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Abstract With the advancement of IT technology, the amount of data generated has been growing
exponentially every year. As an alternative to this, research on distributed systems and in-memory based
big data processing schemes has been actively underway. The processing power of traditional big data
processing schemes enables big data to be processed as fast as the number of nodes and memory
capacity increases. However, the increase in the number of nodes inevitably raises the frequency of
failures in a big data infrastructure environment, and infrastructure management points and
infrastructure operating costs also increase accordingly. In addition, the increase in memory capacity
raises infrastructure costs for a node configuration. Therefore, this paper proposes an in-memory-based
hybrid big data processing scheme for improve the big data processing rate. The proposed scheme
reduces the number of nodes compared to traditional big data processing schemes based on distributed
systems by adding a combiner step to a distributed system processing scheme and applying an
in-memory based processing technology at that step. It decreases the big data processing time by
approximately 22%. In the future, realistic performance evaluation in a big data infrastructure
environment consisting of more nodes will be required for practical verification of the proposed scheme.
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Fig. 1. Mapreduce frameworks based big data
processing scheme

Welws 2= 719t dlhlold A7 7 st
oA Al T3H= Resource Manager, Job History
Server, Node ManagerE %ol Bt 9] dlolH
7F A== HolH =553 1 Hlold =S| v
B RV AREE Y =8 ISt o] #ER
2 T YT 9] F2 EAL Holg k=9 &7} F
7FESE dHlolE A7 ARME ZAgt ey QI
2} 4L HolE B9 7t FTFESE Aot i
g gEo] F71E7] wizell A-stA FAdslok g

GlusterFS[2, 61 &85 Hdolg] A7 72 &
Al AT o BAF 1 AJAHE 83 HljolE
A 7| YT FARRE 24 ol AlAdlog SAdE
GlusterFS& o #4F ot A ARlF g Hlolgrt
AE= EEo] tigt HETolHE HeE /st
A gow, i AAHoY 7|les B 5514
Augic} o] Qs YY-to] Ao Qg AR

AR Qg Hloly AAdT 22 A= ok B4 ot
o AlAgof A5 ] AR, GlusterFS= & d4gst



4IE(0JE X2I8 BNS 9

A o=t [1% 21 GlusterFS 714 Hlglo|g] A2
71HE vehdch

Container

Brick
Container
Brick Brick
Process -
Node
Container i
Brick
Container .
Brick

T3 2. GlusterFS 7|8t 2H0|H 2| 7|
Fig. 2. GlusterFS based big data processing scheme

[Z1% 219141 GlusterFS 715t Blgo]g A 72
HE 2 A5K= Brick Process NodeE &3l A3 =
£ HolEES sHe Holy kot Z2 A%E
3Poh= Containere< 59l et A4 == Hlo]

El= GlusterFSOllA Al Brick B2 A%Hct.

2.2 Q1-m=22| 7|t QH0lE X2 7|8

Ql-wxa] 7|9k ddjole] Xz 7|H[2, 71 B4
AgE g9 viaE Egoto] Wigt 9] dlo]
Bl A2ok= 7IHoltt. Ql-wze] 7|9k ddlolE A
2] 7|¥olA BHA 0 g Wo| AMgEl= W2 ATt
£ olgsto] WHigt 9 ©lolelE Aok Aotk

20t Yl RA9] theg AR /i 7]&olH,
WA FART 52 $20] APIS A5ttt API AlT
oF Amg= B 224 FHAQ HldolH Za g
o] 7Fsdtct. Ana9] BlgolE A7 452 dlolE
7F AR L EE9] HEEE 79o R SRt o]
Qe oA Aget EAAIAR 75t ddjo]E A 7]
Holl Hlsf <k 1008 o4 w2t o]23t A2 452
2 Q5| AntaE 7|29 LA 7|4t Blho]E
A2 710l vsf vldloje] AZE Y3k 7] Azt
vrol whefigh k] vlojelE A9 AAIZE A=t 71
A it (39 312 Ql-Hme 718k ¥HlolE A
2] 7|¥S YEhdc

I-H22| 7|8t slo[=RIE WEoly X2l 7y s 129

RDD

DataNode

Spark REiE] DataNode
Server i

RDD DataNode

RDD DataNode

O™ 3. Q-m=e] 7|EE BIH0|E X2| 7|
Fig. 3. In-Memory based big data processing scheme

