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ABSTRACT

Nowadays, demands of information and more various data are in increasing and
growing rapidly. So, it is necessary to have an efficient database system to collect these
data. We use a relational database in many applications. Due to more variety data, a
relational database may not be the best choice to collect these data. Therefore,
NoSQL or non-relational database is introduced for improving the efficiency of an
information system. To choose a suitable database for big data application, we
compared the performance of key value database management system and relational
database management system by using Redis and MariaDB. In the meantime, we
proposed the algorithm for transforming relational database into key value database.
We experimented with three kinds of operations: insert, update, and delete. The results
have shown that Redis has better performance for insertion, delete, and query big
data, especially complex query. Moreover, there are weaknesses in an update
operation. By the way, this thesis is useful when we have more various data in the

system. Our proposed algorithm can be used for database migration.
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5. szvuiansgrudegaiiautuniutegiuiuseumeluladgudoyaids
Aunus
2.1.6 teidevasszuugudayniBeiaunug
1) szuvgwisyaesiiissAnsnmanadiie wuuiaeswessruugudeyaiin
Fudou
2) uiudeudemliTulustuunouings iiesnminennsiafendauiiuas
oL FRpadinnuannIngs
3) Aemsgruidedoyald Woandeyasns q molugudeyaazgninivedlud

& v

Wiy defuihifudeyaiiaitgm enavilidesgaudsdoyaimunlugideyald dafu
msdmigutoyaiiniwiedinsdsedoyal e
2.1.7 fgnumdmiluszuvsiutayaitaduwus
fowddminsonldumiulussuugudesaBduiusislding isuiouiu

A lUIwUDUDY 9 faudndlunisn 2.1

d o ar L3 13 a o o §
asnedl 2.1 ddwinlilussuugudoyaiBediniug

o w o a o w gar
ANANINIIVING 2fmINlY
St A5
e W USD LSARDSA
- ey L3 3 <4 -, [
LOYNSUIN dnun 1o Han
ANSAUIAER U
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os

Al 2.1 ddwiltlussuugudoyaiBeduius (de)

o &

o a o o
ANFAWANIITINTG AFnIna iU

Advan ALNAN YA

Tonaiu VOULRAYDITBLR

2.1.8 AuauUA ACID

WupnuauiBvesszuugudoyaideduius eadrsmmnindoeliituszuuny
NSty uazustzAilmumneRwelui [32)

1. Atomicity w183 519013 (Transaction) 9% lud@unsauvnenauesniu
daudos 7 16 Tunsvharsustananasiens TaefhdiSessdesdnsonmun uadliduse
wdpdlaidiSavionn

2. Consistency vunete grudeyassivsegluaniniiaenndonasgnéiosiaus
msUsvanawasensazaesliiivteyalugudeyaiinnuianatn laewdsainnis
UsznanemensiEiedy nssuunshouiesesnansyuy Tagensesifusnusiignies
videanmuzduvad Suiminnisusananasemsiuvamisliaunsoussgianus
idugaiafosnmvoanugiignéedld ssuussfenissuundulugenusudilm]

3. Isolation MR NHANTINAN A VoINIsUsSZRaNasIwNIS  zlddana

ASENURDNITUTENIBRATILAITDUNVN LN U LIUEZEY  UazasADsladunIsIun Y9

]
= =

nineINIIWNY Fedin1sFusesirdealddmwmansenusieiuuaziu laalusunsuuvuvany
Flinuitusznananslddoyaiinstestu desnsevhdmiiouagluanimuandouiis
fldamuuueaiien nadwsnnsAlEninenshutuiuaybivaadustranisiaourde
nounsiudy

4. Durability Wunefia n1sUsznanasensle Wedinsusznanaluuds szuu
wdpvinuliladedu uastayavssodiifanisgyme  fudfszuvaziingdades i
inSeamgansiamuiiasnlnigy FEUUIANTTHFUUIUTOLAIYADITNYIANTULUDITTUY
gudayaiigndedliiaue

2.1.9 gwdeyauiSeAt (MariaDB)

g < =4 w ' ] Y a
gudeyauniFead Wisualiowdugudoyajunilivesgudoyausiodfouea

1
<

Faduinsuiudngudeyameeafuea Wuszuuianisgudeyadduiusilduny
=Y = o a s as = < . v o
fouunnigalulan Wewnlull 2008 viem du lulasdaiud (Sun Microsystems) lavin

nsiinBegnuleymnelpamuen  imINTunsTUIUMIHA WS sfuiniauguteyauy
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iafuea Salddsunadly Tasgudeyameteafouen Tagminluimuntosas dniulud
2009 w1 Michael Widenius Fufufradgutoyansioafouoaiin Seldusndavdousn
Tassniseenuiiiefmungrudoyaviialmi duifegrudeysunSvadduies (28] 1nw
Tasaaseng q vesgruteyaunizenl aunsaenlalnmiloudulaseaiigudoyaunsioa
fowsation MuiuFeaansounuiigudoyameeaiouea fegutoymnEertlfaouuy
Lidesusudsuerlsidy fasyavnmussgudoyauiiodd aunsavhanlfigindd
gudoyanoiariuea og 10 Weddus Tnslullogiuuismeriuluding q lévvesasy
PngruteyamseafueailuguteyanieitiFeviosudd efidu MRy (Wikipedia)
IndenldgrudayaunSeatidugndoyandnununisligiudoyauisioafiaues uazu3tm
15AuEn (Red Hat) lAUsEA#31 Red Hat Enterprise(RHEL) 939 udnluszivdsululd
sdeyainGeRd Wugdeyavdnwmunislipudeyaiiadsifomswafousal29]
TnggrudeyaunBodi ausafudoyaludnsnsiiiulasiadauazanansaiiv
Toyaludnumzearsisdawelngld  sufamnzdmiuihluiivioyaiifoate sivszuy
suAs InsrgudeynanFeRd duldgnWmusgisuananugudeyaiiiusyansnmw
Andngruteyaneioafues faannsonanliigudeymnieis srnunuiigudoys
weleaRueatues  Tneuszdvsnmiiniannldvhmsveasy  wuhgdeyani3ods
Hugrudeyaiiiarmilunismeuauss @unsasesiumsvgissunszuugudonalds

