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A Study about Performance Evaluation of
Various NoSQL Databases

Hong-Jin Park*

8 o d&Fe dvelEE HHsy] A=

NoSQL dle]efulo] ~7} 43He Yehl i i} & L%% ?’31_}:"1

HBase, Cassandra, MongoDB, Redis®] 455 v H7}stt}, 2 =5 ]*‘] fH*‘l‘*o H] HE 4 A7) 8 A
B 12008 2914 3BE T3 ddslen YAAR $EFE AAsoith WAk =72 YCSBE o435k
© 1 read, updateS Z+zZ} 50%, 50%, F WA 2= 95%, 5%, FAHFO. 2= 100%, 0% = 37HA1 2 W8 2L, 200,000
ol Al 1,200,000 744 W E Faste] vl Hrletdh 2F ERAA HE]E Cassandra’t 7Hg 738931, T4
NG Z2A 2~ 3 AE |5E MongoDB7F $-573H8 B9t

Abstract Various NoSQL databases are more excellent to process a large amount of big data than
existing relational databases such as MySQL, PostgreSQL and Oracle. Among widely used NoSQL
databases, performance of HBase, Cassandra, MongoDB and Redis was comparatively assessed. For
distributed processing of a large amount of data, 12 servers were connected through switching hub and
Ubuntu was installed as operating system. As for benchmark tool, YCSB was applied. Read and update
ratios changed from 50% and 5026, 95% and 5% and finally, 10026 and 0% and each of them was assessed
as 200,000 commands developed into 1,200,000 commands for each case. Cassandra was most excellent with
transaction processing per second while MongoDB was most excellent with the number of processes
carried out per unit time.

Key Words : HBase, Cassandra, MongoDB, Redis, NoSQL

1. M= 3 dZsa gleh ey o] EFwmow 24

ot e A e simael ey T S S AR A Aelel el =
o et dn WS oo EHT ST AL JIE delelol W) g
A A% 5 oo An B4 e Amaa m e delH SVolume), S (Velocity)
o O Yn g (Variety) ZWelN sl Relsol

¢l IDC RaAd] wz 171 ©1AE dlo]¥
oko] AE}nlo] E(Zetabyte) TR 21 dwltl 2u)A
S7¥ate] 20200 oF 40A| ROl EVL & Alele}

6=

A

Y
o
o

. delge] k2 7]E wrpule]Ent 7]7pule]
EoA AR, T4 2& dolHE thir] 9
3] "gntolE } Aehulol E Aw o] &2kl dlo]
This work has been supported by a Sangji University Research Grant 2015

* Corresponding Author : School of Computer, Information and Communication Engineering, SangJi University(hjpark]l @sangji.ac.kr)
Received June 14, 2016 Revised June 16, 2016 Accepted June 21, 2016




H 42 ovgitt &5 SHAAE thge Ay
2utE E SollA AAE Aoz AAEE HeolH
A EEE AT F dojof gt vhkd S
2 7]E 49 doly Wk oz} SNSom A
e Fgdol, 7]l AL, RFID Bl K, AlA]
ARG HAY deolg HE A dsjopgttt. o
& d&F deleE ATty HaAE 71E AR
3 AlgelA ARSEAR #AE dolgule]
(Relational database)e|A] Bl(Non) #AIE ©lo|E
Ho]~2 Wil Qlrh. 7]E dlolEHlo] 2~ Al
He FxAQ deolgE swete] A8y Wi
of dlele AT Aarsts AREsta A 1
Ass Awsta vk 1y olejdk FREE v
T4 dolel Helet Ak o/de] ¥ doly
A P2 w9 A®AY BFsh F A&,
HAE, A AzkEel v dloly £A4S Ad ¢
AE A2 A BAe] HQdrt 7]E vlo]EH
<

o]29] okHE HelslHA B dolHE 43}
a8l AFE = 71ES NoSQLe e 1-3].

