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Evaluating I/O-efficient and Fine-grained
Multithread Library by Chapel

JUuN NakasHiMAT! and KENJIRO TAURAT!

It is essential for the runtime of high-productivity parallel programming
frameworks to execute highly abstract code as fast as possible. As a mid-
dleware for implementing them with high performance, we have proposed a
multithread library called MassiveThreads. It can create many threads with
little overhead, can balance computational loads dynamically, and can execute
1/0 operaton efficiently by I/O multiplexing.

In order to confirm that MassiveThreads is useful for implementing the run-
time, we implemented task module of Chapel by MassiveThreads. And we
evaluated task creation overhead and inter-node communication throughput.
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Fig.1 MassiveThreads Implementation:Work Stealing and I/O Multiplexing
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Fig.2 Chapel Default Task Implementation
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Table 2 Experimental Setup of Fibonacci Calculation
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Fig.3 Execution Time of Fibonacci Calculation
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CPU Xeon E5530(2.4GHz)x2 = 8 27 (16 AL v I)
v k=2 10GbE
oS Linux 2.6.26(Debian GNU/Linux)
o MassiveThreads:GCC 4.4.1
Carvi47
Chapel:GCC 4.3.2
Chapel O/ N—V 3 1.3.0
J — NE#E GasNet
By UDP
A Y FH C 47 4 7'Z U @ malloc
SHESI O A X 8 /31 bk x2%% il = 2.0GB
ARt EIE 2'8 [l

KM TH 2.

MassiveThreads 1L T X TOEMIZEBNTH o &b LWERZ R L TWAD. U, kg
KNBDAT 2= TR =BT XTCFIFO THDHIZH, FAITRAL Yy ROTZHD
AEY EHERT DA — =~y FRKEWVOIZKR LT, MassiveThreads X LIFO 72 2 /7
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}
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Fig.4 Main Loop of RandomAccess
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Fig.5 RandomAccess Result v.s Loop Parallelism
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Fig.6 RandomAccess Result v.s Locales
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