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ABSTRACT

Nowadays open-source hadoop systems have been using widely to efficiently manage a fast-growing big data.
Hadoop systems consist of distributed file processing system called HDFS (Hadoop Distributed File System) and
distributed parallel processing system called MapReduce. The MapReduce reads and processes big data from
HDFS and then processed results are written in HDFS again by the MapReduce. Such a processing method has
different system structure respectively according to hadoop version. Therefore, this paper shows analysis results
for performance of hadoop systems. For this, we devise a way which monitors hadoop systems and measure
occurrence frequency of processes, threads, and variables generated in hadoop system itself using the devised
way. So, by using the measured results as analysis indicator, we help the indicator predict inner performance of
hadoop systems.

7l9=
35 Al=Hl, ¥dle]¥, HDFS, MapReduce

.M B dHEe ZEl2H AFY SA0NA fPeis =

g a2lel s wA I A ="HDFS,

Zrtd 7171 Bge] Sate]l mhE &4 UIES  Hadoop Distributed File System)S Ag3to 24

3 Az ol g3 AAZE HolEl AE] 3 £ wgelgs ggAor A A 2 AR i

A FeheE Anze] 37 71d BEAZEY f3]. stFe wWelFa ZHYYas o&d

AEg FoR /sty HHOEIE st FAe wak M wae sE A weh o AxE
2 3AET Sl olHd HuElolEHE XS pzz pAd=el Qi)

a Zgsty] fsiM e &9l dha(Hadoop)& B =Rod= waBa Ba xa pz7) 8
wol Abgstal gioh F oz BE g8 Azd 72 AL 493

— 479 -



L 85 Az" 74

a% 13 a9 29 #Zo

2209 WeFx B4 A FEE

T4 o] gtk

submit

application

1.2.2¢}

Name NodeMasten

ResourceManager

Scheduler Application
Manager

node status/ regist

ration \\ode status

A =V

Node
Manager

T status

Application

Node
Manager

A status

Application

Master

launch J/

T map

Container

launch],

MapTask/
ReduceTask

educe s

Master

atus T

J launch

Container

launch |/

MapTask/
ReduceTask

Data Node(Slave) Data Node(Slave)
*

a9 1

submit

application

Client
node status/ regist

Name NodeMaster

ResourceManager

Scheduler Application
Manager

ration \mde status

shE 1.2.2 WeElws 84 Ae 72

Node
Manager

'T‘ status

Application

Node
Manager

'T‘ status

Application

Master

launch »L

T map

Container

launch],

MapTask/
ReduceTask

educe s|

Master

atus ’T‘

J launch

Container

launch |,

MapTask/
ReduceTask

w1k A T

=

3 194 stE 1.2.25 Zgo|dET A=
#Job)& F Eg7AJobTrackenol A= YA 3
< FYg. F, FE Fol AR 2 TEsty F
%2713} AAL APFo}t, w3, BIdE g A
st7] 918 W gws B3 E AT B
3 E#A(TaskTrackenN+= & EHAZEH 9
o Wy gl Fa A E A3, SENES
T "3 e AERE I EYANA A5
=3

a3 2014 3HE 2.2.05 FeoldET Foll Ol
g 8% glas vy AH(ResourceManager)ol Al
AZgtt st Fel=Ee nixE 9E8E 3 1
o] AneA AYEE i wuyes 2AE
(Schedulen)¢} oZ&]AlolA iy A](ApplicationManager)
o2 A ok 2AFH = HEE AL &
B ®W3E FHsAY EUEHYE A ge ¢
F 2AFHEA, NEFYA A Bihx 84 A
g 3 g3t 98-S . qZe Ao wWy
Ae FHIAENA FhF F AES ol A
2L qZFgAA AEAE Pt A=Y
oA FF 84& ALty =3, fZE Al vl
2HE Adst7] ¢l 71H o] (Container)e] €]
&2 S AEsta, Aeoluvrt FAEHE AA
s st

3HE 220004 3HE 1229 ¥ EHAV F
WS 82 AFE SFdA HelwE 4
Y wol TAE= HEHASES AEs7] 2AsA,
i FEo B A 2 ZUHIPY 7%
o2 FEEdch olgEg £EE Jee FYse
ZREA2E a2 wUR], =EuuA, o =T A o]
A wt2H Fol Ut