(727 3]0lA] QI-wxe] 7|9t Hdolg A 7|
tlojg] =59 Wz E 5f HlolHE Agt. |
s 5 A9 W2 A dolert HEk 9 A
21d wjoitt AnFoA Qg RDD(Resilient
Disributed Data) Glo|8 25 Sl Welo] A%
st HlolEE Agith

2.3 2FAIE 24

2 HojlA= dA ARt FAAAE R Hiho]E
A 71} Ql-vxLe] 7]t Hidlolg] A=] 7]Hd] o
& FARE =S5, aTARRE AR

A, ZAALE 7] HigelE] A2 7o) ||
olg] A2 52 L7t WAl Yo Ago] Ha
ot BAAAE 7R EjElolE A2 7He] ke
s HHloly A2 S=ok DHI A /o, k=
Zo| #7h g2 s A2 e SR 2y =
£9] #9] F7h= Hjdlolg Qlmat ol 24 7}
S oA WiErt obx|al Qlzet B ZIET}
S7Ho] Qd=et 2ol "ast vgo] 7M.

o7t AL FE(D), k= AAY S 40, 3
SR A A, Foit TR ke &
(BrrNode)= 7g2Jstd, o7t dARt &g +4(1)
I g

6172

)

€1
P = ErrNode (7

FA|(DlA o7t B =9 5 10HE 4



130 si=yummsAr|asis=2x H128 H2s

oJstd, <F 0.0025% HEZ Fo7t T o U2
&% 4 Ak
Qe EA%E £59 HErBlockrs WERT

De fault BlockSize
DataStroreSize

ErrBlock= P (2)
F2(2)01A AgE dlolel 2715 100TB, HloE
Lo A== 712 £5 371E 64MBE 9o},
£AEE E59 = 9F 3,906717F EAYH Tt o]t
A E59] &4 HlolH Y Al=Ao] 583 AlA
goflA] wj$- Z]gAolct.
weta] HElolE A2 7Y
A7, Kot w2 Hlglol X7} 7hssfof gtk
=4, Q-HEe] 7|5t BlElolg] X7 7[He Qlxme}
TEHE-2 = Ql-wEe 715 Wdolg A 7Y
2 dojg7t A= LB WEaE AMESt] b
olE|E Attt o]2fgt £ Ajsfordt HlolEH 9
|FHET Z Wi §og L EE Aot
/A1 Hldolel A7t 7hssieth. &30l & whdol
ot glgolE Aajle d-HxE] 7|9k ddlojg] A
718 A&sPlole B2 Hlgo] Al
wbA Hdole] Ay 712 Ql-vme] 7]ut Bl
olg] A 7|HI} FAAH 7|9t ddo|g Ag] 7]
Hol] §ote stolHe| & HFA|9] Hlrolg A 7]Ro]
feicl=g

2 Aoy WS 7

3. H|etsk=
ARtehs |l-vlE2] 74k sfo]Hel= HEolE A
2] 7|HL QkA BEAE QAE}o| gk ol-wra] 7]
g ajdloly A2 7y ZAMAE Z|5E HjElolE
2] 7]¥o] §3td slojHe|E Hrao g HlgolHE
Aegict. (19 4l Adsks Hdlolg A2 71H]
A n2AAE Yehdd

SGI0E 2] 714

Shuffle

and Sort el

Map Combiner

J8 4. HRtok= 2H(0(E X2| 7|8l X2l Z=MA
Fig. 4. The process of big data processing scheme

Aetet= Hdole Ay 7ML ka2 &85,

A ARE ShE A Y A ARS ARESH e
FAE 59l dHoleE Agith Atsls vlvolH
A7 7MY m2AAE WeRA ZEdYaY £
SAE APt WeRAY 8 D= Map,
Combiner, Shuffle and Sort?} Reduce©|t}. Map
Al 24 9 A2 tolHEs |k ¥A 1%
A 9 7Fgoks 98 $338ItE. Combiner @A
= £ =204 Agtsls dARE A AgEE W
F29] Map SAICIA A2] =)= Bt g9 dHolEHE
< Shuffle and Sort FAIZ HEs7] Aol Reduce
@At fASH BlolelE A2jgtth. Shuffle and
Sort Y= W FA T df]AolA AsHoRE 5
P== DA ZE Map DAY Combiner BARIA A5
g HolHE #1508 {2 F FEIrh

