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[Abstract]

With the recent proliferation of social networking and streaming services, the requirements for scalability and elasticity of distributed
data repositories have become more important for developers in choosing a NoSQL database, an unstructured query language. Redis can
cache database query results in memory through its caching system, reducing the number of database accesses. However, when there is a
large amount of data that is not suitable for server memory, the Redis database has a limit on persistence and cannot guarantee safety. A new
alternative to the memory-based Redis database is the disk-based Sorted Set DB (SSDB) database with Key-Value store. This paper
evaluates and compares CRUD processing performance for Redis and SSDB using YCSB, a benchmark tool provided by Yahoo.
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Table 1. Environment of Performance Evaluation System
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Evaluation Tool 0.15.0
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Table 2. Workloads in the core package[2]
. Record L
Workload Operations selection Application Example
A Read: 50% Zinfian This workload has a mix of 50/50 reads and writes.
(Update heavy) Update: 50% P An application example is a session store recording recent actions.
B Read: 95% Zinfian This workload has a 95/5 reads/write mix.
(Read mostly) Update: 5% P Application example: photo tagging; add a tag is an update, but most operations are to read tags.
C 1hno . This workload is 100% read.
ead on ication example: user profile cache, where profiles are constructed elsewhere (e.g., Hadoop).
Read only Read: 100% | Zipfian Applicati pl profile cache, where profil d elsewhere (e.g., Hadoop
D Read: 95% Latest In this workload, new records are inserted, and the most recently inserted records are the most popular.
(Read latest) Insert: 5% Application example: user status updates; people want to read the latest.
o . In this workload, short ranges of records are queried, instead of individual records.
E Scan: 95% Zipfian/ Lo > . . .
. Application example: threaded conversations, where each scan is for the posts in a given thread (assumed to be
(Short ranges) Insert: 5% Uniform .
clustered by thread id).
F Read: 50% In this workload, the client will read a record, modify it, and write back the changes.
(Read-modify- | Read-modify- Zipfian Application example: user database, where user records are read and modified by the user or to record user
write) write: 50% activity.
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4-6 Workload F (Read-modify-write)

Y ARE F= Read-modify-write 21¢13F 3= Ueh

Ark 1% 9= A== DO ARt SSDBE Z=dl= 7t
16141 474H4] Redis€} AR 458 YR 2y} ==
o] a7t S7HEW Al AxE AX S fdS BolFaL 9}

t}.

(a) 1000 Record Operations

160000
= 140000
2 120000
160000
80000
50000
40000 —
20000 -~

Throughput{o

No. of Threads

—s+—Redis —s—55DB

(b) 5000 Record Operations

160000
140000
120000
100000
80000
60000
40000
20000 | o

Throughpuliops/sec)

No. of Threads

=—p=Redic =—e=55DH

(€) 10000 Record Operations

Throughpul{ops!sec)

No. of Threads

=—#—Rediz= —+—355DE

a3 9. YIRE Fo M5 H|m
Fig. 9. Performance comparison of Workload F

4-7 H|w 2AM A}

ok AojlA Z13)%F 280 A= Redis®t SSDB F o] E{H]
2:90] ] o] o AE Ak A}EE T SSDBE Heavy

Read #}3]oll 4] Redis9] *]e]&FHc} oF 2u)
YEeRIYE. 22y Short ranges 2F1 37} 722 SCAN 2l A=
oF 108] 7Pk 49s FAaE UERLh ol /At
Update, Heavy Read 2 Read-Modify-write 2}]-& G343} &
|2 AlUgledA B@E4S e sk

A4S 913 SSDBE
S 1HE F IS HAET, Redis2] A2 tigko|gkar

oo 2 fE

2233

AE A M=
£E

20l M F|-gt MEA 7| £ ds

b4 7|8

)

=4+ NoSQL Ello|EfHio] C] )

