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Automatic Page Partitioning Algorithms for Data Driven
Virtual Hardware

Y UICHIRO SHIBATA," ATSUSHI TAKAYAMA,""? KEISUKE IWAIf
and HIDEHARU AMANO*

WASMII is a virtual hardware system based on a multi-context FPGA with a data driven
reconfiguration mechanism. In WASMII, a large scale dataflow graph which exceeds the limit
of the hardware resources is divided into some subgraphs and executed on a multi-context
FPGA. In this paper, automatic page partitioning algorithms for data driven virtual hardware
are discussed. First, we show a basic algorithm that can partition a graph so as not to cause a
deadlock. Then two node choosing algorithms, one aims to extract high degree of parallelism
and the other focuses on the communication overhead, are shown to carry out PBP (Paral-
lelism Based Partitioning) and TBP (Transfer-alleviation Based Partitioning). The proposed
algorithms are implemented into a WASMII compiler and applied to practical applications for
evaluation. The results of simulation show that proposed algorithms can achieve up to 14.7%
performance improvement compared to existing partitioning algorithms on a sequential token
transfer model. It is also shown that the worst case performance is improved by up to 18.7%.
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Fig.1 WASMII: virtual hardware.
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Fig.2 An example of deadlocked partitioning.

(3) DOO0OOO0O0OO
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000000

(4) 0DOOOO
000000000000000000000
000000000000000000000
000000000000000000000
00000000000

(5) 0O00D0D0OO0O0O000
000000000000000000000
00000000000D0000000000
000000000000D00000

00000000000000000000000

000000000000000000000000

000000000000000000 300000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000D000000000000000000

000000000000

00000000000000000000000

000000000000000000000000

00000000000 VLSIOOOO0O0O00000

0000000000 FPGAO MCMO Multi Chip

Module0O0 0O OOO0D0000000000000

000'Y000000000000000 I/000

000000000000000000000000

000000000000000000000000



666 goooooooo

03 02000000000000 WFG
Fig.3 WFG corresponding to the deadlock in Fig. 2.
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Fig.6 Execution time on the sequential transfer model.
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Fig.9 Comparison on the sequential transfer model.
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