NoSQL®| 4%5S Hlusls =722 Barbierato
9] =72 WeF2(MapReduce) 7]HEe] A 28 &
da oojel SIMTHESysBigDatas %53 HBase
dlelejwo] ~E W7} &t rH4l. Bernardino =22
NoSQL dlo]E o]~ ZF MongoDB9} Cassandra
£ v G oH[5], Gandimi7} AAE =E
HBase, Cassandra, MongoDB H]o] €] H]o] 2
o (Core)tt 22#=(Thread)®] NS W 3IHA

YCSB =75 3 vl 7F a3 eHe]

= %%% 71% NoSQL Al%s Hlu =&[4-6]3%
ot derdow de] AREE I 9E NoSQL
o]Elu|o]~ % HBase, Cassandra, MongoDB,
RedisE& Wl 7} aFlon, oy} 2=l 7

F7b ol BElEd Bl 34 98 A 1202
2913 FBR AAs Y nn Hrl Ak 48
Hr} EFRE of% 9oE A 7)uke] NoSQL
WAml7 =9 YCSBE o] 433tk YCSBE

rl

LS

=9 NoSQL &FAoA FEHoz ALEE 4
AE AgHa(Workload) S A3 4o F33}
H wHow Ae vug £ F JRE T

CRYDE NoSQL H|ojEjH[ojA0] M5 ®ot i 299

2 =8 7S v Aok 23N s 2 =
oA Hm HFEE NoSQL  ulo]gHe]~¢]
HBase, Cassandra, MongoDB, RedisE ot} 3
oA E 7 =RdA 4% F7HE AH A E37t

TAEeF NoSQL dloJEje] ~& Hlil H7tE &

g3}, FoZ oA B =i dES Pt
2. 7|8t G4
NoSQL dlelgnlo]lx:  aA  71-3 AF
(key-value store) W2, &A1 A7 (document

store) WA, HAY A X*(column store) A2 T
2 4 ATH7L 71-3 A 7198 NoSQL HlolH
Hlol~x Jl(key)9t Fh(value)olzhs HEZ AR
£ Bysth A4 A 719 NoSQL dlo] e Hlo]
22 MongoDB$F CouchDB 7} 9lew 7]-3k ¥
I 24 BF3 AN 27AL E dolgE F
At AH 719 NoSQL dlelEHo] ~=
Hold il%“é% AV glem,  Cassandra,
=olA s kel AMEH
© dolg o]~ 7] T A Ao 7 Reds, ¥
Al AR WA o2 MongoDB, Z¥ 7|8k o g
+ Cassandra, HBase ©|t}.

% 5

2.1 HBase

HBaset dlolE9] AdTAI AAY o}f-o0] ¥
o A7 7|9k do]Ewlo]zotH8]. Holx &,
EQEA ALg¥ 3 9lE HBase: &5 ¥
< % 70 NoSQL dlolg o] z~olt), of-&3F
telg & F= NoSQL  dHelgule]x~  F

Cassandra®} &4 718 2o Algxz 9}
HBase® 9] ¢bd 24k Al 28-S Ex31= v}
q vlolEle] dAAS He
sk7] wjEol ke HA diojee] dipde] A
o}y, T3 HBaset= HDFS(Hadoop Distributed
File System) @ ®WaF2~ 53 ALgsld HA 3}
Al 4 2tk HBase A4S dolElE E&42

. @ 7]kl mlel Y vwtew

S

al
2HE 51 249" A

z2 458+ 4



HelHE Agste Ze] voly 45& o &84
o7 g  Qlrh HeolHE dFAA AT EZH
qF dolgE Rt} AAHoz Hstn ohF
37 AT A9 45E dolEHE ALY o

| HE% SHANE S8 g AY 2l
HBase= °|x #x9 dloly #= #2l7t 7F
sttt A W dolHE Fd FAV WA
AL Jheetth B ) 2E55 F3
olgHlelE #HE] H HUHHS & F UE 7