2/

wazidugudeyaniimmumuniugs  uaztoddnuiiadene fiinelienseudnduinuiumnni

=

annsaianldnusiunugudeyamnizeal lvigruveyaiiiieouvatnvatslunisvemun

NS grudeyainieal gniannuazgmilvldeuluanmslomusedsotraunsnane

N

wavgudoyaundedd dsnvaslasaihadussuugudeyadduing Tngldnwieafues

lunsindeveyanseiisngUayalussvuguieys wazlubeitusuaanvess udeyaunie

At tuanusasasiumsiiudeyalivanmaneuuuuanndu enfetne awisaiudeyaindl

@

anwaumbuszuvasaumagiimans (GIS Data) uardoyaiiidnuuzvsuatunosuun (JSON

v

format data)la

2.2 szuugrudeyauuulaiduwus

gruteyauuuluduius (Non-Relational Database) 1ugUuvuszuugiudoyaind
a 2 s v a o or : = ‘J 124 1 er ar L
wwRnrsdwivszuURLteyadduRuSlapdwd Wewinszuugtayauuulaiduiug

vzlafienuduiusseninatoya uatldawilunisiaunuubiilasadlunisianisiv
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foya unsdhdsiisanidr uarlassairegneenuuvinifiesesiumshanusufudoyadil
Yhnasnnuassesiunisvenefuuvunssaels Taessuusuteyawuubidmusuisseinn
vidaunadvisliiusesnnugniesssieyamiioutuguean’® ACD vesszuugutoyaids
Fuius wissvupudeyauuuliduiusiusosnmauifvemgul] CAP Tnuvguf CAP [23]
Usznaushenman@ Consistency Availability uag Partition Tolerance @4szuugiutoun
wuulidiiususaratinanansniusesanauiivomnud CAP Tifiss 2 Tu 3 anautRvindy

[

ung

7]

vIALLAEIARBETRITE VU INYaNALUULIEITUS WRa e

9 L]

2.2.1 vnui) CAP

Taovgud CAP [13 , 23] Usznause 3 Aruash fail

1. Consistency mu18iis nnlnuandennidsnneiililuninifudoyaluszuy
sudeyauuubifiniuszdomewiudeyaiivilouiuasamnsariudoyalunanfoai

2. Availability nangfis ynnisienldnussuugiudeya seuvgudoyazeie
aunsareundumsidenldnulannas lihsuuasiausgvielitymey i

3. Partition Tolerance ymefd szvvanansavinasslulawimlnuaunvie
[FSneinshiivgansiauag

TnoananRvesssuuasaumATiannsaUsznarauunsseilduluilog i
Lifssuurialaasannsnsosfuanantfvemaud CAP 19 3 anaudh Tavszuy
gudovauvubifimuiusssiauazudasive awnsnsosfunmanifvomne] AP 16
dpsanslumuanauTBviniu fduguil 28 ssuansiamuRvesszuugudoyaudassile

fipsunnul CAP

o wa v ' a o o a
E'U'n 2.8 ﬂmﬁﬂumﬂaﬁs%uudﬁ_'}umagaLLNaB"ﬁuﬂﬂ'ﬁ@ﬂ'ﬁU‘V]q‘ﬂﬂ CAP [23]
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2.2.2 Usznnvasszuugiudoyauuuliduiug
szuvuteyawuuliduiusigluuunisifivdieyauazarnsauvaeaniiu 4

Uszam el [13)

2/ o [

1. judeyauuuldAgensde (Key Value Database) vinmsiivdeyaludnumuzaes

o3

w g

o e 1 @ v & R aew 4 = LY
Aduazwadns  lneRduraviagdoaluanligiivavesfdadu Tnen1siaemadng
v oo ' o oo [ Ve rv a & » 1ol o
9eNINLEIBMINATRIAE Fegdeyauuulifdidaiugndeyailifinsimuaguuuy
Tasaaiuane wasdnvrlanainuuuitastesgudoyalidnuuresisdsuazause
seefutayanivsunaunnld endasthadugiudoyaishia (Redisuazgrudoyalseona (Riak)

Wusu dauasguuuunsiivdegesagialuguin 2.9

Key: User1 > Value: Mike
Key: User2 Value: John
Key: User3 > Value: Mary

JUR 2.9 setunsiiudpyatossuugudoyauuuliduiusyieldfdenda [22]

2. gutoyauuuionans (Document Database) vinmsinudeyalugUuuuienans
wazdiaudungulunsiaiuieyaiaziilaseaitmmauurdnuaziwanindduisazing
wlaufvansgvaaifuuulinuuiy FnneNINTEUUIATIEINLUUANTNTITZUY
Frutoyakuudmus lnelivannviaregUiuy et wdunesuae luunsndunesiun 18n