Reduce ©AI= 94 A9 Shuffle and Sort ©
Ao AEEZ HolHE 7Hte R A7 ¥ B4

//Mapper=288 AgH &
Load Context

AT 7P

//MEEe] & dlolE ndl A4
DataModel dm = new DataModel();

//Mapper25-€ ¥ dlo]g A ¢i7]
while(Context. nextKey){

9 //AEE 2] Hlolg g7

10 Object Key = Context.currentKey;

11 Object Value = Context.currentValue;

0 ~J O\ U1 W o =

13 //elelE ZEo] dlolE] AA5}7|
14 ds.add(Key, Value);
15| }

17 | //#meo] dolg &87]
18 | boolean success = Store(ds, Contex);

18 | if (successi

19 //Combiner A3}
18 ExecuteCombiner();
191 }

13 5. Combiner HAQ| HIOJE XM2IE & YAZE
Fig. 5. The pseudo code of combiner step for data
processing



HEH0IH M2lg gdE

[sXe)

AQtst= HlHlol® A 7P 8 @A &
Combiner @A) QI-Hl=e] 75F A& 7|&S &8
sto] Hrt wlE Hlhlolg AYE $PoleF gt [
9 5l= Combiner @AY Hlol8 A& ATt YA
FEE YERT

Combiner @#li= Map @A A -2 to]g
£ H=E 277] Y6 7P 1A WERAe] 38
tlojg A4} 22 HokE =95l= Context ZiA|
£ 293} Context A= Map @HACIA 12} A
25 glojeEo] BF AR == AAolH, wzed] A
7] SJgt glole Hde 719} 3t FHE dH
719 g FHZE dlole 22 T olf= #e
F2oA Hole] Hesh= 7|& Holg 2Ho| 7]%
& FHE A=) giZolch [T18 61 W=z ol A
A== 719 g FEHY] doly 2 yUERd

{Mapper Thread ID : [
{Key : Value},

{Key : Value},

{Key : Value},

1)

O3 6. M22(0] MY== 7|2t e HolH 22
Fig. 6. The data model of a pair of Key-Value type

[2" 6lolA] Hole 2E2 Map g7t A==
Mapper Zi49] 2| Enjt} 719t gF Fejo] v = A
A=, Hlolg = Holg A &Ko At
JSON Abgi},

Combiner @4l= Mapper ZA|2HE A
tolEEs A4 oy 2d AAE 4T F,
Context ZAlo] A4 HolelE ¢i7] A&zt
2 dloje= AAH dlole mdo AgHct A44g%h
tloje 22 Mapper ZAA|25E A2 Holg
E0] BF Aol A=A wEe ol AFEt.
Combiner A= HEe A7o] Az=H, Y
FAe 22 A%E F5H= Combiners A5

SET

40,

ofst oI-jmal ¥t tojea|= EolE M2l 71 %7 131

4. 858t

£ AolA= Aok l-H2e] 7|9t slo]Ed=
Holg] A2 713o] tigt 587t 3ttt A5
B7F FEZ A T Aol AT 8FARRE
7I8ko = BARIAH 7|9k ddolg Az 7|y
(Distributed Big Data Processing Scheme, DBPS)
3} ARtek= vldlole A 7|WH(Hybrid Big Data
Processing Scheme, HBP92| =& 4 710 2
Hdo]g AHjAIZtat Ao A e 2 AdEE
tlole o] Z7|E Hlw EAgH

4.1 48 o3
& D2 AsHIE AR 8 &3 7792 et

B 1. gsIE <gt = &8 74

Table. 1. Environment for performance analysis

g5 &
o AYPZA : FE g EARE
]:” o E = L0 =] Ll pul
oy |+ AR s o
T e EYA 100G
AW (=E) e Dell PowerEdge R730 - Intel
29 Xeon 3.4Ghz 8Core 64G RAM
o Yt 1
L= 74 o 22 UdxE 1Y
o HoJHxE : 3th-10t)
o ofgA §1 2
R S
A 7%k o FH31d
Wl | o HEA4H URL A% 35 4