= Y& NoSQL d
Basith g8
Be1a7] 98l HDFS, 7] (Zookeeper)
& A" gotsjofyt shoh gk 54 W

&7 =

d HARE #ese Lﬂ%]b:Eoﬂ’ﬂ o7} A st
il A ! Ht} HBasew
I RE, S 6 #(Stand*alone mode),

Ab EAF 1= (pseudo-distributed mode), <HA

A B E(fully-distributed mode)E A Y3t} B
w2 oy e A AollA FaE= g &
HE® Figt

2 HE lo

2.2 Cassandra

Cassandrat= A} 7|Hko 2 wjo] 2~ o
3le] dAE o}y x ZRAER AP Y= J)-
7 W49 NoSQL dleleHjo]2~o]tHI]. Cassandra
tolg o] oA = dHolHE WA el mRa o
AgEm, W delgrt 44 27|7F ¥4 &
= fxaw iﬁ?ﬂb Ao g Eﬂ °oHE AA3t

~
N

==
2]

Aeh, 240 B Avel FaEel age

AWE 358 AEAHOZA A A2

Siek. webA] ojee] 2o
& A, Folg oy
P
melste] Bt el waA
28 AW B4 A2

- > 2

£ i Z o

B =

i/

Lo
_{
ob

o ow =
o
N %>

o,
o
I
po)

~
U

&
xe
o
i

i "

2
2L
N (=

o
>,

[0 o ox
o o
o W
i o
Dl

£

of F7k3t A9 A2t T glo] A 7 &
= Jdv FH= vl Cassandra ©lo]EH]o] 9]
dHoRE BEg e HAe Brbseith 2
© J1(Row key)9} ZE T 7}Ao] dlst old)xuk
7Vssly] it HA Z7io] wEdk Ao A
gratet. dleolE EH?‘& I RO

(Atomoic) A&7}

3
_u

2.3 MongoDB

MongoDB = 10gen 3]AFolA 7dsl =

I S AU = A4 71N A oy
o] 0] tH10]. MongoDBS] 7F¢ 2 EA& 27
wE 4o & Fart gloke Holth velHE 99
st o dlojE Fx ARE X3St BSON(JSON
< vpelde & Z) FAom AFetr] wiEe] =~
7IntE HER Ao dart gle Aotk 270t
209 Iz #eEstd "o
MongoDBE ~71vlE Aolshxl ZA|T #AY 4
olE{u|o] g} wiRFA R lefo]  F]-ghe| Uiek &
st gAo] 7hssitt #AAY vlo]Ewo] e} n
slo] S £ wET AAY dolE o]~y
JEAE Frhste] AP $EE5 o WEA £33
4= 9tk MongoDBell A JOINo|v EdAA A 27t
E7bsstth Egk vloly 7 2 9= Al vpE T
230 22 =t) Y 277 HEs|AoR
o]FoA|7] wiitel A weAE dolyrt f4E
7hs/do] Sk

Bl 4

ek

2.4 Redis

Redis dlo|EjHlo]~E HolEE 7|9 Frolgh=
Hel= A4l Redis dlo|gujojxe] & &
AL 71EAoZ volHE HEe ] AAsr] wE

o] A7 %=7} wEt}h Redist 2WAHSnapshot)
2= 7ol o] doleHlel~ A As =
tzAel A 4 ok WA AlFA A
glolele] digt VO7E A=Y, sid VOE w34
Ao R AHeHnRE JJOR A Fob= aX7F &
.