=] [ ~ = 4 = 2 o ] 1 v ==
WuneaneiuNn  luuriavesuldaneiuun Wudy endiegraty grudeyauadindid

(MongoDB)uawguteyalA1At CouchDB (s dsgunuunisiiuteyadiatidluguil 2.10

Beers Table Beer Documents

beer_1167 B}dr
perio’,

pns,

[ _id: "1167,"
name: "Ale C;,
brewer: “Miller;
units: 570

I

=i ar 1 v [ T @ € A
JUN 2.10 feghansiivteyavessruugudeyawuuliduiusviaenans [24]

148682
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3. §1u1’1’agauwn'ﬁﬂ (Graph Database)Iﬂm’fayja%gﬂ%’ﬂLﬁu'[uﬁ'nwmwaa
anuduiusszwinivuavisessulln uaztayasvgniaivludnuusvosnnuduiusivy
p= [ Qs 174 = s LY <« o L3
ns N Fasrdlwuniludunuvesdoyaideunudimusivunsmanuduiug Tnsauise
seafumsenudeyanuudutoulas sndegrautugudoyaiilolnsia (Neod)uazgiudoya

X ” v oo o o ' =
Toisuudd (OrientedDB) Wusiu dauansguiuumsiivioyadiegnsluzu 2.11

JUA 211 fedemsiiudeyavesssuugmiayawuuliduussiianiw [25]

2 o v - £ =
4. gwdeyauuupoduivuiaivg) (Column Oriented Database) iugudauad

L [ L ¥ = U

fidnwuradogudoyadedinus lnsgdeyaviniedafuieymiunefuinioned

=a

% Ls

v 1 P 2w Y ad & ' ad
YPIANIN hazidazapduovinuteualujUuuuaptulunia Sandarnofuuuniinee

< a oW o & 2w o a o
swsmduiny  lunaguuignteyaussinisansaivieyaniivuiaveiwnilaend
wuvlidndn endistnidy shuteyamaaiunit (Cassandra) Wazgrutaualoviua (Hbase)

\Wusiu Auanssuuuunsiiudoyasiegndlugui 2.12

d @l ) o u 1es @t 3 = o L3 1
JUN 212 dhedunafivdeyavessvuugudeyauvuliduiusvlinreduivuelvg [26]
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M99 2.2 MsiUTpuifisuiaassuugudeyauuulidmususazsyinam

fDE1958 U

Futeya

Usuanssuu

gudoya

Qs

VGO

MongoDB

FUTBUALUY

LonNgNs

iudeyaludnuagluundadunesuun wagannsn
ponuuulaaswanvuzafwius ToyAdduuS
$993UANWYIE Consistency Way Partition Tolerance
wazsosiugUuvunisiiudeyauvulauniin
(Dynamic) lagannsaimuamsiivtoyaguiuuyn

Llonastas (Sub Document) 16 [13,23]

HBASE

FIUTPUALUY

ARANTA g

Qnﬁwu'1mmﬂﬁﬂuﬁau‘lamﬂwmﬂlmﬂ (Big Table)
lagdl HDFS Wuscnglunisinudeyadundn lay
sedfunsveeaalen dinslderusinnu Hadoop
wnzdmun sl tuszuugudeuauuunszaisuas
manszautumsInnsTeatuInlng sesiuanvue

Consistency wag Partition Tolerance [13,23]

CouchDB

FrudoyauuY

LONAT

aunsnifeusdasunlden Tnensyin MapReduce
H1a1nan3y Tasgutisya CouchDB dwlgausinu
1wéu 1ofile JSON API) SavinlyiaansaiFenldannn
Alawtiru HITP Insinasasosiunmau i
Availability waz Partition Tolerance Atod1innany
ag1adu Limsngasdmivniseruuazidoudoys
winufiu [13,23]

Redis

Hugrudeyaitoguumissaiudndundn udd
anunsatunindeyaaduy endafan lawiuiy soedu
msifudeyananmatezuuy 1M List Sorted
Sets Hashes Set String tJusiu wazsoaiunnauta
Consistency Wag Partition Tolerance [13,23] uae

2w A el
Wuteyaniivsunaannlen
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P e o 1 o . w6 '
MId 2.2 MsilSeuliisuiegeszuugiuteyauuuliduiususasUssunn(de)

PLIRN UsEnmszuy GRIGHNE)
STUY gudeya
F1uvoya

Cassandra | gudeyauvy | Wugrudeyaisesfunmisussananauwvunseanslaa
AodNuvwIA VY | wazldaniUnenssuuvurauniu (Ring) Wusuwuuly
N15INISUTEINARAUUUNTEINY S95UANANTR
Availability uag Partition Tolerance fnwdilalunis
Sonlddoyailuvesnuios (COL : Cassandra Query
Language) [13,23]

Neod;] guvayauvy - | veyaszgniaivludnvuzessenuduiusszning

= = 2/ L ar
N3 uavseeouida wazdayavzgnininulusnumeyos
AMUFUNUSHUUNT W Baaziilvuaiudiunuves
doyaltounuduNushvuNIINAINEURYS Tag
annsasessunisenudeyauvududoulad 5043y
AuautRves ACID 19n w1 Cypher Query Tunisisen
oA [10,23]