FH7HE gt Bldold lze} 3E2 ShEE 7
Ho = Qbd BAF REE FESto] AFsit 4587t
o ALgH sHEQ MHoR H4] viEH 2.82 HALS
ARg3t) S @A BAF HEg TAEE Rtk F
A STHRE 120070 A€ E4EE dolHE9]
et FE7F AREE UdeEe) 22 YAk Es 7t
1Y gsto] F 218 ARESITt dlole ke 4
SH7FE ol 24 379 dlolE L=RE FHd 10t
9] dloJe] k=7 S7HA7|H A5 BRI Blgo]
E] Ao izt £4 diik2 oF 3G 859 ol 4



132  si2yEmmsAy|ssEi=2x| H12H A&

Al 2709, 20189 1€3E 1297F49] HlolEo]
o}, "glolg Ao digt B4 71712 1271€E HlolH
% 2T 31 HolHE tdew 5 9 245 3
ot fWelRA 7o) 9 8- vI%g4el URL

& 558 BASHE Aol

4.2 WIBIO0]E] M2AIZH 24
Hgole} 14 He] AzF £4L dolg) =Eg
2 3R 1074 7hA71e, Welss o] A
7he 2510, 1 A vl B 14 e
ol @ 271 % M2 3199 dolg= Boaict.
a8 73 @ D AL A HE
Hgole) HelAk vl BT 23S Lehich

20.000
18.000

S
16.000 S

'“\"\::

14.000 hi:_\:\::
g T —
£ 10,000 RN
= =
E 000 \\
5 6.000 N
A 4000 [~

Number of Data Nodes

O3 7. YH0lE XM2ARE HIW 24
Fig. 7. Comparison analysis of big data processing time

T 2. GOJE =CO| 20 M2 HHO[E X2l AR HlT B
Z

Table 2. Result of comparison analysis of big data
processing time by number of data nodes

L= 3-4 5-6 7-8 9-10 A
HBPS | 33,290 | 26,544 | 19,404 | 8,832 | 88,070
DPBS | 33,864 | 27,858 | 20,865 | 10,736 | 93,323

ey =574 | -1314 | -1461 | -1904 | -5,253

A3l W2W, HBPS= DBPS B8] dolg &
9] 47} T7HESE o 27 dolEE Aot
Helold A2&EE 3719 Hole wEolA HBPSt
DBPSET} -260ms, 10719] Hlo]E =TofA

-1,046ms Br2A| GlolEE A5ttt 531, HBPS

9] Hldlolg] AHARE kEQ] F7} FTHESE <F
22%4 ZFAokict.

olzfgt Axprt WARt olf= HBPSl HEH
Combiner @A7} Map B4 ol%, 2748t FARsH
A e AE =2 75te g $8Y57] wizolt.

webA| HBPSE Hldole Qlzet 239 Ut 5
V5= DBPS Bls A2 Holg] =t9| 2 29
o] 7hsaliAH, Azet 2 @ FE5H[E FAg

43 - 40| TE HOJE AN £

1E0] o] T2 Hlo]] 440% R4S a7 B
HolH =28 ot YT HES 7MOR o)
o] W2 Ho]e] 24k B4 Hole] mEe] 4
L 24 37475 1009, Hole) 271t 10GB, 712 2
2 7] G4MBE Ao (1Y 87 (E 3HE i
£0] S0 W Hol8 A4 A4S ekt

6.000
5.000
4.000

3.000
2,000
1.000

13 23 33 43 53 63 73 83 93

Conut of Error Data Blocks

Number of Data Nodes

O3 8. HOJE =9 0 M2 Hl0jE AMY 24
Fig. 8. Analysis of error data blocks by number of data
nodes

H 3. Hj0jE 29| £0f ME HI0|H AXZ HW 24 Zt
Table 3. Result of comparison analysis of error data
blocks by number of data nodes

Le 3-20 | 21-40 | 41-60 | 60-80 | 81-100
24 | 11,074 | 32,168 | 53,262 | 74,355 | 95,449
4 - 21,094 | 32,168 | 42,188 | 53,262
= - 10% 47% 61% 74%