3. g5 Hlu @t

3.1 45 Y7l 2

B =Ro ubdor df] AREE I 9 NoSQL
tlo]EWlo] 2~ % HBase, Cassandra, MongoDB, Redis
o] Aee v FHrRRith AeS val HrE 93

(28 A" AH 12015 2943 slne dZste] ¢
=wdllAE o] =2 shte] FeiE
g

Ak, ¥
2 Wl AEse 2 mew

Crorot NoSQL HlojEfwlojAo] Ms ot ¢tz 301

e (29 1] AW A dAd AXZEY
o] Fx= [F 113 2tk 12019 A¥E A48ty

25 1204 LTS &9 AAE AA ¢ ¥ HBase,
Cassandra, MongoDB, Redis¢] A%< H]ﬂ 37}
stk A vla Hrkatr] 918 ARe-g =
YCSBe|t}l. YCSBx Tt NoSQL %-?4301]"1
TEHoR AR £ 9 Y RsHWorkload) S
At fda mEshE BHoz As HJrkes

AP 5 YRS AFE WA w7,

ol

1. M5 HIIE flst 2ZE9of

Table 1. Software for performance evaluation
HX)
w3 YCSB
=T
HBase Cassandra MongoDB Redis
NoSQL
0.94.9 126 245 26.14
a2zl 1. Ms "yl 95t EF—I“ _—er (O8] Ubuntu 12.04 LTS
Fig. 1. Physical structure for performance
evaluation
" / Shard -1 Shard -2 Shard -3 \
% Fﬂ T,‘i— }‘\l— \ Replica Set
MongoDB
HBase @88@
) ‘Hbase version : hbase-0.94.9
Hadoopversion : hadoop-1.0.3
\ Zookeeperversion mokbepﬂ‘-y
/ nodel node2 node3 noded \
O-0-0-0_
@ [ secs |
Cassandra | | Redis
“g—0—0 @/Q
— [— [— node2 node3 noded nodeS node6 node? node8 node9 nodel0 nodell nodel2
K 10de10 n0ded n0de8 node? J \ B ME_Z_G_IJ
Cassandra version : cassandra-1.2.6

a2 2. Me ®HyE 9t =2 x
Fig. 2. Logical Structure for performance evaluation



OLoﬂ Lﬂ‘”L‘:OﬂH Zﬁﬂ
tek U] w

H w22 7450 9,1‘3}. Cassandra®]
= F20% u 7} (Gossip) ZEE
23, A E(Seed)E M2 =td A

Gy gir}.

i3
T2 Aol Ur—roi*i XV*O}E Aake
MongoDBell Al A2 HolEHlE &
Aol Uiro] st WS ongith A S
AR g woEs A= 71E dEstal

< dojgE 2= d ARE3th. MongoDBel
Al Mongost™ At=g #Eeta 23S 9"}
= 9ge Fys. L FeaE 9 vE dglo]
BE AEH o fA5t7] fs) A4 A (Config
Server)S Ad7gdjopdtt}. Redis Hlo|Ewo] =&
7] 3o FEE 7HA= AR 7]6ke] dlojg Hjo] 2~
o]t} Redis attte] w27} 9 w22 U &=
=2 Agste FF A A

3.2 45 B7t A4

2 =rdAe 12019 A 9ld HBase,
Cassandra, MongoDB, RedisE 4% & % YCSB
£ ol&3td Hss B st YCSBE read,
update W o1& 200,0008, 400,000, 600,000,
800,000%, 1,000,0008. z=]3 1,200,000 o2 7}
7 WA 7|HA 2 EWA A (transactions)  #
o] F& A5tk kg vl Brlehr] 9
3 A AR FRE] Pristkyoh WA Fy
22 AdA = read 50%, update 50%E 535S
ow z<¢ 22X BoAE read % %, update 5%
2 vugrt sk rpx ez 2 25 CollA
= read 100%, update 0% ) W7} 39