Yl & =

2.2.3 syuugruteyaviialiAddneds

Value
AAA,BBB,CCC
AAA,BBB
AAA,DDD

AAA,2,01/01/2015
3,224,5623

| 1% [ ley @ € a 2. [
U 2.13 juwuumsiivdeyavesszuugudeyanuubiduiusslaldfdendal21]

Vel ¢ W ]

sevugudoyavialtAgsnads (33] Wuszuugudoyavianiaiignesnuuuun

sesfumsiivtioyauavdnmsdeyauaznisiiongdeys lesdilassadsdnvasnisiiuvdoya

v
ar

paeiuesisdRimateNlss Seiinsldnuszuugudeyariniifisnvaeadonismeilu
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L d

wauynsy endayanadng (Value) fifosnsifiuniafioamsiSunganunsndisdslilagen
Advesdoya nedoyanadnsusznouienguuasdeyansonguvatesulina uasdoyanadns
ansafivdeyaldvainuaneguuuy onfiliu an3a (Strings) LLANUPEG) 1du USON) Tn
(Bit) uazfaay (number) s Tneszuugudeyariialdfdandadugluuunsifudeyas
sUnuUniweszuugdeyauuulidniug Tnefitendnvalfensliresdteyadedan
Toyanadws Faduguuvumsiiuioyaiiheuashidudou uavamnsoSengrdoyanadng
Iegnmiai Ssuuuumaiivieyavesssuusudeyasiialdfgsdseansauanddiiiud
U 2.13

ssuuputeyavinlifdenduillasaiuesnszuunsihouiitenmsnssuy
swioyadadinius esanszuuguioyaididuiusaesiimafmunlasaaiiauasivun
anuduiusvpssEuUuTeyanowansuaE Ao munvinve s oyaTINTInNaNT AV

Qs

n1sedoua  Iaoseuvgiudeyaisduiusiisnunelastasradunisiadons 2 Ia

v

Vel @ ¥ -

Usznauselnllazanui Saumndsainmisiiudoyatesssuuudoyarialifgsnsda
ilpsnnszuugnioyarialiAdendainsiivioyalassnadinndwesddifiesdiie 4e
svuugwieoyarinldagsdaiudussuugudeyaifinndamguinnuarlndlfssiuuuin
adelval WunsUszgnaliiumsieulusunsaudadng  Lagainmsinussavsninnisinea
vosszuUgudeyaia 2 ulln nuissuusuloysulnlfagnedildmuimienusnieandy
szuugudoyaiedntus shliamnsofussansnmasiussuvasauneldlusuien
FeluodnszuupudoyavialdAdedadsliduitemnawiiingg vidlnasgiudn o uay
nsaduayuuIanIsvaudditesun  waeanniswauivmalulagaaidg (Cloud

Technology) wagn1siiNBuvasUTIdeyamsaunalul 2010 lnihluggannalulad

szuugtayanuuliFmusiWesinniy  hlvssuuguteuatsielifdenadgminluuiuly

2 1
= et

wagiluRaungatu anszuaunslindsnsdateyanadnsdauiusngruddglviy
sruugudeyaviianswdndie iigaussruuguteyasiansviinnsaiiend muduiug
LMIRTeLAMY
Tneszuugudeuainldfdondeenuisnduunesnidu 4 Uszuan [33] laun
1. Key Value — eventually consistent : $945U LUUSIADIAITNADAAADY
(Consistency Models) 8 n#298191%Uu  Dynamo, Oracle NoSQL Database, Project

Voldermort, Riak wagOpenLink Virtuoso \Husu
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2. Key Value — Ordered : $243UN15L38981AUAYDIAI819DY BnfeEaLty
Berkeley, FairCom c-treeACE/c-treeRTG, FoundationDB, HyperDex, IBM Informix C-ISAM
uaz MemcacheDB sy

3. Key Value —Ram : 3993UN13YN91UVURUIEANUTINEN BnfD81aLTY
Aerospike, Coherence, FairCom c-treeACE, Redis, Memcached k&% OpenLink Virtuoso
WWusiy

4. Key Value — Solid-state drive or rotating disk : $945UN159ANITIZUVUY
Solid-state drivers 38 rotating disks 8nf298739L3%u Aerospike, CDB, Clusterpoint
Database Server, Couchbase Server, LevelDB uagKeyspace Wusy

INN5d1529989 DB-Engines Ranking [20] Tul 2016 wuitszuugudoyaviald
AdEadanlasummiliongian fo 1sia uasgudeyauuUbiduiusyialdAseBeianunsn
hlulddansiudoyaifinoumannuansle erfiiiu Joyaiuiwatu (Session Information)
Toyanzniduaruudules (Shopping Cart Contents) doyasivaziduaduan (Product

Details Data) ﬂﬂﬁdaﬁﬂﬁﬁiuﬁl (User Profiles Data) wag ﬁﬂyaaumiﬂsﬁw“fl (Telecom

9,

1%

Directories Data) i [30] Sagrudioyawuvhiduiuslialdfdsadediodnlaiuauiion
nuagraunsvanglussuvansaumelutligi Sidluoundieduniitodsannuadenldou
sudeyanuyliduiuselialdfdd1de o1 findu (GitHub) ninwes (Twitter) 1afin To