2ol WEH, foly kE9 = FTHESE
o= QIgt glofe AdEe FASH S/ Hlol



HIEI0E H2S TS st O-HZ2| 7|ut slo[=RIS wEoy X2l 7 ¢ 133

B 9] 71 21705E 407449 HHlolH Qlxet
2 B9 7} 37l5EE 207HA]9] HHlolE QI
2t &gl vlef dlojg] Aol oF 10% S7FotAA]
Tt dolg =E9] 47} 8171%E 1007149 Hldlo]
B Qlxe} 342 dlofg] Aol oF 74%E FZ5}
A S7FEISA). old dlojg] A4S 53,262709 &
Folr},

ol A/} WAYTE o] f= BAMKIARIS] B34
dlojg =t9] 47} 371EE YEYA ¢ 7+ o]
B 559 d7]7] Y= oF7 BT el ¥V
oot}

webA] gloje] k50| £5 Fold, Hlto[E A
ZAIZEE A Qg Aol Wastt

5. 28

[M71e2 HE= s wd AEA B/d== ol
B9 2 7Iskard ez S71stal k. ofof Hiet
fijtez 719 HHloly Az 7| k=of et
HReEe] & S7HAIA iRt Fe] dlojEE A5t
i Sl

oo & ==l HEloly AHelE Fe At
Ql-vxe] 75k sfojHe|= HjHolE Az 7[HE A
ISR Aldske 712 EAAIAE A2 7
Combiner BAE F715tL, 1 GAlA ]l-vre]
719k A7 71EE A8t Adshe 71 458
71l Aol wrzd, Hro]g A2k 71E 7|
I8} 10712] HlolE ==oflA 1,046ms B=Al A2
stplem, =9 sof T HlolE AAUFL 7IE 7
o] ARjbsh= 71kl Hlsj 8171476 100772] HlolH
oA 53,262719) £50] AUFI

REFERENCES

(1] H Lee, Y. Kim, J. Park and J. Lee, "Map
Reduce-Based Partitioner Big Data Analysis
Scheme for Processing Rate of Log Analysis,"
Journal of Korea Institute of Information,
Electronics, and Communication Technology,
Vol. 11, No. 5, pp. 593~600, 2018

[2] H. Lee, Y. Kim, K. Kim and J. Choi, "Design

of GlusterFS Based Big Data Distributed
Processing System in Smart Factory," Journal
of Korea Institute of Information, Electronics,
and Communication Technology, Vol. 11, No.
1, pp. 70~75, 2018

3] D. Hwang, K. Ko, S. Park and W. Kim,
"Development for establishing Big Data-based
alley commercial area," Journal of Korea
Institute of Information, Electronics, and
Communication Technology, Vol. 11, No. 6,
pp. 784~792, 2018

[4 H G Lee, Y. W. Kim and K. Y. Kim,
"Implementation of an Efficient Big Data
Collect ion Platform for Smart Manufacturing,"
Journal of Engineering and Applied Sciences,
12(2Si), pp. 6304-6307, 2018

[5] Y. Kwon and I. Kim, "A Study on Anomaly
Signal Detection and Management Model using
Big Data," The Journal of The Institute of
Internet, Broadcasting and Communication,
Vol. 16, No. 6, pp. 287~294, 2016

6] J. Kim, J. Park and S. Chung, "Analysis of
Network Log based on Hadoop," The Journal
of The Institute of Internet, Broadcasting and
Communication, Vol. 17, No. 5, pp. 125~130,
2017

[71 E. Jeong and B. Lee, "A Design of Hadoop
Security Protocol using One Time Key based
on Hash-chain," Journal of Korea Institute of
Information, Electronics, and Communication
Technology, Vol. 10, No. 4, pp. 340~349,
2017



Ao
o] ¥ ZA(Hyeopgeon Lee) Sk

2011.03 - 2015.08,
FAdely guttielyl
AFET FEAL

2015.12 - @A,

2 et A AAHA
glojel ATt w4

Ao HElolE, AR B4, HolEEA

A 9 (Young-Woon Kim) EA34

*2004.09 - 2008.08,
SAcfeka el
At} Bkt

*2015.12 - @A),

g eleel AQ7AHA
EREERE R

AR HdofE, AARE BAF A2, HolEEA

A 7] J(Ki-Young Kim) EA131

2004.03 - @A),
Aot AxEgjojzsa)

oA
Tl

@AEoh HEeld, FAEA, A=IEU