[29 3]& &9 2= A9A read 50%, update
50%E 200,000 A4 1,200,000 W3l shaA %
F ERAA A 5 vepla vk (1™ 31&
B Cassandra’}t 29 EdAA g 4= 7} 7}

ol

S yehia 9lem MongoDBE 7HE
zM_o] A8 i dk 3], 1,200,000

73 HBase} Hlalstdd oF 25w] whe
Aol A= gl

o
Al

m&i r% ok

T

A
AE

E TR

_ié

A-runtime
250000
200000 //
150000
100000 /
50000 —-/

i}

200000 400000 00000 S00000 1000000 1200000

hbase-a-runtime =8 cassandra- A- untime

redis- &- runtime e MO NG 0- A- FUMtIME

a8 3 =% EH:HM M| JHE - read 50%,
update 50%

Fig. 3. The number of transactions per second
4 read 50%, update 50%

[Z2¥ 4] Y 2= AolA read 50%,
update 50%E 200,0008 14 1,200,00091 3} 3}
WA w9 AY Z2AlAs =3 AREE Yed
t}. o] 4$E w¥ MongoDB7} 7V ¢S

Hola 9tk F WAZE Redis?7} 53190,
Cassandra¢} HBase® Y58t d5S HATH

A-Throughput
EO000
s0000
40000 R
30000 —e
20000
10000

200000 400000 600000 800000 1000000 1200000

hbase-A- Throughput
redis- &- Throughput

== gssandra- &- Throughput
=== o ngo- &- Throughput

O8 4. MelF - read 50%, update 50%
Fig. 4. Throughput — read 50%, update 50%

[29] 5] #9 = Ao|A] read 50%, update
50%%E 200,00091 14 1,200,000 W3} stAA H
o A Ae YEr L Atk "Jd Ad A
o] E&FE Aol WA Hola th. AL

2 Cassandra 7} & NoSQL DBell H|3| 3.54]



CRYDE NoSQL ElojEjijoj20] M5 ot 9 303

o] =& Wit A AlEE YEh 3
Redis, MongoDB¢] #Hit A A7+
g Holal At}

g1t} HBase, F WAZE Redis7} 989021, Cassandra®t
S w5k A2 HBase:= H]5=3 A58 BT

B-Throughput

A-Averagelatency 60000
300 50000 —
- - = = - 40000
500 =
30000
200
20000
o g : . 10000
- - - - R
Rl L s o sl e 200000 400000 6OOOCO BO0OO0 1000000 1200000

hbase-&-Averagelatency
== assandra- - Averagelatency

redis- & Averagelatency
=0 NO0- A= Averagelatency

hbase-B- Throughput =B ascandra- B- Throughput
redis- B- Thraughput —=—rmongo- B-Throughput

a8 7. M2lZ - read 95%, update 5%
Fig. 7. Throughput — read 95%, update 5%

a8 5. BoX[AAIZE - read 50%, update 50%
Fig. 5. Average Latency — read 50%, update 50%

(28 8]& Z¢] 2= AdlA read 9%5%, update

(29 6]% &% 2= BellA read 95%, update 5% 200,000 14 1,200,000 W3} AN Het
5%% 200,00081°14 1,200,00001 WE shEA % AA NS e ASR HS5E Aol ¥
g AgHes ERAR AFE el g % A Bola 9t} Cassandra 7} th2 NoSQL DBell
Y Z= A9} H]skAl Cassandra’t 7Hg ol vl wle = e A AIRRE dERa 9l

EdAAS A2sta Ao} 1,200,0008 22k 74 HBase, Redis, MongoDB2] H A4 A|7+& H|S:
% HBase9} Blmalbd oF 32v] wW=A EdAA 3 A3E wolx It} HBase, Redis, MongoDB
o] AHElHx Yy [2¥ 6] EW Redis® 9] Ht AA AHE v AAE Holal 9l

MongoDB+ H|S:alAl ERAAS A sta gle
B-Averagelatency
W AdFo] vSS Hola 9t 1000
800 &t
B-runtime 500
400000 4m

200
300000 =" g 3
/ 200000 400000 600000 800000 1000000 1200000
200000 hbase-B-Averagelatency
/ == azsandra- B-Averagel stency
100000 ./ redis- h-Averagelatency
s O Ngo- B- Averagelatency