13N (Stack Overflow) Riumalsa (Pinterest) uag AuuULL (Snapchat) sy Fadiele

27
a o

Ingdoyauuulifuiuselialsfgenduu leumnudenlunisiiludansivteyavuin
Tnay
2.2.4 gwdeyaisia (Redis)
v = e v o o ' ¢ w & %

sudeyaishia [34] Aegutoyandneglunguloimugesvuazdmdugudoyauuy
liduiusvialdfddedarianie Invgudeyaisia tduhmsitudayaasuumizoaiud
WundnwSasenlanlugndeyauvunglumberiud (In-Memory Data Structure) Tag
grudeyalsia annsalussgnalfidussuugnuteyandnviiessuugiudeyataas iWusiu
fawihgndeyaisia edenmsituteyaauumbeamudnluwdnusigiudeyalsia aunsn
& v € = v 1 14 174 LS o
WudayansuueiaaaniasgnsumINAeInsveldau uazdldamisaiivun
szavmvesteyaniiogluszuuguoyals inswariudoyasrlivnolulievinsiEuina

Tmslvesszuv (Restart) Tnpgudeyaisia fguwuunsalassasianildlunisiaivdoyasy

v

=l

valednue 91 Strings Hashes Lists SetsuavSorted Sets tudu Insusiazjuwuudl
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o

dnvazgunuunislinuiiuanseiuesnly Tnetuegdugléasidenlizuuvuniaifivioya
suvule Tnodefvesgrudoyaisia ugdeyaiiflaswadlumsifuioyadlidudounay
fisuuuunsifudeyaiivernvanesaiedafimnuBangugauasgudoyasia Sudugudeya
wuulidiiusuiinldadenedanlasuanuiisngegn 91nnnsdsaaves DB-Engines Ranking
[20] FahumagFavidaldidenligdeyasia Tumanerimusativl uazustorguuuuilld

Y 2 2 a v oa v ' £ o P
Tunsdmfudeyalugudoyaisia szgndrdedemvedfuandusun 2.14

—

ey -

d Vv = 1 1 U =l 2 -
SUN 214 msihiedeyausar FULUURIUAIRRSUNIEUUTWTRYALTRE [14]

laggudeyaisia ﬁg‘dl.muiﬂiqa%'w‘l.un'ﬁﬁ’mﬁuﬁm&aﬁqﬁ’ [15]
- String
- Hashes
- Lists
- Sets
- Sorted Sets

2.2.4.1 Advesgrudayaisha

o

= o a  sNo ] : & 1
ABVDITIUTDYALTAS UanuauzlUUaUg UaDY (Binary Safe) Saiamuvungn

I 1 =

awsalivoyaniluinrgiuasssisndufdvesdoyald Tnensierfdussdoyaiing
Aasaluil [15]

) 0‘; L3 o - d (3 u’.’v 1 1 =
- himsesPdvesdeyasnauiuly ilosnAdanunsassenldlifiv 512 w

=03 v (=3

nelud TnenseddvastoyasrifulUasvilviduudeaiioflunsiniudeys

[7)
o

- llmrsasfdvasteyaduauiiuly sandnmfdvestoyaduaiuly

[%
o

pnunuANEUaULas i wnsaRMUMINYTBIRE T UBRNUN LR
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- msiinsliirsomanaiieotielvnisaafdvesdoys  sndregrudu
“Object-type:id” 2MNABLNANITALTATDMINEINIA () NSBLASBIMNTUANAA () LD
frglausavihaudilamuazanususvesrdladeiu

2.24.2 Uuuumsitudiayauuu Strings

> set mykey somevalue
OK

> get mykey
“somevalue”

Uit 2.15 #athannsliifds SET uaxGET [15]

Strings [15] Wuguuuuessdefigalunisiivioyavesgudoyatsta

val & - ¥ a1 v ¢ o 3 I o s
anusalifgiluguuuy Strings eredadermadng lisuwuy Strings 10 aedifnds SET uaz

LA S I

GET Tumstunintoyauazerudeyasenin lngamadns anursaduiinendeyalavainvany

Dlgu String integer float jpeg file 1udy T.ﬂawgné’w%ﬂmaﬁéﬁﬁsﬂuumﬂu Strings 1ae

b ]

i 2

msldnds SET lunsifisudoya winsdvudeyasyliduse sdAsalsinstuinluudn

v
= oi& o

WiadnmauvLenens i satuiRnAggle lapgui 2.15 uansiiogransldrds SET

e GET

> set counter 100
OK
» incr counter
{integer) 101
> Incr counter
(integer) 102
> incrby counter 5@
(integer) 152

Ul 2.16 Fregemslidd INCR [15]

a o o a a 1 ot o =
Inggudeyalsha IAmdamannsaiiunieanAvoaadnsniisnynzidy

integer 16 91nAds INCR DECR uag DECRBY sauanafosnalugudl 2.16 wasgutoyaisia
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U 7}
o w =

