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The Range Barrier Synchronization Mechanism
on a Bus-based Multiprocessor

Yumri HiGAsHI,t HIROTAKA CHAYAMICHI' and MASAHIKO IWANE!

The bus-based multiprocessor system requires a high-speed synchronization mechanism for
executing fine grain parallel tasks. In this paper, we describe the amount of hardware of
barrier models and propose a range barrier mechanism using the modified CAM. This mecha-
nism is implemented on bus-based multiprocessor MSBM and is evaluated quantitatively. The
speed-up ratio to the normal barrier is 1.27 to 1.59 with 16PUs for doacross-loop programs.
Using the range barrier causes a decrease in bus-traffic.

1. 3L ®IC

EE AR VBRSNBEEOT Oty FRTHAL
TEFVLEE4T S5 O IZFREESLETH L. &
NETICNY 7THEBBEL LTEEDONY 7 Ol
SBMY, DBM?, Fuzzy /3 7%, Elastic NV 7%
EFRRESNTWE, T2, TOX RN TREE
FVESEENLL, HEOEEN R ILEEE)N L
ENTVREY. —F, B—NAFERICL A AT
BROCVF 7Oty 3 TRENAT 7L AL S
HERETARIETH L. INEBETH72DIINAN
YFEOHBA, FENABESLI-F RS Va—Y ¥
T TENABELTET LT LT L0 JREINT
w5,

RIWL TN 7 HEHBEON-F 27 E%
BRetL, "—Foa7BEMERNEREZERLT,
MCAM D% B\ /2 H# /3 75 (range barrier) [

t NIRRT HERER LS
Department of Electrical Engineering, Faculty of Engi-
neering, Kyushu Institute of Technology

2398

BB IRET D, TRENARESIE AT VR T
B AR E I FIEHEHE MSBM 7 k12 %% L do-loop
707 T hEHCCERHEFEET). ’

2. NUTHEIEBEON-FKI 78

FHAR 2 EEDON—F 7 2 7 THRIET 5 £ EE
e LT, BEOoNY T, NYTFa—% CAM
(Content Addressable Memory) %\ 72 SBM B
L U'DBM, BEREREER 2E) MCAM % H\w:
N T E SsSBM DV Ep BT b D, EEDNY Tk
70y TREMETIBRNNY TYITHY, FE
WKN=F 2T &I, U RS 7 R
HTH % SBM, DBM, SsBM TId< 2 7 2 {§H ¥
5 ETRENOT ULy FHETORBATEETH 5.
SBM T3\ 7HICIZ@IEFBEBISFE LT Y B 1)
BrkoN)TFa—kHWCHRE%IT5. DBM O—
T 5 Full DBM (FDBM)? Tid/ Ny 7 I3
JEFEAR AL CAM L2 b Yk @ dag mem-
ory D& BWCRABZITH. SBM, FDBM Tz 7
¥ a2 —% 7213 dag memory OEHD72DIIN—F 7 =



Vol. 38 No. 11

K1 n7OEYYTIATALBITS
N T REEBREON-F T 2 T '
Table 1 Amount of hardware for synchronization
mechanism on a n-processor system.
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Fig.1 Range barrier synchronization mechanism
using MCAM.
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Fig.2 The state diagram.
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global: a[MI[N} global : a[N]
local: b[M]N],c[M][N]  local : b[N], c[N]
for(i=1;i<N;i=i+1) for(i=1;i<N;i=i+1){
for(j=1:j<=M;j=j+1){ afi]=b(il;
afj)(ij=alj+11(i-1]+2.0; clil=afi+1];
bfjj{i=blfi}+hlli} }
(a) Exam.1 (b) Exam.2
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Fig.3 Do-loop programs.
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Table 2 Time required for executing loop-body.

Exam.1 Exam.2
1 byte 4 byte 8 byte
Rk 31.7 3.1 11.7 13.0
IR 31.7(21.9) | 3.1(1.4) | 11.7(5.6) | 13.0(6.3)
doall | 11.7426.6 | 1.6+1.5 6.3+6.4 6.9+7.0
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Fig.4 Speedup ratios (Exam.1).
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Fig.5 Speedup ratios (Exam.2).
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Fig.6 Speedup ratios (Poisson solver).
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