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SAREAE W Y S e AR, HFEH RS *E%;éifi} T W2 FofddlA AFEHIL Tk AL
FALGu ol A= AGTFE o]l &3te] 25 FA%. AgTrEE ¥AY, AFA, FFAHF
Ag Tol ottt olul FFALALE  mn) AT Fhel AT £ gow HIT mije 2d=
£ o]&3te] Olm+n) A Olmn) FIHe o83 WaLuFo] AANFHNULG £ =M= 7]
Zo FHFAAAYE Astste BELduEES AT 244U HIALudSS AAE 7]E] 1
A Fs HHgleta, 7o wEdLnYdF, ARyt AL HAsE wEddudF, T
22 283 Ay gELdugE SIS vwdc Ag A3 hAd gEdaugEe] 7
Eo] WEIuFET AAdANA 16 ~ 63u] o], BE dAlel dis] 19 T 24w o] w2 43
NS B
1. M8 YE ®gstr] A8 ded A FFEPAM] Foln)
¢ [elpiR=1 SRR R TAFE A} ) A T EAEe FAAAEPIAY A= NP-¢Ad
(approximate string matching) €xgl5< A2 AA[1], (NP-complete)o] ™, Agte Ao thakr|zted sj4dE
AFEROH23], AEARSH4A] 5 vhkst Hofola AT ATHEL Bl e 53 A FHAIALE 5HZ
Ha Q. ZARAAm RS A drs o] &ste] Expd ZaHPE o] &3std O(mn) AT F3HE o] &3t A
o eAE AT gyl yo] FAER FAE Dot sbebe guElEe AAEh (714 E 7 X9 ve
27 m, nim <n) F 249 X9 v A §(X, V) FdA” AL & W, ¢gHd  HHelES
T XE YE Rggsy] fs 2o HAh vgow Hgou O(tmin(m,n)) A7+ O ) &I+ o] &3sta] AXtsle
o dExA< AR+ WA (Hamming distance), duglFS AAEA
AR AT (edit distance), FFHF A (extended edit < GPUY /‘4%01 Al o] Exdufa Eofo A=
distance) Tol 9ttt F 249 x¢F vel thdt YA GPUE &&3 wWHst A77F @@sAa Uvhg9,10]
= T EAde oyt & W X YE W] 93 [Blel A= 4-#Alek &ag)F 7Inke] HAAAYE ALtst
F2a3 FHa WA (change)Aike] Folth F Extde # = g Fdd dE gEdugEs ANsded, & &
AAYE X5 YE ¥gstr] 98 2e9 HaA #HyAL X}@A Zol7} 10,0000, ¢t = 29 w, GPU 7]xte] W#
o] Folt}. <] HAAAMML Ard(insertion), AFA ag o] exYgngEEe ok 3u] wEA FIPHA).
(deletion), WA A o2 FAHET, s, 7]FEo] AYALML [91011*1L Aho-Corasick 2EvIE}E o] &gt = md
A F A YAE WAHSE A (swap)date F71 S GPU 7|wtoz Hadog AAsle] HAFTEuAIE
st FZHE Aol 9t X9F Ve A ALE XEB 2+ (longest common non-superstring) A4S |23+
ok [10lelA = AP AD FAE Olm+n) A2
¢ o] =R I2d% ARCEIATEAG JLon BaAdTAL Olmn) A& 1§38 daste gagnsss At
A 91& o} Tb@ﬂ /l OJ%A}CQOWNO 2012R1AZA2A01014502) Ko, F EAEe dol7k 1,000d W GPU 7]k ¥ =
AT LR vaned ehvanzan o o 4an st
FARFE Az AW - gk, [101eA = g A e s Adtetr] ss GPU
’;1iﬁf{m<Z‘i”iii)f‘}fgif#ii%iffé&ﬁ&ifil@iﬁ%{féii o 2AE #EE e Agshn, AARATE o)
Edxzyg &g ol&d AXY AT "HEW o Zuz=ge s A B =R = GPUY EAS u#ste], ogl 7l
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(substring)?! X[ X[i+1].. X[j]=

AE X9 Zole |X|2 HAIY. xo AvE=
7%, FNER X0 == X[i.(i—1)]e AR
ok 271 7F ml Wl Aol A AL]FE A[f]7HA
H BEud(subarray)> Ali.j(0<i<j<m)E
Fa, 2717 mxad 2209 wWld B ¥, jE
2% Blijll0<i<m, 0<j<n)E Z&AI}
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2.1 EEEEY AR A

(28 1) ¥X={a,b,c}¥ W, X=ababca, Y=cbacab®

H-"Hlo1 &% H[5,6]2 A4td wel DX, DY [10]

T oEAd x(exm) e yv(ex")o ggagAgs &
g7l FAHZROHYE ol &ste AT 5 ATH6,7.
ojuwf Ak (m+1) (n+1) =719 Hlo]ES H-Hlo]E
olg} stz H-Hlol &9 Hlijle X149k Y]1.j]° 3

