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] §9% 3719 UEZ R A W
237] 98, A ARE IHE et 5y
9] key/value %o] F4 & F JEE dr}
O 2 reduced AHE3EA ¢k HDFSo)A
st a3t @9 WEHS AR, 2 2Rl
A 3 A5 etk CloudBLASTS A
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Hlg As walg 727 9lE HMMER,
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3= AL 7hsdktth

CCAGGTA

ll

B TR
O
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»seq! >56q3
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»sea2
GTTTAGACC
80! >50q3
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25602 504
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Y
BLAST BLAST
Mapper Mapper

(38 4) MapReduceE 0|83+ BLASTY H&3}

CloudBLAST= #4419 thite] 5= dolH
Hlo|2E stupel 71} olmA] &R 74
sto] #HEE B3, o] 7MY oluiA] HERE &
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o] &3te] 7} 7Hd AP L E EA5t BLASTOl
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Aoz FAE AU EFHE vloEH o]
2o A W AL sty 7 sHy
Avith 7P wolE ol g Z2HA FOEM
47 dolHE AHste A Boke o Hold A
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CloudBLAST+ Hadoopg E&3td H
BLAST 478&& A3g 4+ 9g& °
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t}, CloudBLASTolW“ oy &
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ALE oA TS A FAE At &
HE FHYE 7 e FAS AT F Ik ®
St 717] O Alo|Eol £AHE Y] & 7HE A
& 437 Y3 ViNegt= 7H MENA 71&
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AL e FE9-EE AMIEE St

MapReduce 7|t9

‘%ﬂ]—‘l— ﬂ‘ﬁ _u_HH(cross over), EH]
(mutation), 37} AHANS T3 M= Al
o JRA = Aakgeh JHAEY g At rE 24
o2 FojRAE u, AA AN o9 S ¥
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Zof 74de G54 HsE st 1 g
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Aol 5 sttt o] 4L A998 HAs)E
A w7kA] 9 SyEn ol A FoA
Hrrek g Ak gl REY XS AR s

HE F44 432 5[8]E theat 7Ho] Fo
D AATS A8 A 42 3k AAZ e o}
T3 °olE 7t 3kl AMAEel worker GAE shut
A gdatel WE Helg . anst 59
ol AhE F8islal v, o] L8k worker 7+
o A eIy FAFS M7 wdsle A
A i B4 @AV By o5z F
M HH o) AEg Adsie] g AU E 23}
8t7] A1zkgkt, oldf, 2t A PE TE H A8/}

7}
AL Q=R AR s 22 4ot}

function PGA
t=20 /* index of generation®/
PLO] = ail0],++-, aJ[0] /* initialization */
Evaluation(ai[0],--, a.[0])
while not T(P[t]) do
P[t] = Mutation (Crossover(P{t]))
Evaluation(a'1[0], -+, a%[0])

{Communication)
P[t+1] = Selection(P'[t])
t = t+1

endwhile

eturn Optimum(P[t])

A A HA 9 g e MAE e
o E7F 2 AT wie 847 AT T
WA Px, Py7b Fo13 S wf, Pxe] BE 247}
ol tFHE Py RE 24HTH AW Pxr}
PyRuth Aty gegicl o)g7 she] 229

e Aua,

6.1 MRPGA: MapReduceE 02§t =& SAIX}
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apReduce E.3-2 map,
reduce, reduce®d] Al @AE FA AT}

MRPGAE #1¢ map¥ reduce®] 983 &9
o 71/%k AL vhE 2k
map:: (keyl, valuel) =) list (key2, value2)
reduce:: (key?2, list(value2)) =) list(value3)
reduce: : (key3, list(value3)) =) list(valued)
¥ 71/3k A Hold {3 o 2o
Keyl: integer, Valuel: individual
Key2: integer, Value2: set of individuals
Key3: individual, Value3: infeger

6.2 map THA|

&3] 7p dA w2 A el tlE) map A4t
& Y SEPTE map T4 YHOEA
keyw= ZHAIS] Q¥ 2ol3 valuew 7HA o]t
map A4 valueZFH A& FE351e] Hr}
g sy, 57 4348 A4k map BHA9
A AE Ade 27 229 fo]Euo] 20
A=), £ MapReducest €8, £7 A=
7)ol 93] EF= = Aol oy} Ao 3 2
Sk ol Bg AL ZF reduce FAkol
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function map (key, value)
P = a[0].-, a.[0]=Individual(value)
/* translation of problem space */
P' = Evaluation(a’[0], ---, a\,[0])  /*
evaluation */
Emit (default_ key, P)

immediate results */

/* submit

6.3 reduce 1=HA|

reduce 94+8] 19A & map dAire] AAJ s 7t
&l 8] Pt Reduce D4HE value
list2 78 MAFES F2313L o5
3 Mg ANdE TPt TR A A
gt BO2Z reduce HAFS AH
final__reducer®l] tigh oz AL}

7 A3 Fle AAL, e FAfo|t
reduce 19AlA AFE EE T dAid=
reduce GA4H] 2@Alo gt ¥ o R L E

function reducel (key, value_ list)

i =0 /% index variable */

foreach value in value list
Pli]=ailil,-~, a.li]=Individual(value)
i++

P’=Selection (P) /* perform local

selection */

foreach individual in P’

Emit (individual, 1)
6.4 reduce 2CHA|

Reduce 4te] 204l A9H Megs ¢
Aola, Zt w39 oA IHY IHPT
Reduce 2941 & reduce 1941 7F A $ =7+ 4
FE oA A Adhol g HF HEg
g AAHE At

o} Z3= MRPGAS t& ¢& g I¥

o7 AHgETh

Reduce 19 A A A9 g x4 24 A=
RAGH A AAE 27 8 HEgH AES 2
22 3l o)y e JYS A A2 s
Fdct

function reduce2 (key, value)
P = ai[0],--, au[0]=Individual(key) /*
translation */
P’ = Selection (P)
selection */
Emit (P, 1)

/* perform global

6.5 coordinator

MAZ A8t A% 39 32 coordinator
£ g2 7 3 MRPGAYA coordinatore Al
Edo), 2AZHAA ALY AE 5
s, Fsle] 7t &3mtrh HAH O A E 5
@tk MRPGAOIA AlgAtE £4F AFH
& o)B &g AWUEA ot Atk tiAld AL
e 3o map, ¥ M reduce, e
coordinator® E@sle AFXUEE T2
3 #oh MRPGA A3 A|2~"2 map, reduce
59 ¥E FYE Ak

op & omN ¥ ox

function MRPGA

t=20 /* index of generation™/

P[0]= a[0],--, a[0] /* initialization */

Evaluation(al[0],:--, au[0])

while not T(P[t]) do
P’[t] = Mutation (Crossover(P[t]))
SendToScheduler(P'[t])
P[t+1] = ReceiveFromScheduler (t)
t = t+1

endwhile

return P[t]

6.6 MRPGA &13 AJARL S
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