(inteD
DY if HT N E ] hiK
Conference 2015

OKk BxHhf bxbhC Kk3Hf PR3l Bk
KVK b K3 £ MBIG OpenMP* cK 3 X 3 Hme
f@aKKKMDBW5PN ¢ GI GT 1T HT |
C|U$téfEdltI0n

WxBK KB O K \aTHR Keark

av.,_‘“?ff QO“ O 1l 01(1)’
1 0

ok

',I,fif,ok } Q

ek



OKK BXBFbXKBG Kk3Bf P3r Bk K33 KMBISDb

OpenMP*cK 3 X3 Hmha
Cluster Edition
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Why Hybrld Dlstrlbuted Applications
System Softwarestack

Simplifies Use and Applicati@evelopment

emory
Storage

Configurable
HighBW Memory
Non-VolatileMemory
StorageBurst Buffe

Compute

Many core
Multicore
Intel Graphics
Intel Xeont FPGA

Interconnec

Configurable
NextGeneration Fabric
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Why Hybrld Dlstrlbuted Applications

A Hardware A Parallel programing Y Pure MPI
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Why Hybrldn Dlétl‘lbuted Applications

A Hardware A Parallel programing Y MPI+OpenMP
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What are the Aspects of Performance

Intel Hardware Features

Distributed memory Memory 1/O Threading CPU Core
Messagesize Latency Filel/O Threaded/serial ratio ~ uArchissues (IPC)
Rankplacement Bandwidth /O latency Thread Imbalance FPU usage efficiency
Rank Imbalance NUMA I/O waits RTLloverhead Vectorization
RTL Overhead Systemwide I/0 (scheduling, forking)

Pt2Pt->collectiveOps Synchronization

Network Bandwidth

Cluster Node Core
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Latency
Bandwidth /0 latency Thread Imbalance
NUMA I/O waits RTLoverhead _

|l ntel E Parall el i 0

In synergy
with Intel HW and Runtimes




0001

100°1°

B

ol
00m0011000



d Aij el

T )] 1