Z XVME} webA  Hlim,nlol F A9 X9
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H-¥]o] &< Axlats Wi o8 2o WA 3 W
A A ol sl Hiol=i (0<i<m), H0,jl=j
(1<j<n)® z78st) o] Z+ Hijle e 2 (1)

of ola| AAitE T
( Hli,j—1] +1,
Hli—1,5]+1
Hli, 5 —mmTH[z—l ,i—1] 4 6(X{i], Y14)),

s(i,4)

(1)

e, s(ij) = Hlp,;—1,q,— 1+ (i—p,;—1)+(—g;—1) +1
§(xGl, YD = Xlil=Yljleld 0, 224 o 1eltt
o s(ij) = WA gt s(ij) ol et p
st g Hli.jlolA Iﬂ%‘r%tol agE o9l gAE U
ehdivk. 5, pye YEI7H —1)] Aol vehts kA
oo 9AE YEaL, g X[zM Y1.(j—1)] 7ol e
b= kA 9AE debit e o, a¥ 144

H5,6)5 A w, Y]l b7 X[1.4] el A mhA Ee
el 91AE dolm e p =40]3, X[5]91 ¢7b ¥i1.5]
2pol A mhA] o L}EM“ A7} 4ol Bz g =40]th,
H-Hol52S 8 $xom Axsria 7pasa Xi|=
BE AT w7tA u =AW, YiilE W wE"
CwEA p, ARE AL |3 279 WE DX g
A4 Wg DYk wesith | X7 449 W Dxe}
DYE o] &3k, s(i,j) = O(1) Azl AL 5 9L

Ruigyes)

it

7y Hii,jle 2 (DS o]&3k O(1) Alztel]l AxE 4
9lar, Hlo]E9o =77} (m+1)x(n+1)o]B2E O(mn) Al
o A

7+ FE ol g8ty H-HolES AT F 9t a9
1& =“ababca”® Y=“cbacab’°l] TH3IF
Hj5,6]& AT wel DX, DYES RolFt}

22 7| &2 stHEEAHE HEA L UHE

(19 2) X=ababca, Y=cbacab¥d W H-®|o]E WHAAAE
$s 2= wx 9 6dA Ale]EdA e DX, ¢ DY, [10]

2 (DellA & F e, Hijles AdE] s e
Hli.,j—1],  Hli—1,j-1], Hi—14], Hlp,;—1,q;—1]
(1<p,<i, 1gq,¢j<j>o1 AA Ak olok gt [10]e]
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sb o] QEH: oA AF of R Faki= (o3t DX,, H-®Hlo]E° A¥E AFsted o &ar. oA T
e Aoz WEdor Aitegivt 3 gizhalol g wkel ol HlijlE A 9siME Hiij—1],
SAlel ARE s GAE § AbolZolg} stkAb. ' 29 7 Hii—1,j—-1], Hi—1,j, Hp,;—1,q;—1]7} Basc} a4
Aol Wi 7 AbolFo] wiAHE 2¥ =9 WEE e 7, CUDAS®] Kepler o}7]€l el M e hulme]s Hu)
Ak 7 e shte] B A wA s ABKBE AH83 4 7] wiel, H-HolE AAE T
Zt Arel 2% WEANE Y] e e 4 2Y=s R weld AAE % Qb wElA] B wmRold= 19 33
Kb DYS srEldlepsith aels b RSk DX o) g(m41) azle) wes el Hlij-1),
DYS 2% DX, DYt sbah. a9 2 68A Al=d g1, mi-1)e) dg s FRdzdeqE
el DX, ¢t DY, 5 BTt #esta, Hp,—1q;—-118 Zxs7] 98 A H-Eol
AAYGA= 2 el g DX F®s v ALE 2o Advmaled BEdttl o2 Ea, H-go] Lo
sALduFAMe AR Axslel DX/ H A3 e Admrele %3452 5 2How = 4
AAHAY HEIugFE 2ds 7 (+1D)P S o tztMe AEo AAE FAHPAALNZ Asw
k2 AAbsorsty] wiatell ol gt A A ettt e AR 4 gormz v e Z(coalesced
[10]¢] A eldA = cAATEIt FEANMES 27fst memory access)°| 7hsdtth AMFEAE [10]9 3ol
Atk EAHAEE 2 CPUE ol 8ste] Atst, DX 2 O(lm+n) AN O(mn) FHE o] &ate] Far),
T 0o i, DX,F AN w oA AN DX,
= 2Abg 7, Dx,ol Xitlol g guwr Aasc 9

ke)

DX, R%F 0% Z7ststar X[]HE X[t]7hA 72+ &3
2 laA AAFuE AaA 9o F e |3
7 A W, Olm) Azl Alatbad 4 gl

