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Designhing Scalable Graph500 Benchmark with Hybrid

Graph500 represents data intensive and irregular applications that use

graph algorithm-based processing methods. It exhibits highly irregular
and dynamic communication pattern.

Detailed Design

e One-sided and fetch-add atomic
operations for communication
and co-ordination

e Buffer Structure for efficient
computation-communication
overlap
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High Performance OpenSHMEM for Xeon Phi Clusters:

Enhance OpenSHMEM symmetric memory allocation to provide non-
uniform memory allocations. Re-design Graph500 to make use of the
non-uniform memory allocation and efficiently utilize Xeon Phi Clusters

Redesigning Graph500

® MIC Cores prepare the NewQueue while host processes the CurrQueue
® Newly discovered vertices are placed at owner process’ MIC memory

® MIC cores require memory only for holding new vertices

® At the end of each level, NewQueue is transferred to host memory

Evalution Results
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Designhing Scalable Out-of-Core Sorting with Hybrid

Sort: One of the most common algorithms in data analytics. It reads data
from a global filesystem, sort it and write back to global filesystem

Detailed Design

e Efficient Global Memory View
and Memory Management

e Synchronization and Destination
Selection using Atomic Counters

e Efficient remote buffer co-
ordination and data-delivery
using compare-swap and

put+notify

e Low overhead Data Reception/
Bucketing in Sort Group

Hybrid MPI+OpenSHMEM Out-of-Core Sort
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Scalable MiniMD Design with Hybrid MPI and

MiniMD is a Molecular Dynamics (MD) mini-application in the Mantevo
project at Sandia National Laboratories

Hybrid-Advanced Design

® Better buffer management than Hybrid-Barrier design and remove
barrier

® Communication

Replace MPI Isend/Irecv with one-sided Put communication
® Synchronization

Use Atomic operation to get target address from target process

Target process polls on local receive buffer to ensure arrival of

completion data )
P Evalution Results

PO I P1

1. Fetch Remote SHMEM Allocate

|
Address . ‘ - 2500 W Hybrid-Barrier
2. Put Data — I 2000 - “MPI-Original
FOP 0 —_
' 'll‘l:z WI: 6 .g 1000 -
l_
500 -
SHI.VIEM Free i 0
512 Number of ¢ 1,024
. . umber of Cores
Publications:

® M. Li, J. Lin, X. Lu, K. Hamidouche, K. Tomko and D. K. Panda, Scalable MiniMD Design with Hybrid
MPI and OpenSHMEM, OpenSHMEM User Group(OUG 14), held in conjunction with Eighth
Conference on Partitioned Global Address Space Programming Model (PGAS '14), October 2014

Accelerating MaTEx K-NN with Hybrid MPI and OpenSHMEM
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K-Nearest Neighbors (k-NN) algorithm is a popular
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Redesigning k-NN in MaTEx
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