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The Data Reaching Condition for Macro-data-flow
on Distributed Memory System

Hirok1 HoNDA,* TEPPEI UEDA,t® TAMOTSU FUKAGAWA*®
and TOSHITSUGU YUBAf

The coarse grain task parallel processing scheme using “execution start condition”, which
represents the parallelisms among coarse grain tasks, realizes a macro-dataflow processing by
dynamic-assignment of tasks onto processors on a shared memory system. An implementa-
tion of the macro-dataflow processing on a distributed memory system, such as PC-cluster,
requires new functions for explicit data transfer between tasks assigned to distinct processors.
As one of the functions, it is vital to make a sender- receiver pair based on the use-definition
chain determined at run-time; however, the execution start condition has no information
needed for the function. This paper proposes “data reaching condition”, a method to make
a sender-receiver pair of a data transfer for the macro-dataflow processing on a distributed
memory system, by extending the concept of the conventional reaching definition.
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Table 1 Execution start condition for MT6 in Fig.1.
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Table 2 Data reaching condition for MT6 in Fig.1.
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Table 4 Status of data reaching condition and data
access condition.
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Table 5 System configuration.

PCOOOO A pCOOOO B
OS Red Hat Linux 6.2 Red Hat Linux 7.1

Kernel 2.2.19 SCore Version 4.2.1
CPU | Pentium3 800 MHz x2 | Pentium3 866 MHz x2
oo | 128 MB 1GB
NIC | Ether-100 base Myrinet-2000
MPI | mpichl.2.1 mpichl.2.0
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Fig.2 Example of implementation.
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Fig.3 Macrotask assignment and execution.
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Fig.6 Macro-flow-graph of swim.
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0 6 00000 tomcatvO [sec]
Table 6 Execution time (tomctv) [sec].
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PL O PL O PL O PL O

1 100.2 100.2 1.00 1.00

A 2 65.8 66.0 0.66 0.66

4 104.0 103.6 1.04 1.03

1 49.3 49.3 1.00 1.00

B 2 30.2 30.1 0.61 0.61

4 15.9 16.4 0.32 0.33

0 7 00000 swimO [sec]
Table 7 Execution time (swim) [sec].
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4 10.9 10.9 0.25 0.25
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