AN dAE AAEGANA AMtE DXE o] &35t
g 29} o] A @9z FAlo AAE ulElA
AbolZ2 O(1) Alzkel AXE £ Ui, F m+n—1719
Abol E2& Aakslr] W&o 71FEY WHEdugES

g

(29 3) 6HA Alo]EF S AAe weo FHrl R

S MdE HIATAR HEAL A ool el A58 S

2 =woAe (1019 dA=GAY AddAe 3
AEE ST AR EAE [10]6A4 aoe P E AL 4. AE Ha
HE FHolrelet F&e A (backward search) WHS o] AdgALe ey 2rh CPUE Intel Core i7-3820,
3kl At Frmee] =49 Xk 4 DXE @ RAM®S 32GB, GPUE NVIDIA GTX 660, CUDA SDK
Fotal, T PR e 2ol Aedd WA A W Ade 55 0SE Windows 8 (64bit) S AF&slgic). o}
2= ((0<t<m)= DX9 BE 28 BF 002 = wlo iz gakul(| ] = 200 el AFetgivh AF
713kl o) % X[t|RE X[174R gAstEA ZF 219 HolH e F9= A" Zol7F 10055 1,0007F4 100
YA AH7E 0ol AAAHARE P43t} ol ZAEH 35 A F7HAZL EAE 1008 o]&3skath. [10]44 & 100
7F | X eld, sl 2u=e AAYGAES Fg83v [10] Ho et Hur FIALE SAHIAoY, B =FoAe
o e TE 2yt X[1]FE FAC Hsd, BE 10079 AR AYE ALteted Ay e ARE S
o] wAE A gk o] WS Zh 2= 7} X[t HE H Aok, ek, duplo] st A9 HIWHA A [10]
23t7] wiEel, MEdEA el AR etk ¢, B = o] 2AEE o & ATWHES HolE HAEWHORE )
ol Al AAsE AAHFEAY] EREE FHoto AHY Atk ¥ 49 5olA 4" A 100 A g s A
O(m) ANzt AAdGAS F=3 g}, be] oo, tulo] 2 v R 9 Wl WREE] Alole]

ArrdAd A= CUDAS o8 719 E53 FHFHE o|HE HAlslE cudaMemcepy() &9 FaAIZHS x 38t
2 & o]&3ttt [10]AM & shte] &5 o] & qk 2 st h [10]9A4 G838 e FEH) Y ¥Eddag
=AM E Ay MY EFS ol &t £AdE vt 3 Z(H_CUDA), 2 =folA AAstes dguzant AR
e E28 dgste] 72 w244 Al s &3y Ag st HE3duEFH_CUDA)Y FHHEE7A] ALgs o
E Al AE Y FHUEEE T EAE XY Y, 74 B g F(sH_CUDA) tall 3 Al 7HS v a3kl o),

a9 4= A9 A9 10040 g AxadAe &
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2014 Fj|stegtErls| =
PA S HojFo pH CUDA+ [10]91A4 o wEtha
ARG 2 A o] FAAIMS S I, AAEE A
IE fulo] 2R HAFSl= cudaMemcepy() AlFS &8}
Al @3ttt sH_CUDACNA FfHulRgs 449 o 74
DX & AZsted ol&stdh 7 AL o7t 100¢
o], pH_ CUDAE ¢ 0.344 ms, H_ CUDAE ¢F 0.021 ms,
sH_CUDA= °F 0.021 mse FIAE BAth F 3
dol o]z} 1,000¢ uwl, pH CUDAE ¢ 279 ms,

H_CUDAE °F 0.044 ms, sH CUDAE °F 0.041 ms®]
Pk wolvh wmebd  H.CUDASH sH CUDAE
pH_CUDART} 16 ~ 634 ©]A w2 £3A 7S 1),

(L9 4) A% F24 1002800 gk dA Ao FaPA gk
v 2 (ms) ( X[=20, 100 < m,n < 1,000)

(19 5) AY BAD 10049 HFAT

=2

2HEE F FPA7s) (| Z]=20, 100 < m,n < 1,000)
a3 55 AY FAYE 10089 SHAIAYE Ats
o AREE F AGS 2ozt 94 d9ye wpe) 7
o], sH CUDAA FHHWEg:E F 239 Xx9 v, 7z
DX,, H-"Hlo]E9 AdRZ xgst=v ol &studtt. ¥ &
A ] dol7k 100¢ wil, pHE ¢F 0.027 %, pH_CUDAE

°F 0.011 %, H.CUDAE ¢F 0.00056 %, sH_CUDAE ¢

0.000399 z=°] FHAS Btk F &AL Aolt
1,000d @, pH+= oF 228 %, pH_CUDA+ ¢F 0.18 %,

H_CUDA+= ¢F 0.00503 %, sH_CUDA+= ¢F 0.00745 %9

1 A2 E Axtst=d
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FYAE ZAh 1019 A9 f41sA pH_CUDAE
pHE T} °F 138] W& FPAIZHS Btk H_CUDA®9
sH_CUDA: pH_CUDART} 19 ~ 24u] o] w2 =3 A|
e BATh F BRG] Aok 1,0002 W,
sH_CUDAE H_CUDARXtY oF 158 =¥ 43 B
Rown, FHAEe] TFFFH 27|t

0.00071 %= o] A+& 1HIYZE
o} ofo] g <l WM E FF o
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