2. 4% Ayele

H == ZY2HE FFEAT AP 4

A9 WeE
Y 19 29 2004 34 oz AR 3

1229 I EYA Z2M 29 35 2.2.09 i
2 oA ZEAsE o Btk 48 P
o AYSHE HF WE FE2E okt AN 2

ok Ao YPNEE S5 oE Al
A9 e A\ APIE T4 9 JDI (Java Debug
Interface)(5]15 o] &3t} 18l W Fx T2
L dEAA AFsF+E= wordcountE A&t
Ago] AES HulolE= f7IvHA A AF
st 479 " W& HolEl(User group
assignments(400KB), List of all page titles(621MB),
Wiki media/files usage records(2.2GB), Wiki
external URL link records(11GB))S A}-8-3+tH6].

— 480 —



£ 1 3% 9Y == Fg2H &4
> 35
v a2 wew | cpy | M
AA | WA | RE (GB)
5 Name Xeon 8
= Node | 31G%x4
5 122 | Multi -
Data Pentium4
12 and | cluster Nodel 1.0GH 3
2.2.0 | mode ode i
04 Data EA500 9
LTS Node2 | 223%x2
3. 4d 2%

ZAE A g+ 3Hs(Non-Monitoring Hadoop:
NMH)# JDIE ©] &3 A 3h(JDI-Monitoring
Hadoop: JMH) 374 dagt W g7 T2
A UYL E@2EEE)e] Z&oA wordcount
g Ay,

Welfr Helel A8 Are 23 APEH

At ¢ 2&d 2Y3E dEd M2 J5e
ol -3te] Z43gch,
DI 3 Az" AR YAEE T
FollA shE 1.2.29] & EfA 9L st 2.2.09 €
a2 owuA ZEAzsh YA AREd & %
Z2A 20t W PRz B2 5 59T o
DIA AFSE 2t o|HE WAoA Wi
A 358 29 ¥y &5 A3 DY
olMEE 49l @l Al APIOIEE, W 2§
Ag Azrel FEE wHo. weEbA, 9§ i
B39l FHAol vta, EFAT AEE TAA
1A $1al L5 Anp 7122k 222 D1 A
ool A AlefstAtt. ALl 7)Aot S=
+ java.*, javax.*, com.sun.*, org.xml.*, org.apac
he.log4j.*,org.apache.hadoop.ipc.*, org.apache.com
mons.* & °|T}.

NMH=} JMHell A 99
4 AEe A8 A
o} 3F 2.2.09] NMH % JMH= 94¥ dolg 9
a7)7} 248 Agtel FEdR e 79
dolg e tigh A2 3tE 1.2.20] Bls|A 3tF
2.2.0°] & A=A A, s 2.2.0 IMH7}F
2.2GB2} 11GB9] dlolEd tidiA W =3 &
T3 Fo dHold AZ oF B vd=E=9} b
olHEte] &A FAA AIRE 23} L{/IF &
2R 0 2 WA AT olHd 7Y A A
Sk 2.2.0 IMHelA shF 122 IMHEY Be &
W AR Qlste] FHwol A w9
Baze Aelol 9L = Ao BusTh
7 9FFe sk W Bzae) Ael Ad Az
o7 fFF F Aok FF o] EAldl thafA
vpotdd oot}

delEE W fFz=E
& 29 2tk shw 122

% 2. 35 1229 35 2.2.09 WEFA B4

8] AIZF vl (49 hAlzE mE, s: %)

- e 35 2.2.0
=a7]
NMH | JMH | NMH | JMH | NMH | JMH
400 8m 45m 36m
21s 23s 2s
KB 37s 3s 26s
621 4m | 14m | 22m | 30m | 18m | 16m
MB 22s | 38s | 55s | 59s 33s 21s
2.2 8m | 22m | 10m 2m
N/A N/A
GB 2s 28s | 30s 28s
1h
11 53m 57m 3m
34m N/A N/A
GB 53s 365 52s 59s

£ 3L 3h% 122 JMHeA 2" 9= @

Ag7H‘{l:9’]' Statlc %‘{’: t;.’—l Non—static H‘j.{’:o ;](;‘]E_
35S J|FoR s BE 220 IMHSIS] @Al
W& Mad molth 7 Ao AL “sF

