Bab Alzele A gad

01-)

2H,
A A ) gkl

e-mail :

= A8 FAHE prefetching

AAE, e

SE=ETE
skt8776@yonsei.ac.kr, { jaehyungkim, sanghyun } @ cs.yonsei.ac.kr

Enhanced Intra-block Prefetching using

incremental update in Distributed System

Kyungtae Song, Jaehyung Kim, Sanghyun Park
Yonsei University, Computer Science Department

]
ﬂ%v}.%l

So] o]Fold %, 1 F HEHS Zo|

Wl =i ol % o}
deoltE Ay & & e Aulzse] dstal Ak 59
2 =Y 2
stof A & 9
BN XH
Prefetching 7]1% o]t}

g}:

2 ofe] 0Exs BAA 2GS ekl

-?Jié AREEE HlolE A WA 7bg By

L7 =% @io] gl o]lE Hetet

A (data locality)Z 34A17]17] 98 BS A
71 Prefetching 71'*Holl A= Data

Computation Al A whj o] AJdell A &= o2 Prefetchinge] +=%¥]7] 714 Prefetching®] ©]5&
e F ke dHo] Ak 2 E 3&%01]/\11_ Prefetching W& 7H4dste] & =9} Prefetchings:
o

Eof| wE 53 prefetching 718 &

14
7FE U (Gartner)7}  BlHoJE] g0
Velocity, Variety)= A 2] gt o] % ®djo]Efo] tjgh ¥4 O]
=k 53] obskA](Apache) ATH1E FA
QE A~ BA Ay Axd"o] tFoA FAEWA
AP wgow vhoHE AT £
#4& 2F F QA HAT 1R s we
2 AEAgse] dEoE oEas ¥ o
R 815 (Hadoop)[2] & TEA Q) @242
A A2 Al ~8 MapReduce
Al2~¥l HDFS(Hadoop Distributed

= =30 88 l-
e el rfo r

=

[e))

=
File System)® ?*é%i} MapReduce= 3 sfloF
s o sl #Fe "eE R AR gE

[e)
Auelq Wadoz Aas ¥ &
TRy mdojt,

MapReduce®] #5442 o3 2Tk HDFSe]
Aelsior & dlolel7t Aol Qi 2L ol
=2 A5 input splito]@ 2t} Input splite E=9
712 AL, AWM FAE = 7 AYE T Map
AYds Fdste == skt input splitel] s o]

o =
V== T

# o] EEL 2016WE BR(FAFEALR) A
o2 FFATAGY ALS Wl £Y8 ATY
(NRF-2015R1A2A1A05001845).

o

Ty Hh Map oz MY AdES

¥}Z(Intermediate  output)e]2}al  F-=2i51,  F3h

vfi— combine, shuffle®] 218 A A reduce 2<
=2 Agdr.

-

4 i ofN r2
o B
ol

rlr ﬂl\ﬂ i)

tlo]E]  Prefetchingo] &, dlolE locality® &83}17)
ko] <Agkell  2reolar QlA] e dHolHoltgke
F9o 2d 7hsAel & HolHE Ulﬂ MA o=
A T S et dold localitys &-&317] 91
st AlmEso] HE8] AT Wil 7S dATES
AA B = A [2[8][4] = = HPMR - Seo et al.[5]2]

=12  MapReduce Framework “Jol A Prefetching 2}
Preshufflings  ©]-&3le]  MapReduce <4t £LE
A =Foltt, 53] =%l AAE  intra-block

Bi-directional  prefetching 2. =4,
ANA gE el
AZEA e g

o]5o] Hoj gtk

prefetching  WH-2
prefetching®. 2 <l F-2}8-0]
A B AEa= pzres
w0l prefetchingo. 2 e 4= gl
Ag wdstA =3
olo] E A prefetchinge] H-2-go
oA prefetchinge 2 95 = Y& o5% Hus}
st Wl diste gy R g A4S F
prefetchingS A1 2Het 4= = Adet A AXsla,
1 AAbE A 3-E bi-directional prefetching©] o} one
directional prefetchingS  o]&3sle] FHogk we k9


mailto:skt8776@yonsei.ac.kr

iy
.
o

Ir

prefetchdtal ©f e FPEx
&FakE prefetching WH S A A8k gk

o] =& Tt v 2k 284 HDFse}
71¥E =% HPMReIA <] prefetching H2lol  tha}o]
AT, 3 A E FE prefetching WAl ko]
2 vk 4ol s =R AR FF AT
WEES AlA B

