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A fast message-passing library FMPL has been designed and developed to maximize com-
munication performance by utilizing general architectural communication support such as
remote memory operations, as well as to maximize total performance by eliminating dynamic
communication overhead and overlapping communication and computation. FMPL provides
a low-cost general-purpose point-to-point communication and collective communication such
as broadcast, barrier synchronization and reduction. On a Hitachi SR8000, FMPL achieves
an 8-byte latency of 12.8 usec., while MPI achieves 20 usec. FMPL achieves bandwidth of
877MB/s for 16-node broadcasting and improves 57% than MPIl. FMPL is designed for
building more highly functional message-passing libraries like BLACS as well as applications
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that need maximum performance.

1. 0 Oo0Oao

ooooooboooooooooboooooooo
gbooooooooooooobooooboooonoo
gboooooooooobooobboooooboobooo
gooboboooobooooooooooooboo
gooooooobooooooboboOoooDbOoobooo
goobooobooooobooooooboooooon
gooooooooooobobobooooooaoooo

fO00oooooooooooooooDooo
Grid Technology Research Center, National Institute of
Advanced Industrial Science and Technology

f1 00000000 0oooooooooooooooo
Software Development Department, Hitachi Business
Solution

+++ 000000000000000000

Software Division, Hitachi, Ltd.

0000000000000 00000000000
O00O0000O0OOoogoo!oO®®ogooooo
0000000000000 0000000000
00000000 D0O000000000000000
MPI'Y 0000000000000 OOMPIOOD
000000000000000000000000
0000000000000 00000000000
0000000000000 D00000000000
000000000000 000000000000
0000000 000000000D0O0000000
0000000000000 00DO0OD0OOOO0O00O0

00D00000000000000000000
00D0000000D0000000 ScaLAPACK?
000000000 BLACS®O Basic Linear Alge-
bra Communication SubprogramsO00 00000 0O
BLACSOODOODOOOOOOOOOOOOOOO



880 goooooooo

goooboooboooooobooocobooobooo
O00O0oOoO0oOBLACSOOOOOOOOOODOO
oooooooooooooco MPIDOODODOOO
0000000 Oo0oOO0OoOoBLACSOOOOOOOO
oooooOooooooooOooooooMPIC OO
goooobobooooboooboooooooboooooo
goooooooOoooooooo MPiOOOOO
goooooooboboboooooboooboooboo
gooooobooooooooobooobooobooon

goooooboooooooobbooboooon
gooboooooooobooooooboooooao
oooOoooooooOoo FMPLOOOOOOOO
O SRspoo 00 000000000O0FMPLOOOO
gooooooocooooooboboooooooon
gbooooocoooooboooobooooobooboo
goooboooooooooooooooobobo
goobooorMPLOOOOOOOOOODODO
O00000000000BLACSOOODOOOOO
goooooooobooooooboooooboooa
goooooooo

2. FMPLOOOOOOOODOOOODOO
ogo

FMPLODOOODOODOODOOOOOOOOOO
goObooooOoooooooooooooooooo
gbooooooboooooboooooboogDn
gooooboooooobooooboooooooono
ooooooooboooooooboooooOoOFMPL
gooooooooooooboooooon

e J0UOO0OOOOLOOOOOOOOOOODODOOO
oobooooboooobooooobbooooooo
gboboooooooocoooooooboooon

e JOOOOOODODOOODODOOOOOOOOOOO
ooooooobooobooooon

e BLACSO MPIOO OOOOOODOOUOOOOO
goooooooooboOoobooooobooDo
goboooobooooooooo

2.1 00000000000

ooooboooooooboooooooooooo
ubooooooooboooooboooooooognn
gobooooooooooocoooooobooOooobo
goobooooooobooobooooooooooo
goboooooooooboooboooooooboooo
goooboobooooooooooooooooboon
goooooooooobooooboooooobobobooo
gooooooooboooboooooooooobon

Apr. 2002

000000D000000000000O00000O0
0000000000000 00000000000
ooooooooon

00000000000000000000000
0002000000 FIFOOOOODOOOODOO
0000000000000 O0000D0000000
0000000000000 00000000000
000000000000 00000000000
00000000000 00D00000000000
0000000000 00000000000000
0000000000000 0000D0000000
ooooooo

00000000000000000000000
000000000000000000000000
000000000 00D0000000000000
00D0000000000000000000000
Deager0 0000 MOO0O0O0O0D0OO0O0DOO0OODO
00 rendezvousO 00 00 Meager0 DO OO O OO
000000000000000000000000
0000000000000 00000000000
0000000000000 O00000000000
rendezvous 0 00 00000000 DOO0OO0OODO
000000000000000000000000
0oooo0o0oo0

000000000000 0000000O000
000D000000000000000000000
00000000000000000000(1) Ac-
tive Messages'® 00 0000 000O00000O0O(2)
PM'® 00000000000000O00OOOOD
(3) 000000000000 00000OODOn
00000000000 D0000000(3)00000
00000000000 0000000D000000
000000000000 0D0O0000D0O0

2.2 FMPLOOOOOOODOO

FMPLOODOOODOOODOODOODOOOOODO
0000000000000 0000000000
0oO0o0DO00D0000DD0O0Oo00o™®Yooooo
000000000000000000000000
0000000000000000000000000
00000000000 0000000000000
oooog

FMPLOOOODOOOOOOOOOOOOODOO
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000



Vol. 43 No. 4

sender receiver

MPI_Irecv
header -
(computation)

computation
message ( P )

MPI_Send body

computation .
(comp ) MPI_Wait

01 00000o0ooOo0ooO0o0ooooooooooooooooDo
goooooo0O0ooOoO00ooOoOOoOoOo0OooooobooooDo
ooooo

Fig.1 Zero-copy point-to-point communication imple-

mented by immediate remote memory writes and

sender-side matching mechanism.
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Fig.3 Remote DMA transfer mechanism.
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Fig.5 Hardware barrier mechanism.
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Fig.7 Bandwidth of point-to-point communication.
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Table 1 Breakdown of point-to-point communication.
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Fig.8 Barrier synchronization.
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