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ABSTRACT

This paper proposes an algorithm and a hardware architecture for a broadcast communication which has the
worst bottleneck among multiprocessor using distributed memory architectures. In conventional system, The
pipelined broadcast algorithm is an algorithm which takes advantage of maximum bandwidth of communication
bus. But unnecessary synchronization process are repeated, because the pipelined broadcast sends the data divided
into many parts. In this paper, the MPI unit for pipeline chain algorithm based on circuit switching removing the
redundancy of synchronization process was designed, the proposed architecture was evaluated by modeling it with
systemC. Consequently, the performance of the proposed architecture was highly improved for broadcast
communication up to 3.3 times that of systems using conventional pipelined broadcast algorithm, it can almost
take advantage of the maximum bandwidth of transmission bus. Then, it was implemented with VerilogHDL,
synthesized with TSMC 0.18um library and implemented into a chip. The area of synthesis results occupied 4,700
gates(2 input NAND gate) and utilization of total area is 2.4%. The proposed architecture achieves improvement

in total performance of MPSoC occupying relatively small area.
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Fig. 11. The simulation results comparing with sequential tree algorithm
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Table 1. The hierarchical synthesis result of proposed
architecture
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|

p2 | YTP 28189.49 | 15.2%

mpi 117821 | 0.6%

4579437 | 24.6%
|

p3 | YTIP 28167.18 | 15.2%

mpi 1190.52 | 0.6%

AA Al #Hololx AL SE  Holol3(auto
place & routing) 7|52 AFE3Isith ASTROC|A
HololA] B ZEo] 9l ZIF(ungroup)=le] o]
o} =7] wiiel] EF02 AR eghrh
V.2 B

MPSoC+ #|2] &xo] 3k A9 A, A
A7 4m], AAAZE w5 we o]Fe] gle] 4l
)= Al 2wlolx] FHZ 77} ghbsicl ofZel7
o]xe] Zrlel 1o uwpE alkEke] ZvlE Z2A|
Aol e ASHCE FkEws FARARL gz
Ba A, Bl enEER Q3 WEHA) Zog
sl Aoz ATkl =HA edkerh kb
E =rollAl HEZE2AA AJaHlex] HREFAE
Ao A Fol7] e, A v oY
25 FHdigte g gs= dwESd MPI FUls
Alekslar AT MPL 3l W-e] WAz =
2ZAA QAA= MPIL_Fwd #o] F7l=gla,
o] = ARgslo] wolzelel Aol Udwe]Ee Alsdt
o2 WA A T8 =3l

Aloksl=  Fo]zzlel A9l FFE=  Sequential
Tree dve]Et I ] o
N_NODE-1(N_NODE=% X244 x=o| 49
AAsAtol qlglth wdk dlo]zele]l HRojiE
Tzob wlwebd o) 3.3ue] Aol gtk
=3t BEM AlEdH0]4A §, VerilogHDL <1o1E o]

S8 13, Akeke §ule] delols st
Fig. 13. The layout result of proposed architecture
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