes, not programming models
application calls the other runtime Problem Statement
» Current prescription to avoid this is to barrier in one mode (either * Can we design a communication library for UPC/CAF/UPC++/OpenSHMEM?
PGAS (UPC/CAF/UPC++/OpenSHMEM) or MPI) before entering - Scalable on large InfiniBand clusters
the other - Provides equal or better performance than existing runtime
Individually, both with great performance

“ \/l = - A

Unified Communication Runtime " Resources shared between MPI and PGAS

- Supports UPC, UPC++, CAF

y ’ ’ MPI Message Message MPI Message Queue
OpenSHMEM \ -/: .

PGASC% 'Sunication MPI Co Itsmication | ° Enables Hybnd MPI+PGAS A,connecticp/ connection | \ Pl A
gﬂ ?i i.e., MPI+{UPC, UPC++, CAF, I —
| PGAS Interface ” MPI Interface | . >
OpenSHMEM} Programming AN
_ ° IVI P |'3 COmp| |ant MPI Library (Sender) MPI Library (Receiver)

« Available since MVAPICH2 1.9

Network (InfiniBand, iWARP, RoCE, Omni-Path...) (20 1 2)

- Resources shared between MP| and UPC/CAF/UPC++/
« Unified Communication Runtime (UCR) extends MVAPICH2 and OpenSHMEM

provides support for MPl and PGAS (UPC/CAF/UPC++/OpenSHMEM) . . :
- No deadlock because of single runtime - Connections, buffers, memory registrations

« Consumes lesser network resources - SChemeS fOF eStabl|Sh|ng COnneCtlonS (f|Xed, On'demand)
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