F78h= SSDB= 6714 HAmE T 57HA] Aol At
A5S HOl HhH SCAN Zdo] B 292t = Al 5H
A Redis7t 2 A5S BT T3l A& Az oMe=
2= 7} Z71845E Redis BUF SSDB7F $-573F Al 52
Yehla QAT a2 = EollMe 2g=e] 7F S
SSDBXLU} Redis7} -8 452 WERN L glo] SCAN 2]
o] $-MA] B S8R Alve] oA E HlolElH
Aol glo] SSDB HU} Redis7} 1 2 gt3ltl= A
2 YEpgaL 9l

o]/\

3 A

AL =4
A= =

24
=

V. =

AZE oFIEAE 7H Hlo]EfH] o]~
o] A|gt=o] JIE AL U= FATE B, %A}fﬂ o
7HA:= NoSQL Hlo]EjHo] =% 9o &
Zt= dlolgulo] ~E AEe o s
g A E7} A E]ofof gt
B =R 4 NoSQL% 71-%k dlolH
3} Redis®}t SSDBE H|ulate] 435S Hl
kol mjal B4 Ao} o] gloleHo] s
Aes BT e 3d Ha==e] &
A8 e ool 8%k AEE AA S
H% Redis®] A= Q] SSDBE A& Azjofx

< A% HERL -5 YdFerl e @ SSDB”

*é HIE—?PJ 9 ~Egn Au) 2 Zzlel] A3elA AM-E
° 2 7dEr

5 Y A AgomE= NoSQL tlolEHo] =5
e1gk uf arefsfjof & ARLO R Ads EAIERE ofu g} HlofE
o] ®eF A= HES oo gt} NoSQL«l 327 52d(dlo]
Bl 9 AHE &5, vekd 2 A Ao R ol Bt EA7}
g} e ol T e 82 Eade S At
717 koA tsshe vlolEuo] 2 Al HLS ke
Wioltt. o] A7t Bk EAIE AT RUAIR, F7H4
/53t Betel tiel &5 1Rl AT

S

[Suls)
i)
ojv to wu &2

p

=

o

=]
RN

|o

= 1:41_% 7]

ﬂlﬂi }11
e
r]I

o = 32

A o e

2
WOR e 2 o ue

_uF[-EH
& F
)

XS]

>

ok,

e o]

£ rg

3

FHATAG] Ao A o}
Folgl =] A ISHLINGS) SA1s o] <)

AlchH

$:201914087001).

rE >

http://www.dcs.or.kr



i

[1] C. Kumarasinghe, K. Liyanage, W. Madushanka, and R.
Mendis, Performance Comparison of NoSQL Databases in
Pseudo Distributed Mode: Cassandra, MongoDB & Redis,
2016.

[2] B.F. Cooper, A. Silberstein, E. Tam, R. Ramakrishnan, and
R. Sears, Benchmarking cloud serving systems with
YCSB, Proceedings of the 1st ACM symposium on Cloud
computing, pp. 143-154, 2010.

[3] Y. Abubakar, T. S. Adeyi, and 1. G. Auta, Performance
evaluation of NoSQL systems using YCSB in a resource
austere environment, Performance Evaluation, Vol.7,
No.8, pp.23-27, 2014.

[4] A. Oussous, F. Benjelloun, A. A. Lahcen, and S. Belfkih,
Comparison and classification of nosql databases for big
data, Proceedings of International Conference on Big
Data, Cloud and Applications, Vol. 2, 2015.

[5] H. Khazaei, M. Fokaefs, S. Zareian, N. Beigi-Mohammadi,
B. Ramprasad, M. Shtern, P. Gaikwad, and M. Litoiu, How
do I choose the right NoSQL solution? A comprehensive
theoretical and experimental survey, Big Data and
Information Analytics (BDIA), Vol.2, pp.1, 2016.

[6] E. Anderson, X. Li, M. A. Shah, J. Tucek, and J. J. Wylie,
What consistency does your key-value store actually
provide? HotDep, Vol. 10, pp. 1-16, 2010.

[71 B. Atikoglu, Y. Xu, E. Frachtenberg, S. Jiang, and M.
Paleczny, Workload analysis of a large-scale key-value
store, ACM SIGMETRICS Performance Evaluation
Review, Vol. 40, No. 1, pp. 53-64, 2012.

[8] K. Ma and A. Abraham, Toward lightweight transparent
data middleware in support of document stores, 2013 Third
World Congress on Information and Communication
Technologies (WICT 2013), pp. 253-257,2013.

[9] C. Chasseur, Y. Li, and J. M. Patel, Enabling JSON
Document Stores in Relational Systems. WebDB, Vol. 13,
pp. 14-15,2013.

