oM-6

BRLEYZF 71 BlEERE

WorldTSP (&7 % MapReduce DiEF

s gt EE e

1 ([FUBIC

e t—) A< 78 (Traveling Salesman Prob-
lem:TSP) i&, k2 SEEOKEREZRD 5
BTH5. iz, TSP OHFTE 1,904,711 #rfizKE
9 5K A2 BB AR D BREE LT, World
Traveling Salesman Program(World TSP)[1] 4% D,
B, BREOKEBROEHFHNEINT NS,

WorldTSP & HHAZ N8, REalEREA R
B3R, ZLOFERENIINSE. TDD,
PC 75 AR ZR N iUl %Z V5 T & TatHR
MZ2BRT 508N H5. FTTRKED Web [EHiik
WS 572812, Google THWOHN TV ELE
TuF5 IV TETIVTH S MapReduce Z VB
RFFEZRET 5.

2 TSP & MapReduce [ZDW\T
2.1 MKEtE—ILZATEE (TSP)

TSP L&, H3L— VAT UH, Baxifmz—E
O U THFHRICE > TR REIC
72 BHRE8Z RO BB THS. TSP &, THEOHEA
GOREZEZABH D, MHED n BOHE, KEE
@ S BORET B, 2D, HHOBHEE S
e, AEbEORIIR AR DL k5.

2.2 MapReduce

MapReduce (&, Google DFEHiE TH % Jeffrey
Dean & Sanjay Ghemawat i X DIERE iz, AR
WPCIIAR ETORREITUTSIIVIDETIVE
% [2].

Google TiF, K 1IZRT K5I Map & Reduce &
W3 200t AR AEDYE, KEBOT— X LHE
%#PCIIAZETITo> TV,

LT T, MapReduce D 2 DD 7114 AT DNWT
HAT 5.

Applied MapReduce for WorldTSP
T

it
i
Tt

Tomoyuki HIROYASU(tomo@is.doshisha.ac.jp)

Mitsunori MIKI(mmiki@mail.doshisha.ac.jp)

Hisatake YOKOUCHI(yoko@mis.doshisha.ac.jp)
Department of Life and Medical Sciences, Doshisha Univer-
sity (1)

Department of Knowledge Engineering and Computer Sci-
ence, Doshisha University (1)

Graduated School of Knowledge Engineering and Computer
Science, Doshisha University (})

1-3 Miyakodani, Tatara, Kyotanabe, Kyoto 610-0321,
Japan

=K s
tAERE T HPE AR AR ERER R

Takaya YAMASHITA (tyamashita@mikilab.doshisha.ac.jp)

1-417

RN NI T
t IR T

& &
‘*"ﬂl\*
0
=

prad N

>
=
g~ =
1: MapReduce DL
2.2.1 Map

Map &k, GLELELDT—AMLH LWVWEH
BF—BENEERTEZTOLRATHS. K1ITRT &
HIC Map CREEL T — A ZZITHD, T—2%E
B L Reduce IC5[ T
2.2.2 Reduce

Reduce i, K 1IKRTXHIT Map B HELNT
BEOT—2ZRE0E L, BERNCGRWT—42%
HAT2 70t A TH5.

3 TSP IZH17% MapReduce DEA

WorldTSP %R Tz, M2imd&dic, it
SBBOBEEEZDEIL, REILEKREEKEZHEAED
H®, #FLUWKEIEEZ T % FiE% MapReduce 138
9 %. MapReduce D7t RAILLTFDX 5ifT
o7z,

1. mEEE] (Map)
TEOTEED b EH OB EEITS

TR DA EDYE (Reduce)

FEIUTEEICON U Tt ziTy, RlElkih
TekEgZHAEDLE, 2EEEKE T 58 E
ERT 5.

3.1 FHENE (Map)

FREBDTENCDWTIE, BHEATTRH (Edge
Assembly Crossover:EAX)[3] THWHN T3 HIE
BAZRAT 5. LU HEEEZ AT ERO 5 E
FIEZRL, K3 ICBSKZRTY.

1. BXSHIERHEND, WFARERTS. OB,
ERENTBEEKE parent-A,parent-B £ T 5.



B!
@;W—’ > -
LICIES - BRI —tes
il i _»w —>
D E [ “3f
e
m-f

X 2: TSP I MapReduce % U7zBRONE DRI

2. parent-A & parent-B A EDLE, BEE G’
ELUTHRT 5.

3. G oFKEEETH S AB-cycle ZERT 3.
AB-cycle &, parent-A & parent-B DKEERD
FRRZHIGEY, FORMEBRIETEREINSE
SEEROC & THB.

4. ERUTEED AB-cycle 5, 1 DD AB-cycle
ERC, IREBLIZED% E-set £33,

5. E-set % parent-A\CiEAT 5. E-set ZRHK LT
W% parent-A DRI, parent-A OKEIEED S il
BRZ1TV, parent-B OFiZ, parent-A OB
GBS % 2 & CHEEBESET .

SR e

(e e

X 3: hRAEAEE AW EE O EFE

3.2 MED#EAEDHHE (Reduce)

Map I & D & N b 2EE2KE T 5
BRERZAERT 5. LINCHEIE N EE) b 2z
WEg 22 E M T 2 FEOFIEZRL, K4
R ZRT

1. JEIE NFREEUC 2-Opt ZAVTRIELZTTV,
KEEZERT 5.

2. M5 Ty LHC, REETNZEEZ are-
A,area-B £ L, B area-A,area-B 1< B HPTH

1-418

X 4: &/ 2EARZ AW icRBOEAEDE

ki1 &35, FUT, #E area-A,area-B O
BEEE d(k, 1) DE/INCIR S X5 BEHERT, K
i L LTRSS,

it

5: pEIE NI OB A E DY

4 FLOHESHORE

S, KHEBZL TSP 2L i a#E 7
VT ETIVD MapReduce ZiEH T % FERER
U7z, Map T, JLOEED SEBOBEBICHE%E
17V, Reduce Tl, Map THE|Ihi-fEE) 52
B2 KBS SRR Z LR L .

S, BEODEFRICISAZ) VIFERR
W, fEEODEFEEDR LR, BB UTRIED
BWIEFHERITY, KRB OSECHRRRE DHIRE
ToT<.

SEXM
(1] World Traveling Salesman Problem
http://www.tsp.gatech.edu/world/

[2] Jeffrey Dean and Sanjay Ghemawat:MapReduce:
Simplified Data Processing on Large Clusters,
Google,Inc.(2004)

(3] &HE#H—, IMES | KEYE—IV A< R
T BHRR BHAAL TR DRBR & FHl, ATHIEE
2435 Vol.14, No.5, pp.848-859(1999)

[4] FARET EWHE ISHBCE [k 8] BEuREL
FEE 7)) XL, p.89, BHIEEE (1993)



