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0 s 3=1,
next(j)={max{k|1<k<j, B WA—11=W[i—-G—1,j—1]},
1 o RERE ARG WLE—1JEW i — (2105 —1]

KMP BEpmEXARLR BREEACRMARARFUAT TEIAWHINRRREE. 2 TH]=W[;], Wk
RETLEHIIAMWHHIRSER. ETHEI=WHL WA EAHEL. & j=1. WEXs 58— L. RETL+
IR WHIR TR & 1<U<n MBXBES jnexe GO, BB TLHIM W e (NIRRT E ERELTR,
HIj=mBi=nBEF B/ KMPEREHBRIAB 1 ARG E, WA EHLREACER? Y8810
BEUEN . ESUTLEISEHNACEHBNLESR MR EXRHMAFLEN, WEAHL BT L LS R
AN —BES® XMOIAHTEENER. HHEEH Next REMNELT BE rext(Gn+ D nexem+1)
B EXE nert (NI1<G<m)MELHE BB - P CEMBIE I ABEH  HHF M ER B B
next(m—+ 1), IR E T4+ 1780 Winext Gn+- 1) R L A2,

EXRO4IH RN KMP HEETBR. EHT KMP B F 87 Next iB 3, B3R Next B H FEER
W linext (Y —1]=W[j— (next (j)— 1), i—1], i B E R W lnear (7D ]7=W 7], iB B MG B Next B H
Newnext. 8 ERABRFHEEHUER T RIEHN KMP B 5 b IE KMP 3858 4 4.

FAABMNEREKMP EEE NN SRS - I NEREXFAHEEAE B AMBE RN EE. T4
AERBINTULERENHEAEXETEAARBRUTERLIEE. A THAASHTEROET A BEEN
BLRMNEEFBHATEER TS AR — /A P& BB E KMP 853 Next B3 M Newnext fi¥
Wit A .

TERE LW, 4% whie (BB T AN LRI XA R PR S 1 — P RO e, 304 B W1,
FiUEEAE n WHE ;A while B BRA R e XA B4 REFE AREXSHHE kAl —
JEEEME F— KRBT —EHSTT - REANNE. B FRINEBERBT AT —7 HHESH
HEE AT A TSN EREKEADT 20 MAE 1N EHEEEN OG). REEXR4IFIERATITE
Next ¥ Newnex1 M ERHEAERERN O, A XHE R 2 A LLRBHEREHE nextGn+ 1), EE
EEm— 1R AU, E% 2 EERENN OOn),

Bk 1. KMD &8 Es ik
WACEXS T )RS Wlm)
M . REE R match[1,n]
procedure KMP
begin
i=1
i=1
while i<Z=n do
while 1 =0 and W[;11=T[:] de
F=newnext{j]
endwhile
it j=m
marchli Ga 1)1
j=nert[m+1]
i++
else
j++
i++
endif
endwhile
max_ prefix_len=j—1
end

&2, Next M F Newnext BRI HEESE
AR A WL,m]

M e[ .m+ 1] nevonext(1,m)]
procedure NEXT

begin
neat[1]=newnext[1]—C
=2
while j<<=m+1do
i=next[ j—1]
while (F1=0and W 1=W[;—1]Ddo
i—next[i]
endwhile
next[j)=i+1
if jl=m+1
it W 1=W[Li+1]
newnext[j1=i+1
else
neronext J T=newnext{i+1]
endif
endif
Jt+
. cndwhile
end
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proerdure PERHOD.ANALYSIS
begin
peried _len=m+1—next(m-+1);
period _num= (int dIm/ perivd . len;
pattern_suffizien=m mod period_len;
end
1.2.2 FE#R
Wiks 4L RTEES
BASEERNERS T/ =02~ DBMERETF PESESH WIl.m]
Wl EREER
hegin
(1) PE;call procedure NEXT Fx hIER PEGRBZE S W B Nexe B30 Newnex: B
Y
PE;call procedure PERIOD. ANALYSIS / x JhT8 3 PEIEAE W ST B4 » /

(2) PE.broadcase period_len, period _ntm , period  suffixlen
I EBRERNBRAEABRE BRI EREE -/

PE, broadcast WY, pericd _ienl S EHEA RS ANEE ./
if period smum=1 f BRERBY R Newnext BRI BEHBE KNS
B Nevnext B3 TR E P A K B # Newnext
broadeast newnextl1em) HiEt o«
else
broadcast nevwnexrtl 1,2 % period _lex’]
endif
{3) for i==1 te p—1 par..do Fx BEROE S FHBALY Y Newnext B8 B 8l
cail procedure REEUILE F 2 H Newnext pi3 # /
endfor
for i=0to p—1 nar._do /e AR PR A R KMP 4 BB A, 6 EE B ERE
KMP(T, W .n.0.mateh) BRAHBEBEER «/
endfor
(4) for i=0te p -2 par.do Se B PE IR maxprefivien REBNME PR, =/
PE. send maxprefizien from PE.,
endfor
fory=11 p—1 par_do e BEEAE PLL B PR RIS R max prefizien,

PE; receive maxprefizies from PE., WE KMP CBELE = /
PE, coll KMP (T, W,m— l.maxpreficienonatch’ +m—1}
endfor
end )
MEMPHEGEERLEN NAEHNE T maxprefizien RENESE, LB DB mexpre
Siclen-+1ERF 3. 3 KMP A B o F o,
pracedure KMP{T W textten matched. mem omatch)
begin ’
i=—1
jF=matohed num+ 1
while i<l =textlen
white j1=0and W1 =0T do
j=newnextl §]
endwhile
i j=m
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match[i— Gr—1)]=1
j=nexi[m+1]
i++
else
JH+A
i+ 4+
endif
endwhile
maxprefizlen=j—1

end
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Design and Analysis of String Matching Algorithm on Distributed Memory Ma-
chine

CHEN Guo-liang LIN Jie GU Nai-jie

(Department of Computer Science and Technology University of Science and Technology of China  Hefer  230027)

Abstract Parallel string matching algorithms are mainly based on PRAM (parallel random access machine)
computation model, while the research on parallel string matching algerithm for other more realistic models is
very limited. In this paper, the authors present an efficient and scalable distributed string-matching algorithm is
presented by parallelizing the improved KMP (Knuth-Morris-Pratt) algorithm and making use of the pattern pe-
riod. Its computation complexity is Oln/p—+m) and communication time is Q(ulogg) . where » is the length of
texts m the length of pattern, p the number of processors and « the period length of pattern.

Key words String match, KMP (Knuth-Morris-Pratt), distributed algorithm, scalability.
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