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Macro-data-flow Using Software Distributed Shared Memory

HirosHI TANABE,t HIROKI HONDAt and TOSHITSUGU Y UBA'

Macro-dataflow processing, which exploits a parallelism among coarse grain tasks (macro-
tasks) such as loops and subroutines, is considered promising to break the performance limits
of loop parallelism. To realize macro-dataflow processing on distributed memory systems,
“data reaching conditions”, a method to make a sender-receiver pair of a data transfer de-
termined at runtime, has been proposed. However, irregular data accesses induce extra data
transfers, which lead to performance deteriorations. This paper proposes an implementation
scheme using software distributed shared memory, which enables on-demand data fetching.
This paper describes the implementations using two well-accepted page-based Software Dis-
tributed Shared Memory systems, TreadMarks and JIAJIA. Evaluation results on a PC clus-
ter show software distributed memory approach is up to 25% faster than the “data reaching
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conditions”.
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Fig.1 Example of macro-flow graph.
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Table 1 Execution start condition for MT6 for Fig. 1.
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Fig.2 Original macro-flow graph.
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Fig.3 Converted macro-flow graph.
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000000000000
040000000000 k000000000
0000000000000000MT2000000
«00000 (i)0000000000000000
000000000000000 200000000
00000000000000000050 ()00
SDSMOOO00O0D000000000050 (b)0O
()000000000000000000000 MTIL
0MT3000000200MT2000000 10
0000000000000
0000000000000D000000 (1)0
MT200000 «000000000000000
000(2)0 MT3000000 « 00000000
000000000000000MT20000 0O
0000D000000000000 ()0 (2)000
0000000000000MT20000 000
00000000000 (1)00000000000
00000000000000000000 kil o
000000000000000000000000

0000000000

00O0SDSMOODOO00000000 (b)00 MT2
0000 «000000000000()0 aD000
0000000000000000000000(b)0
MT20 « 0000000000000000000
00000000 (3)00000000000000
0000000 (1)0000 k000000000
000000000000000SDSMOO00O0O
0000 Read/Write 000000000000 (c)
0 MT20 ¢« 000000000000000000
000000000 ()0 (2)0000000000
00000000000

3.4.3 000000

00000000000000000000000
000000000000000000000000
0000000000000

00000@)MTkEOOOOOOOOO VOOO
00000000@G)VODOOODO0O00000000
000000000000000000000000
00(i’) VOODOOOOO000000000000
000000000000000000000000
VOO0DO0O0O0OO0O0O0000O0 vooooooo
000D00D00000000000

000000 ()00 (i) 0000 MTkOODOO
000 VOOOOOOODOO0O0D0OO000000MTk
000000000000000000000000
0000000000000 MTkOODO0O0O00O
000000000000000000000000
0oooooo

00O0SDSMOOO0DO0000000000000



62 gooooooooooooooooboooooo

o000 sSbSsMOOO0OO0OO0O0O0ooooooooo
goooboooboooooboooobooooobo
gooobooooooooooooboooonoooon
oo sSbsMOOOODOOOOOOOOOOOO000

4. 0O O

000000 200000000 PCOOOOO
Oooooooo sSsbSsMOoooooooooogd
ooo0O0ooo0oooooogoooooooood
oooooooood
oooooooUoOooooooUoooooooo
O0O0OoOoooooog SPEC p95 O swim O tom-
catv0 000000000 0OOOOOOODOOOOO
00O O ONas Parallel Benchmarksdd NPBO O Kernel
cCGUUOOOOOODOOOODOOOOOOO swim0O
1009 x 10090 tomcatv O 513 x 5130 CG O CLASS
BOOOO
SbSMOOOQOOOOOOoOOoDoOoOoOoDOO Lazy
Release Consistency 000 000000000000
Odif000000000000000 TreadMarks
version 1.0.3.3¥ 00O000DO0DOO Scope Consis-
tency 000 0000000000000 OOOOO
00000000000000 JIAJIA version 2.2 %)
O0O0oOoooooo sbsMOoOoOooooooood
0000 0000000000 false sharing O O
0000000o0oooooooo SsbsMOOoOoOgd
0000000000000 00oooooooog
goodooooooOoOoOooooooooooooo
MPICH-SCore 1.2.5 0 Pthread DO OO0
Ooooooo 200 SDSM 0000 UDP
0 0 MPICH-SCore 0 0 O O PM/Ethernet O O O
PM/Myrinet 0000000000000 OOOOO
00 SbSMOO00000000O Myrinet-20000 O
O0000000O0O100BASE-TXOOOOOOOOO
0000000000000000000 100BASE-
TXOOOODOOOOOOOMyrinet-2000 0000
000oooooooo sbsMOOOooooogg
oo0o0O0oooooooooogoooooooood

02 0DO0oooo
Table 2 System configuration.

CPU PentiumIII 866 MHz (dual)
oono PC133 SDRAM 1GB
NIC1 Myrinet-2000
NIC2 100BASE-TX
oS linux kernel 2.4.21
SCore 5.6.1
cooooo egcs-2.91.66

Mar. 2005

0oo000DO0oO0ooOoooon
000000000000 0D0000000000
00D00000D000O00O00O0Y%® oooo0oon
00D0000000000000000000000
0000000000000D00001000000
0000000000SNOOOOODOOODOODn
000000000000000000000000
O0D0OO00DODENDODODOOOODOOOOD
oooooog
0D0000000000000000000000
0D0000000000000000000000
oooOoooOoo®'Y000000000000n
0o0O0Oo sSpsSMOODOOO0DOO0D0O0D0O00
00000 16)00000000000000000
000000000000000000000000
oooo0ooooooo®™®ooooon
00000000000000000000000
00D000000000D0000000000000
000000000000 000000000000
0000000000000 D0000 JIAJJAODO
00D000000000D00D00000000000
000000000000000000000000
ooooooooo

4.1 swimOQOQOOGO4d
swimOD0ODODOOOODOOD0OO00O0000000
000000000000000000000000
00000000000000000000 CALC10
CALC20CALC3 00000000000 DOO0
0000000000D0000000000000 1
0D000000000D000000000 2000
000000 ENDOOOOOOOOOOOODOD
0000000000000 00000000000
00D00000000000000 10000000
ooooooQg

0600000000000000 SDSMOOO

300
_250 8 MPI/Myrinet-2000 —
3 E l'}'/[PI/dl]\(/)[O]?qASE-TX
12} S reas arks —
5200 CIIATIA
E150 mERI—F _
5
£100 -
3
n i
o

O 1

1 2 4 8
EN#{

06 swimOOOOO

Fig.6 Execution time of swim.
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Fig.8 Amount of data transfer on swim (per node).
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Fig. 12 Execution time of CG.
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