[10] R. Cattell, Scalable SQL and NoSQL data stores, Acm
Sigmod Record, Vol.39, No.4, pp.12-27, 2011.

[11] D. J. Abadi, Column Stores for Wide and Sparse Data.
CIDR, Vol. 2007, pp. 292-297, 2007.

[12] V. Kacholia, S. Pandit, S. Chakrabarti, S. Sudarshan, R.
Desai, and H. Karambelkar, Bidirectional expansion for
keyword search on graph databases, Proceedings of the
31st international conference on Very large data bases, pp.
505-516, 2005.

[13] E. Tang and Y. Fan, Performance comparison between five
NoSQL databases, 2016 7th International Conference on

http://dx.doi.org/10.9728/dcs.2019.20.11.2227

2X|(J. DCS) Vol. 20, No. 11, pp. 2227-2235, Nov. 2019

Cloud Computing and Big Data (CCBD), pp. 105-109,
2016.

[14] J. Han, E. Haihong, G. Le, and J. Du, Survey on NoSQL
database, 2011 6th international conference on pervasive
computing and applications, pp. 363-366, 2011.

[15] About Redis[internet]. Available: http://redis.io.

[16] K. Grolinger, W. A. Higashino, A. Tiwari, and M. A.
Capretz, Data management in cloud environments: NoSQL
and NewSQL data stores, Journal of Cloud Computing:
Advances, Systems and Applications, Vol.2, No.l, pp.22,
2013.

[17] About Redis Architecture[internet].

Available: https://sqlmvp.tistory.com/1321.
[18] About SSDB[internet]. Available: http://ssdb.io.



| == QIAHAOA 7]t AT 7|8k 24 NoSQL HIO|EfH|0] 2 &5 H|w

Q
=

F

C
il

o
~
=T
o
°

=
= )
EE 5 ﬂ_v
= —_—
~ o " = T &
e ~ il iy
~ X - W —
~ o m o~ ~ = —~ o
—_ o~ ~ ‘m‘LI‘LI - —_ TR~
~ X ol ol 0 w XX = ~ X X nNX
T Ho Fo - Sz - T T ~ e W
B b W x B o GG T 2w
Ro Ho T A = o o o by Ho Ho Ho w S
- — B ™ NI X — - — EO.M(
—~ - 0 -
) % Ro Mo 5 Cww 5 TH - 8w
R o T w o oy W e
10_:.._0 /\\\mlﬁ EHEH —~ —_~— ~
i B! W RO Ho k] < Ho Mo T 5 Mo
. T W o G +ooow =T W o =T T Moo
5 W wE S o A S m WM + 2 T OB W = 25
s e e o8 B oo BTG T Fo e B am 0 ! Re Re N 5w
e o " B o

= AR FET o T w dwE it AEE  wm 3 EEE o 3 E R

2 Ry o E S e 4 o ® 2 BB R o 2 BOWOW t oo W

o G L - T T LT wd T mEET OMA 3 FEE g d0¢ T 5w

> N H T D T T o ET T € woak + T T > deooT ar =° %0 % oar
5 Ao o ® oW TS5 o) o o R 3 oo o ~ w2 Ao z g ® N

. - iy ™ T el T T . Y e
< %ur«ﬁ &2 EETE 2 MrE 2 NE =

Rl zz Yra ™ p O | zr L U T W ETTE

@ S 5 ww . X0 RS I w WP =3 ,_w_r_ _ x B =

< SIS w ow ™ ol SIS EAT%_WW w_.mm. =) - = N SIS I

W o ® T o o i o °x
— T A ~~ o ~ — X
Koo K 37 Mo 23 £ Ao 3 € %
™R p I o W % ™
= 22 = i
S B o =8 ® o S B o B o
U L1 R oAy
T W =B T W T syl v e T =R
5 & ™ FFIH 8= ™ 0
DL > L D L x L ¥
12v.A 112v.A 12v.A 2v.A

http://www.dcs.or.kr

2235

14

il

3

E

kY

3L
ot

=]
=

9]

Jol, 1A

<

@ WA 2]
L

1998+ ~2000:



	단일 노드 인스턴스에서 키-값 저장소 기반 분산 NoSQL 데이터베이스 성능 비교
	[요약]
	[Abstract]
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 실험 및 결과
	Ⅳ. 비교 분석 결과
	Ⅴ. 결론
	참고문헌