Z_DDDDD 400000 600000 800000 1000000 1200000
hbase-B-runtime == Cassandra- B-runtime j—lazll 8. QEKIEAH_" - read 95%, update 5%
redis-B-runtime —=—mango-B-runtime Fig. 8. Average Latency — read 95%, update 5%

a8 6. XY EHMHM M2l HF - read 95%,
update 5%

Fig. 6. The number of transactions per second
— read 95%, update 5%

[29] 71 A 2= AdlA read 95%, update
5%% 200,000 14 1,200,000 W3} shaA @<
A ZRA2 F eE dEbdnh o] ¢
£ X MongoDB7} 7} 4382 Kol it}



304 st=memxisMr|zt=2X H9A M3

[29 9= 2 == ColA read 100%, update
0%%Z 200,0009 14 1,200,000 #3} shiaA 23
AP HE EAAL JeE dER Ak AY
22X A B9 H|S:3HAl Cassandra’t 7H3 ®ol E
S Hgsta 9ok 1,200000W X A
HBase®} Bt oF 4u] w2 A Ed A o] A
I3 915 X9 Redis® MongoDB

[
E ougsl] EAAAS Aelstn 9o Aol

—

C-runtime
500000

400000 ]
300000 /
200000 /

100000 /./

[l =

i o
200000 400000 600000 800000 1000000 1200000
hhase-C-runtime =@—cassandra- C-runtime

redis- C- rurtime =0 NZ0- C- rUntime

a3 9. =T EMAM x2| JHE - read 100%,
update 0%

Fig. 9. The number of transactions per second
- read 100%, update 0%

[Z9 10l AY 2= ColA read 100%,
update 09 200000914 12000009 @3l ahw
A Ee A ZeAE 8 jeE veRdnh
o] %5 ®W MongoDB7} 7F¢ $-4=3H8 Ho]
odth 7 OWARE Redis7h ko,

Cassandra®} HBasex= H|523F A5S BT

C-Throughput
60000
40000 —
20000
p = & - — B 2 |
200000 400000 600000 GO0000 1000000 1200000
hbase-C-Throughput
=l Ca5sANdra- C- Throughpot
redis- C- Throughput
===mongo- C- ThroughpLt

a8 10. M2|2F - read 100%, update 0%
Fig. 10. Throughput — read 100%, update 0%

[29 11]& # 2= CollA read 100%, update
0%E 200,00084 1200000 W3} spAA At

e YehlE Aog 5845 A5o] W
91tk MongoDB 7} B2 NoSQL DBel| H]3j
Bt AA AlRe YER AL 2itk HBase,
Cassandra®] 7 A Alzke] GHA YER I Qlt

o
g H
o

<

C-Averagelatency
8000
EO0D
4000
2000 = =

200000 400000 BOODDD 500000 1000000 1200000
hbase-C - Averagelatency
== Cassandra- o- Averagelatency
redis- C- Averagelatency
=== niongo- C- dveragelatency

a2 1. HoX|AIZE - read 100%, update 0%
Fig. 11. Average Latency — read 100%, update 0%

4, 28

MySQL, PostgreSQL, Oracle #< #AE t]o]
EHo]~H T} NoSQL Ho]EHo]x~=

tolHE o] MujolA EAtslel A4 L A7}
Aok =g, AW A Ty DA B,
Jrr} 7hAoe] HlwA A7kl ofg] AHE o] &5
o dloJElE A Al7]E =AY oFS(scale-out)
Hhao] o A3sitl NoSQL dlelE o] e =7