A1150uNUANTBINARNS 1A NNSIIAIEY GETSET FafdailazuaniAuadns Lhuoonu

INTUITIENSoldAwaans laslule

> mset a 18 b 20 ¢ 38

OK

> mget a b ¢
1) "1p™

2y “2e™

3) “3a8

Uil 2.17 fedhauansmslidids MSET was MGET [15]

grudoyarsia @nsaldrnd MSET uaz MGET lunsdufindeyauaysny

ar

Joyavenuilinndt 1 Ad lngAnds MGET sxauriluaisistvotdoyanadnsoonun A

[}
Yo e o o/ L3

Tuiinlugrudeyatsia dunds EXISTS laeilieolgrdell vinuadnsfiue 1 wanein

=}
oY)
o, g

andelagniuiinlussuugiudoyaudy wiminuadnsauel 0 uanvilaififdiegluszuy
Fudeyn uarsyUUgITOYALTAA ANNINaURABLANTIAIAY DEL wavgudoys sha awise
123

nyasulszianTesteyaiilluntsinunmveftvayaruAd TYPE Mnanaiiotsly

Ut 2.18

> set mykey hello > set mykey x
oK OK

> exists mykey > type myvkey
{integer) 1 string

> del mykey > del mykey
(integer) 1 (integer) 1

> exists mykey > type mykey
(integer) B none

JUR 2.18 fedhauanainslddds EXISTS wag DEL [15]

Fwteyaisia Seenmnsaimunstezaivesddigniuiinlusyuugudea
0 shufnda EXPIRE vi3ei3endnetnainimun Time to live lnsfunfivesdnds EXPIRE Ao

1 fiadiuni danansludiulusiethsnnguii 2.19
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> set key some-value
OK
> expire key 5
(integer) 1
> get key (immediately)
"some-value"
> get key (after some time)
{nil)
Ul 2.19 hegrenslifnds EXPIRE [15]

2.2.4.3 jUwuumsiiudouauuy List
List [15] Wugdiuumsitutoysiiiidnunzid3ouailounguues Strings oy
suwvumsiiudeyanuy List dumansadosidudoyanuddunstuiindoyald Tny
annsatuvindeyaadlunieinves List wisludfindevineves List - lneguuuumsiivioya
wuv List fidnwnzaa1e Linked list insnzgrudoyaisia anunsatuiindoyaluguuuveos

A v o 2 v} <
List vunenale Bawaadliiiussgui 2.20

Valuae Type [list).
Location of Head <-=7 72

Location nfTain-":;-" s TTW TN TP

®
5

Lacation of pravicus
clement
Location of next
elenl"ent
Lacation of pravicus
clement
Location of next
element
| .
Locaion of previous .-~
element
Localion of next
element

= o 2 .
JUN 220 amdiassnisiiudenauuy List [14]

Tnsgunuuansiivdoyauuy List ansavuiindoyalagrudds LPUSH
Tnoiunmstufindeyamsiudrevdetuiindoyaiensadiusiives List uazd1ds RPUSH
Tagidunstiufindeyanssumnvietufindoyasonssdruineves List wazeds LRANGE
udndafiswendeyafigntuiinnelu List Taogldannsasudeyalaefmunddivass

v 2 ar o 1 a
Foyald uansfhenslugui 2.21
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> rpush mylist A > rpush mylist 1 2 3 4 5 “foo ba

{integer) 1 {integer) 9

> rpush mylist B > lrange mylist @ -1
(integer) 2 ‘_U Iﬁ'St

> lpush mylist first i; :

(integer) 3 ay "1*

> lrange mylist @ -1 5) "2¢

1} "first” 6) "3"

2) g

3) "B” 9) "foo bar”

Ul 2.21 shothamsldds LPUSH RPUSH waz LRANGE [15]

Tnegunuumainudeyauuy List ansnivioyaeenulatiuemds POP was

ﬂﬂiﬁﬂﬁﬂl&aﬂﬂﬂu‘lf\]’mgﬂl‘wuﬂ'ﬁl.ﬁU"ilJmJuﬁl,LUU List @11150M IALABRIUATES LPOP uag

U
o e

RPOP Tngfinds LPOP 1 Junisisdoyamausnannmiadegansodiuiiues  List uasAnda
- v Qs = 1 8 . Y ] =
RPOP 1lun13fstioyaiusnainnasngausodiuyeves List uansiogialuiiulugui

2.22

> rpush mylist a b c
{integer) 3

> rpop mylist

mon

> rpop mylist

n

> rpop mylist

o
Ul 2.22 #hethanstidnd RPOP wag LPOP [15]

2.2.4.4 JUwuunsiiudayauuu Hashes
Hashes [15] Wusuuuumsifuieyaitanansafiuieyanadns uasifuioya
wovm3Te (Attribute) sl wasidusunuumsifudeyafiausahludfuldfunisiiu
Foyaiitguuuuiiueouidaldd adwfunsfudeyaluguuuy JSON wiadBedeyaiituiin

v b 2 =
1‘U§ULLUU‘UBGG\']‘§'N1@] muﬁm’[,mﬁumw'lugﬂﬂ 2.23
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Key Value: [ hashes)
| Leaming Redis \(—) Publisher | Packt Publisher |
E,ﬁ B f\uthc_\r _____J 7i‘2§? ;E‘fm | Attributes and values
; ISBN |7 XKRKKXX |

UM 2.23 awdmesmsiiudayanuy Hashes [14]

Tapguuvunisiiudeyauuy Hashes ffndslunistuiindoyafio HMSET &
FAES HMSET annsnvufindeyanadnsuazuennidadlavinnimileideya wazilas
HGET Tunnsisdeyaeanuifivstoyaiien wazdidide HMGET Tunisisloyaosnunlivane

Joya Aunanwieglugn 2.24

> hesot user:3000 Uzername antire:r birthykar [977 verified 1

oK 3 hmgat vsec:100@ \username birthysar no-such-field
> hget user;J000 username 1) “antire:"

