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Parallel processing in the translation to VHDL from the C language

KoOsE1 SHIMO," AKIRA YAMAWAKIT and MASAHIKO IWANEf

This paper proposes a new parallel processing paradigm using a reconfigurable comput-
ing system. In proposed system, a C program is parallelized statically into threads. They
are translated to VHDL, and then, they are executed by a reconfigurable computing system
directly. The threads cooperate with a high-speed synchronization using flags on the recon-
figurable device. To evaluate the effect of a parallel processing and the performance impact of
synchronization, we have performed the preliminary experiments using some programs on a
real machine. The result shows that extracting parallelisms improves the performance of 1.14
times at average. The low—overhead communication and synchronization on the reconfigurable
device can achieve good performance improvement on a parallel processing.
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Fig.1 Concept of system
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Fig.4 Image of creating hardware thread
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if(BBlend="1" and tf="1") then when 4 =>
BB2THO <= BB2THO + 1; S7;
end if; when others
when 1 => end case;
Ing?T;—i%));:?BZTHU e (b) operation of thread
end if; case BB2TH1 is
when 3 => when 0 =>
if(S5end="1" and S6end="1") then if(BBlend="1' and tf="1") or BB2end="1") then
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when 5 => end if;
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Fig.6 Organization of the testbed machine
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Fig.7 Picture of the testbed machine

deboooOoObDOOODOOOOOYDODOOODDO
goooooboooobbobbobOOoobobboobooo
oooooorpGAOOOOOOOOODODODODOO
goooobobooooooooboooooood
goboooooooooooon
gbobooobooooooooocooooobooboa
goboobooooouooooooobocooooobooo
0000000000 FPGAOOOOODOOOOO
oobooooooooo
4.2 JO0O0OOOO
gs8sibooooooobobooooboboooboo
goooooooooooboboboooooobo
OO0O0GCDO 147 00FIBO O 1.26 OO QSORT
go7o00d0doooGChDOOO FIBOOOOOO
O00000000oo0poQQSORTOOOOOO
goboooooooon
gobooobooooooooocoooooboooboo
goboobobobooooobooboooooboooooo
00000 GCDO 1.5100FIBO O 1.680QSORT
O 1i500000GCDOOOOOOOOOOOO
OO0OooOorIBOOOO QSORTOOOODOOOO

089

2750 Seralver. [

200 Parallel Ver. 7] 4

2250

2000

B I e H e € 1

1500 [oormrmme b e s §

5
a
8

B e T I 1

Number of Clocks [CLK]

5
a
&

500

250

| =

FIBO QSORT
Program

08 OOODO
Fig.8 Result of the experiment
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Fig.9 Breakdown of execution time
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01 00O0OoOooooog
Table 1 Breakdown of logical states

Program exec  sync invc
GCD 8 2 4
FIBO 4 0 2

QSORT 21 5 10

02 0000

Table 2 Gate count

Program serial parallel
GCD 18,101 18,610
FIBO 2,393 2,320

QSORT 9,462 12,656

03 0O0Oooooooooooooobooo
Table 3 Flag, thread and basic block count

Program | flag thread  basic block
GCD 14 12 4
FIBO 5 5

QSORT 27 19 11
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