HlolH &
p

2. W7
2.1 HDFS
HDFS= = ¥ Al&sls 2 oA e

vigoly g BEAIGUA|A~EOoRZXA  Master/Slave
T%Z zkal vl HDFS Z2l2H = shue] =9}
ozl 7He "ol === FAYC U= ol
wro e #e 2 5, dolH WA T F¥=HE

#Elsh= Master AH o] 93 dtrh dlolH k=t
Slave A¥ J&-& 3t zt A AL E HFE=
7155 3t} dlolE o] tidk HDFSol A dole S #%sh
e 55 992 vro] AAEH, shve 5
128MB9] 7]23tS zZrenh e Wugdd s feke 7

|

.
=

5 7IE@@E HAbstel M2 gE

) 2] g},

2.2 HPMR - bi-directional prefetching

HPMR - Seo et al.[3]< MapReduce cluster 73| A data
localityS 34 A17]7] $lsto] prefetching™H-S A A 3+
=wolt}.  Prefetching o=z &5 U(intra-block)
prefetching®} £% ZIH(inter block) prefetchingo] #|A] %o
ARNT=H, & AFdAE EF dl(intra-block) prefetching
e mEdth HPMR[3] E=lA A A7
prefetching®l' 3 (¥ 13 Zo]  bi-directional
prefetching & =4, gt A= Hgg Ailo] G35

AL w B AFKAHE FFo = HolHE
229 WA o|t}l. Intra-block prefetchingell A it &k
82+ processing  bars A &HHow A

computation®} prefetchinge] 5713} = %=5 = A bi-
directional W28 o] &3le] EZ Q3 reade} UEH =
gl A GES s ot

3. ofol o]
3.1 348 prefetching %3

71 WA(1¥ 1)S one directional prefetchingS
23S u  Prefetchingg =®r  Aak EHw7)
e} x] Al ¥ Prefetching] ©] H-S dA| E3la, 93]
YEX A bandwidth?t AE3HA =2 Bi-directional
SHA Prefetching=S %1 8313t

ShA] 7k 7]1&9] Bi-directional prefetching<
Prefetching®] #%+ o] %o Prefetching®. 2 4 o]5%
83514 #oh. =, Prefetching 18 Folli= Prefetching®
dolgeo] diste] o5& ¥5 F flvkes Solvh. whd

one direction®. 2 X138-& 3}%|, prefetching A1 A& &3
A 5E &3 prefetching@} prefetched computation©]
B Aol o] Fo] x| A At prefetching dFal v H-i-o]
Axke] FPFH I Y= FE B} MEF T £ s
ZAolth, A B AFo A= Bi-directiono] °} one
directiono] &} = 282 ¢lal bi-direction ®.t} o]
A WbS AlA S

Prefetching A1 &S & © FA3 sjnd, dilbo]
THE = A AR prefetch7l A E = A AR

o
~
o

ZolAE= A HolA  prefetchs A FebA €
PrefetchingS A1 2138 A A& T3 22 o3 2ok
S 1-S 1-S
=+ = — - A
VC Vpc Vp
v, =prefetch =2 52 JejolAe i &=
V,. =prefetch®l Fefol] 4] Ak
V, =prefetch st= &=
s = prefetch’t A FEH= AH (AA AVE 1=
A7 steltt)

(e > V5 7H33H5ATh)

71¥€9]  bi-directional WH-> F prefetchsl= SOl
V.ot ol olaid A Er o] & 23}t sfrH,

S 1-S7 A
—_— _ 2
1A Vp B
ot}
A9 se
G Ve * Vpe = Ve x 1y
Ver e+ Ve x B =W+ Ve
O]i!
29 8=
S’ :L
e+ Y
o]},
A7 Ve > W, Ol B2 S9} 579 BE, RAZ 77}
W= e iel 258 kot xy (y<D)E A B
Ve W
§=22 5= o] Hel§ <SS ¥ F Uk
xy+y—x x+1