713k A A, 24 A A, 29 A7 T

oz FE 4 gk
B =Re NoSQL  HlolEwo]=9l  HBase,

Cassandra, MongoDB, Redis®] A%<$ Hw
stk 12019 AHE AAste 2% 1204 29
ANAE A Fo ZF NoSQLE A3t A%
NoSQL dHlelgule]~5 Hla B7}at7] 913 YCSB
Wxmlg 5 ARk B =S NoSQLe
WA n S 249 YCSBE o]-&3te] IA /A=
TEete] 37t ko 428 o= 2t 200,000
HE 1,200000 0.5 WAste] vja 7} skgick ¥
] AARE AoA+= read 50%, update 50%S 58
3o 2] 2 BolA = read 9%5%, update 5%
2 vzt epdeh npRgo R Aq) 2E ColAe
read 100%, update 0% Bl wH 7}t stk 2]

o,
N
—



2E AdAE 29 ERAA A /5= Cassandra
7F 7P ekl o, AE€-2 MongoDB7F 943t
Aok w3 Fd AAARRE Cassandra’t ©HE
NoSQL Hu}l #Hirdo= 35u) =& AxE Yehld
t}. HBase, Redis, MongoDB+ read 50%, update
R e A
= ERAA Al /Mg Cassandra’} 7}
et en, AEE2 MongoDB7F -3tk
st Hit A AR Cassandra’} T2 NoSQL =
=2 2945 YRtk A} 2= CollA =9
2] 7|4 Cassandra’} 73 93192

, A#&-2 MongoDB7} ¢-rstSith &gk vt A
AZF MongoDB T2 NoSQL Bt} 2 Av=
HeERR AT

B ompolA ABdow Wy, 2Y =dAd A
4

B

2 2 om S
[
2
r>~

)

g 4+ Cassandra’t 7V¢ -3

Tk F9 AE ZEA =
MongoDB7} $-428-8 Bgon Fog Hit Ao
A|ZF Cassandra’l 718 =& 218 YEAHL

REFERENCES

[1] Jing Han, “Survey on NoSQL database”,
Proceedings of the International Conference
on Pervasive Computing and Applications
(ICPCA), 2011.

[2] Ameya Nayak, Anil Poriya, Dikshay
Poojary, “Type of NOSQL Databases and
its Comparison with Relational Databases”,
International Journal of Applied Information
Systems, Vol. 5, No. 4, Mar. 2013.

[3] Rick Cattell, “Scalable SQL and NoSQL
data stores”, ACM SIGMOD, Vol. 39, Issue
4, Dec. 2010.

[4] Barbierato, E. Gribaudo, M., Iacono, M.,

NoSQL

big-data applications using multi-formalism

models”, Vol. 37, Future

computer systems, 2014.

“Performance evaluation of

generations

TR NoSQL HlojEfijoj2o] s ®ot a4 305

“NoSQL  databases:

MongoDB vs cassandra”, Proceedings of

[56] Jorge Bernardino,

the International Conference on Computer
Science and Software Engineering, 2013.

[6] A. Gandini, M. Gribaudo, W. J. Knottenbelt,
R. Osman, P. Piazzolla,
Evaluation of NoSQL Databases”, No. 8721,
Lecture Notes in Computer Science, 2014.

“Performance

[7] Bogdan George Tudorica, “A comparison
between several NoSQL databases with
comments and notes”, Proceedings of the
International Conference on Networking in
Education and Research, 2011.

[8] Mehul Nalin Vora, “Hadoop-HBase for
large-scale data”, Proceedings of the

International ~ Conference on  Computer
Science and Network Technology, 2011.

[9] Guoxi Wang, Jianfeng Tang, “The NoSQL
Principles and Basic  Application  of
Cassandra Model”, Proceedings of the
International ~ Conference on  Computer
Science & Service System, 2012.

[10] https://www.mongodb.com/

[11] http://www.redis.io/

Ao

4l & A (Hong-Jin Park) [

o
>
e to
o

o 19954 8¢ @ ZJustnl Uuty
S HFE T (FEAAL

e 20014 8¢ : Fguetm Jut)
3h9] AL T} (ZEUIAL

o 2001 99 ~ &A : AA
o HAFHAARFTE w

o 20061 1€ ~ A 1 2gH A

49191

SRR ERE