“antirag” ). 977"

> hget uger:1080 binthysar i) (eil)

197z

» hgetall user: 1000
1} Tusername”

2) "antirex®

3) "birthyear"

&) “1o77*

53 "verified”

ol "F

Ul 2.24 dpganslddnds HMSET HGET uaig HMGET [15]

2.2.4.5 Uwvumsiiudoyauuu Sets
sULvunEiutagatuy Sets [15] Wumsiivdeyauwuunguuea Strings 1o
sUuvumsiivdieyanadnsuuy Sets axlalifudoyaduarliFosddiudonn wavandnuy
raansiutoyaluy Sets annsososiunsgilieu (Union) msdumesiendy (ntersection)

NIsMIANaR (Difference) ﬁ“\'al.l.amﬁ"aasjw'l,ugﬂﬁ 2.25

Marate the eatire sat

bofora axccuting

commands selecting

Elements Common

e o

®@ + e

JUn 2.25 mwﬁwamnmﬁuﬁagal.l,uu Sets [14]
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Tnegunuunsifiviegauuy Sets 14da SADD Tumsiuiindeyaasuu Sets
warlddas SMEMBERS lunsedoyanadnsiluaud@niulu Sets wazldfds SISMEMBER
v voof o a b =4 "o ar W =l
Tumsesaaoud deyanadnsimlaluaundnues Sets 1t q wioli dwuanaiiogiaiagun

226

> sadd myset 1 2 3
{(integer) 3

> sismember myset 3

> smembers myset (integer) 1

1. 3 > sismember myset 30
2. 1 {integer) ©
-

UM 2.26 fegramsldifids SADD SMEMBERS wa SISMEMBER [15]

sUnvumsiivieyatuy Sets GiamnsnsosdunuaniiniIsndnenansHy
nunguveusala 1wy nisgiloy Msdumesisaty nisnakaing Wk Taensyilou
aglduruAIds SUNION uaznisbunesigatuszldaiuriudids SINTER uazn1sviaa

1 [ 1 o e o Qs 1 <
waR1e E1FUNILAIES SDIFF mauﬁmmaaw’lugﬂw 2.27

redis SADD keyl "a" rfzd;s T LA Tedis SADD kevl "a"
(mteger) | {mteger) 1 (utegethl

redis=  SADD keyl "b" redi | SADD keyl "b” redig>. SADD keyl "b"
{integer) 1 (mteger) 1 (ufeeer) 1

redis SADD kevl "c” redis (,SADD keyls"e': redic SADD keyl "c¢"
(integer) 1 (integen) 1 {mteger) t

redis=  SADD key2 " tediss - SADD key? “c” rédis®  SADD kev2 "¢
(integer) 1 {mteger} 1 fiteger) 1

redis=  SADD key2 "d" redis=  SADD key2 "d” redis-  SADD kev2 "d”
{imteger) 1 (ntegar) 1 e '

redis=  SADD key2 "e” s> SADD kev2 "e” edis- SADD key? "e”
(mteger) 1 (integer) 1 (mteger) | .

& SUNION Eevl kev redie=  SINTER keyl key? L

Teqis SUNION l\E}l h?_\: o SINTER i"?!‘l RE'.\ SDIFF ]{E’}'l k@’.\'z
1}"3" | 8 I v u..?‘..

e redis= 237"

3ra rediz=

4"

Hrd"

redis:

Uil 2.27 dognisléinda SUNION [18] SINTER [17] uag SDIFF [16]
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Tneguuuunsiiudeyauuy Sets Ifdsildlunisfadayasanuiain Sets

1
=

° 1w w € &4 o W A v o o o o '
Tnevimsdudoyanadnsain Sets deddsilddords SPOP Asuansiaotdlviiivlugud

2.28

rediz= SADD myset "one” redizs SADD myset "four”
{mteger) 1 {mteger) 1

rediz=  SADD myset "two" 1‘-:--&1;' SADD myset "five”
{mteger) 1 {mteger) 1

rediz=  SADD myset "thiee” redis SPOP myset 3
{mteger) 1 1} "thres"

rediz=  SPOP myset 2 "four"

SMEMBERS myvset
tedis SMEMBERS myset

1y five

Ul 2.28 foganslinda SPOP [19]

2.2.4.6 gUwuumsiivdiauanuu Sorted Sets
sUnuumsiivdeyauuy Sorted Sets [15] tuzURuUNIsIAVTaY AT
Wivuiadoun13suiusEninegUuuumsiutaualuy Sets Wiag Hashes  loetoyanadng
gasguuuunIsiuayauy Sorted Sets suiiutoyatlunguisyauazlifinsiSeeddu
Toyn udteyanadwsIzuUTHUMI a8 BI N TBIAEIIY (Score) FernupsaziuuIETU

@ o v & w & W <t a ' <
ﬂUﬂW’UBQﬂBHaNﬁﬂWﬁ ﬂa'lEJn'ﬁlﬂU‘UE)HﬁLLUU Hashes mﬂuﬁﬂﬂm?aﬂqﬂiuzﬂﬂ 2.29

Sort the entire set
; g N before executing

Key \\m@a:fm (Sarted Set ) commends foriadding Cammon
o : ' mlemenis. elements by
: P~ S = o ~ rank

Q) e~ o g

1 '

- T e U

1 '

o] :

[ 1

= = o R U B - . i

Kay - \faluet Type { Sortad Set } : :

d ] 1

1 1

o 1 1

R 1

mQ M ------ .