1-S, 1-S'0] Z+Z}; Prefetching ¥ = H& o= 2 Prefetching
= HEo] 7]&E bi-directional WHKET e AL
& g vk ER, IS ARy W=7 prefetchd
A A7l el S8 ARE ES

tﬂ o] E1 g = T
webd e o 5 9l



Computation

Prefetching

in progress in progress

Processing bar ¢/ Processing bar

(=19 1) 71¥2] bi-directional prefetching 3]

Computation I Prefetching

in progress I in progress

Processing bar S Processing bar

(¥ 2) /A F prefetching *-2)

3.2 Incremental Update

31049 A(1)s EHE V, Voo, Ko & Lofok
ghrh o] ¢7] Hjske] B Aol A Zﬂ’\1o}E PR
Incremental Update©] o}, o E‘r I} o

1) 2 w==dA AS Adets E5d deiMs

71E9]  bi-directional WAS ]85} prefetching S
A g gt}

2) A EF9] prefetchinge] 4 g 2=
Agst=d 2- AZES o] &3t W, V., 1, ¢ #ES
7y 7t -3

3) Tl A ZkS ]85l one directional WA O %
prefetchings F3 3ttt o] F A2 oAV, Vpe, 1, 9

=& 7IE el "ot A=
4)3)= wkEE

Tt

A E5S AYE de A dES ¢ U
of 7] prefetchings A&ttt ajEE A
A= 2 A7 W&ol HELHA Feoh v
o]  EFE°lA  computation  processing  bar<}t
prefetching processing bar’} W= 3kl oW
prefetchings Sttt aAuk 2Hglo] APAF=2 A4
#eEe] HAxAow AAEo] Hu B prefetching
A" 73 ¢ dA @k o] MapReduce 2
128MBe] =55 £, & JiE At 2=
AZIARQL As Fste] AR LAzl e AUES

O e &
Lo Jjn A

A% welad aRdoz fova 44 AES AL
F 9k
4. A8 % BF ATIY

Seo et al.[3]S *aL3te] HDFS, MapReduce ol A
Data prefetchings *+= U &&2o= & + o+
WS A A ST

712l bi-directional ob, one-directional
WS AjEste] prefetching®l Hlo|El & 014‘1%‘ T U=
AldE w24 Iz, rast 3 FHE S-Stk
One-directional =% ©] bi-directional W3 H] W}
w2840 Atk S FHekdnh B=gh, prefetching Al 2

H]—/K] o]

NS Azl 9ske]  Incremental UpdateS o] -&3F
prefetching WS 3¢St} Incremental UpdateS
E3lo] Hzak et Al prefetching A2 AAS S 5

ATH

HPMR[3] &=&ol w2 prefetching ®]&o] 60%E
Jo] 7 prefetching overhead = <13} prefetching H] £-©]
Fobyel wel 60%°] FiklA A= o]5o] xuh
0~60% HU} gty ko 2= s prefetching WS
TAEI FAlo prefetching overheadE =Y & A&

weoks a1elsle]  HDFS, MapReduce ArollA]  Data
localitys o]&3te] R} HHEIT G&H0 dolH
Al WAs TS HEE S

FaEd

[1] The Apache Software Foundation https://www.apache.org
[2] Apache Hadoop https://hadoop.apache.org/

[3] C. L. Abad, Y. Lu and R. H. Campbell, "DARE: Adaptive
Data Replication for Efficient Cluster Scheduling™, Proc. of the
International Conference on Cluster Computing, pp. 159-168,
2011.

[4] M. Zaharia, et al., "Delay Scheduling: Simple Techniques for
Achieving Locality and Fairness in Cluster Scheduling", Proc. of
the EuroSys'10, pp. 265-278, 2010.

[5] C.He, Y.Lu and D. Swanson, "Matchmaking: A New
MapReduce Scheduling Technique", Proc. of the 3 International
Conference on Cloud Computing Technology and Science
(CloudCom), pp. 40-47, 2011.

[6] Seo, S., Jang, I., Woo, K., Kim, I., Kim, J.S., Maeng, S
HPMR: Prefetching and pre-shuffling in shared MapReduce
computation environment. In: IEEE International Conference on
Cluster Computing and Workshops, CLUSTER 2009, pp. 1-8.
IEEE (2009)