2.2.0JMH &4 £/5+51.2.2]MH A $*100” o]
ot A4kgke] 100%Y o 3tE 1.2.2 IMHS} 3h&
2.2.0 IMHe] =gt 2 Hao] dAH &L Y
3, 100%Xtk 2He W= s 1.2.2 IMHOlA
wAHlgo] =3 100%ETH F wWE stE 220
IMHo A A8 &o] Foes AL 9u|dit 42
o2 7hEA s obg et 2.
AL Z 3Fs 122 IMH . X 35 220 JVH . YV
=100, X=Yd u
7= <100, X> vy
> 100, X< v

£ 3. 3 1.22 JMH} 35 2.2.0 JMH #eElw
2 24 AY A APEe 2dE <, Staic W
¢} Non-Staitc 9] A< A Hu(E9] %)

Static Non-Static
ERE " .
Read | Write | Read | Write
400
KB 55.4% | 52.6% |438.6% | 7.3% | 33.9%
621
52.6% | 91.6% |440.4% | 12.4% | 57.1%
MB
2:2 N/A N/A N/A N/A N/A
GB
1 N/A N/A N/A N/A N/A
GB

— 481 —



2RSS 2014 EAISEEIEE

A ARE gokstd, 3E 1227 3% 2.2.0
B2 AzZHE AdesdoAMe Fdites AL o
ok FARE o] A= dHE A AlxHe
AE5AFE B Zo] oy, e vdx:=
(Ft2EES)d gig deolt. x3, DIE o &
g 3t Al=®E ZAAEked AEle Al 2l
oA shE 2205 ¥ TlolE7} 2.2GB o]l A
= S T F e FHAT oA FFol
Aol & EAolth 18la ® 33 o), Hlo]
B9 =7]7} 400KB&t 62IMB 91 %o ~FHE=
4381 &, Non-Static A9 HIZAAES] AA
H]&, 18]l Static W2 Read HIAMAL A
Aulgol 3tF 12271 9 Ate AL 479 ¢
A 2H BHoFa o AT E 294
1227y 3 £57F § WE o|f+ Static W
o] Write HTALAC] 3% 2.2.07F 400% o)A (&

I

I

) o2g) FYA WEelth &, O WA W=
71 8 woe gulolth od@ olfE dhE

1.2.2¢F 38 2209 uR Tzt 2HHL A
st o] dEtdTtE AL vt deolH
2.2GB2} 11GB9] Al4tgke NMH3}F JMHA A &
HolEHE W 722 Ags A 54 Adx
2o o/ #AFHDE i 29 YA E7]SH
Aot B AydA & F A= F8F A2 3
% 2.2.0= Static M9 Write HZAAC] 3hg
1.2.0 B} 4u) o]y TAYSIEZE /O tis B
o] Y& Aow AgtHT}

m 2a&

NS

FF AT WY

+

B =RME aE 1229 ¥ E#AS} 55
220 Eh2vyz Z2A2E O

= lo

e stanh 99 delEe] At FA34E
WF2E Y AYHE ADE FSG,
NMHS} IMHE 3% 1.2.27} 85 2.2.0 Bt vl
EEERZER )N A 5o thh Holdg B

3Rt olgdt A= shg 12204 v
(2B E)o] A3y A Rgo] ¥e o=
gaEg, a8y, B dAFHE s AA Al
ol tisiA AE5HEIIE &x ggoermg dHF
1.2.27} 3% 220HT Aso] $Fs A
ezl g2 &

FT AFolAes HolH =9 == ujuA
S 23 FF AA A2EE HuiEds &
oty 3k, HlHo]Eo the IMHe| 43 &%
MRk, e A2"HS 834 ZAs
Ao Bl e =FE AT o Ho|th

i WY, oft

A

o
o

=]

[1] N. Laptev, K. Zeng, and C. Zaniolo, “Very
Fast Estimation for Result and Accuracy of
Big Data Analytics: the EARL System,“ in

Proceedings of the 29th IEEE International
Conference on Data Engineering, Brisbane,
pp.1296-1299, Apr. 2013.

[2] J. Dean and S. Ghemawat, “Mapreduce:
Simplified Data Processing on Large Clusters®,
Communications of the ACM, Vol. 51, No. 1,
pp. 107-113, Jan. 2008.

[3] http://hadoop.apache.org/

[4] http://hadoop.apache.org/docs/r2.2.0/hadoop-ya
rn/hadoop-yarn-site/YARN.html

[5] http://docs.oracle.com/javase/7/docs/technotes/g
uides/jpda/architecture.htmi#jdi

[6] http://dumps.wikimedia.org/enwiki

— 482 —





