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Development and per for mance evaluation of
a message passing library on the Earth Smulator

KeN'tcar ITAKURA+ and Arsuya UNO¢

In the Earth Simulator, all nodes have the the Remote Access Control Unit which is responsible for the
communication with other nodes. This unit has a primitive functions which are suitable for the one side com-
munication in MP12. If API’s are supported to use hardware functions directly, they will be lower latency
and higher throughput.

The installed MPI library is not supporting to overlap with CPU execution and data transfer. However, the
hardware is supported. Furthermore, this library is not supporting the special function of the Remote Access
Control Unit. The RCU has the function which carries out communication for a discontinuous memory
domain with fixed stride.

In this study, we develop new message passing library which provide API’s to use directory hardware
functions. From the evaluation, the latency of the short message is 46% shorter than the installed library.
Moreover, the results show that CPU execution can overlap with the data transfer. However, stride data
transfer don’t show the performance, because of the memory bank conflicting.
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BERE MPI i RNA g
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MPI_Alloc_mem RNAMPI_Alloc_mem
FriEeE MPI_Put RNAMPI_Put
MPI_Get RNAMPI_Get
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- RNAMPI_Get3
SBIS T MPI_Win_fence RNAMPI_Win_fence
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BB AyE—Y) FEORRE  ANV—Ty b
[micro sec] [MB/sec]

MPI 50.4 0.151

MPI_with_assertion 373 0.204

RNA 17.3 0.440

(64MB X v & —Y) FEOERM AV—-Tv b
[micro sec] [MB/sec]

MPI 5338.5 1198.8

MPI_with_assertion 5325.3 1201.7

RNA 5306.1 1206.1
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subroutine work(r,n)

subroutine work2(p,w,n,to)

subroutine work3(p,q,w,n,to)

integer w,n,err

real*8 p(n),q(n/2)

call mpi_win_fence(0,w,err)

call mpi_put(p,n,MPI_REALS,to,
0,n,MPI_REALS8,w,err)

call work(q,n/2)

call mpi_win_fence(0,w,err)

call mpi_win_fence(0,w,err)

call mpi_put(p,n,MPI_REALS,to,
0,n,MPI_REALS8,w,err)

integer n,i integer w,n,err
real*8 r(n),al,a2 real*8 p(n)
doi=1,n call mpi_win_fence(0,w,err)
at=r(i)*r(i)+r(i) call mpi_put(p,n,MPI_REALS,to,
a2=at*r(i)+r(i) 0,n,MPI_REALS8,w,err)
r(i)=a2*r(i)+al call mpi_win_fence(0,w,err)
enddo call mpi_win_fence(0,w,err)
return call mpi_put(p,n,MPI_REALS,to,
end 0,n,MPI_REALS8,w,err)
call mpi_win_fence(0,w,err)
return
end

(a) BEDIL—F > (b) BEOIL—F >

call work(q,n/2)

call mpi_win_fence(0,w,err)
return

end
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RNA (@ BNV —F >~ 0.4698

(b) BEN—F > 0.08474

(c) ABEITV—F> 04700
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LEICTH BT T2, MPLsend & MPI_Wait @
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'(ﬁ—'j 7L:.

rnampi_win_fence(...)
t0=mpi_wtime()
rnampi_put3(...)
rnampi_win_fence(...)
tl=mpi_wtime()
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F 4 A b T4 FEERUERR
BT 4 A EREERK Bl AV—Tv b

5 v [B] [msec] [MB/sec]
8 2097152 2030 7881
16 1048576 1612 4962
24 699050 1779 2997
32 524288 1607 2488
40 419430 1778 1800
48 349525 1623 1642
56 299593 1778 1285
64 262144 1608 1243
72 233016 1784 996
80 209715 1623 985
88 190650 1780 816
96 174762 1624 820
104 161319 1777 692
112 149796 1618 706
120 139810 1780 599
128 131072 1624 615
5 ¥ & ®

ARG TlE, #EKS I 2V —F 0/ — NRIEE&EE
FIATSVEREEEL, TOEEIT-72. HERKY I =2
V=% D) — NE@EEON— R = 7IEE L 72@E
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