Eﬂﬁ 2.29 awdnaean1siuTeyaRUY Sorted Sets [14]

TepgUuuunmsiiviayauwuy Sorted Sets laffnds ZADD lunnstiufintoys
L4 er o o 1o o e =l a ! Lo 1 4 as
ANBNTTNTITUAIET SADD UAF1EY ZADD 2eApaimsivunfAvLuLYastoyanis @

wanaseelugUn 2.30
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> zadd hackers 1948 "Alan Kay" > zadd hackers 1914 "Hedy Lamarr”
{integer) 1 (integer) 1

> zadd hackers 1957 "Sophie Wilson” > zadd hackers 1918 "Claude Shannon”
{integer) 1 (integer) 1

> zadd hackers 1953 "Richard Stallman” > zadd hackers 1969 "Linus Torvalds"

(integer) 1
» zadd hackers 1912 "Alan Turing"

{integer) 1

> zadd hackers 1949 "Anita Borg"

{integer) 1 {integer) 1

> zadd hackers 1965 "Yukihiro Matsumoto”

{integer) 1
JUN 2.30 shagwnisldnda ZADD [15]

TnggUuuunisiiudoyanuy Sorted Sets 14F1d1 ZRANGE way ZREVRANGE
lunshsdoyanadwsonnun J4f1ds ZRANGE szittayanainslagiseadinuanAnzLuy
yosdeyatiosluunn wazlunmseiuinAids ZREVRANGE dsfstoyanadnilaniseadny

PMnAAzIULTNYANA Y Awansedslugun 2.31

> zrange hackers @ -1 » zrevrange hackers 9 -1
1) "Alan Turing" 1) TLinus Torvalds”

2) "Hedy L amarr" 2) "Yukihiro Matsomoto"
3) "Claude Shannon" 3) "Sophie Wilson"”

4) "Alan Kay™ 4) "Richard Stallman"

5)" “Anita Borg® 5) "Anita Borg"

6) "Richapd Stallman” &) "Alan Kay™"

7) "Sophie Wilson" 7) "Claude Shannon"

8) "Yukihiro Matsumoto" 2) “Hedy Lamarr”

9) "Linus Torvalds® 9y "aAYan Turing"

JUA 2.31 fhegremslddnds ZRANGE way ZREVRANGE [15]

-7

2.3 UIWNNUIVDY

i 3 A

negIaviIngdwuslaiinsAnwinguiuazauideiifeates fAanuisouiun

2
o=

Uszgnalgluaniulesiail
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Employee_number | Employee_name | Department_number
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103 James Born D003

104 King Kong DO02
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Table name: Employee R ——
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| Foreign key: Department_number Value 3 t——l
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ASEY | INSERT INTO user(id, Sredis > hmset(‘user:0’, ‘Name’, ‘Dew’ ,
Name, Job) ‘Job’ , ‘Engineer’);

VALUES(“0”, “Dew”, Sredis -> zadd(‘user:Name:Dew’, 1, 0);

“Engineer”) Sredis -> zadd(‘user:Job:Engineer’, 2, 0);
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{
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The First Experiment Of Select Cperation
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Abstract— Nowadays, Demands of web scale are in increasing
and growing rapidly. Mobile applications, web technologies,
social media always generates unstructured data that had lead to
the advent of various NoSQL databases. Therefore, Big data
applications are necessary to have an efficient technology to
collect these data. However, a relational database is the
traditional database that always uses in many applications and
still has more valuable to play a significant role in the current
information system. The main characteristics of NoSQL
databases are schema-free, no relationship, no need to join as a
relational database. The business organization expects that
NoSQL database has better performance than a relational
database. In This paper, we aim to compare the performance of
Redis, which is a key-value database, one kind of NoSQL
database, and MariaDB, which is a popular relational database.
We designed a set of experiments with a large amount of data
and compared the efficiency of the insert, update, delete and
select transactions from various aspects on the same dataset. We
measure the processing time of each transaction to evaluate the
comparison. The results have shown that Redis has better
runtime performance for insert, delete, update transaction under
a specific condition or complex queries. MariaDB still is good for
some conditions especially when we have a small data. Our study
can help to choose a database that will be suitable for the real
world applications because relational databases and NoSQL
databases have different strengths and weakness.

Keywords—NoSQL database; Redis; Key-value database, Big
data applications, MariaDB.

I. INTRODUCTION

In the past, many applications widely used relational
databases to collect information. The relational database
resembled the basic structure in the form of a table which
contained a row and column. It could be ordered through the
SQL query language to insert, delete, update, and query data.
By the way, a technology that can scale, perform and deliver
continuous  availability needs for supporting online
applications. Thus, relational databases have struggled to keep
up with the wave of modernization.

The most viable database option for online web and mobile
applications have to support the amount of data that increases
tremendously as well as the type of data with more variety
such as unstructured data, structured data, and semi-structured
data. Moreover, it is necessary to have a database system that

978-1-5090-4666-9/17/$31.00 ©2017 IEEE

Sutheera Puntheeranurak
Faculty of Engineering
King Mongkut's Institute of Technology Ladkrabang
Bangkok, Thailand
sutheera.pu@kmitl.ac.th

can be processed with large amounts of data quickly and with
flexibility situations. Although the Relational database is
famous, it may not be compatible with the growing
requirements that require more performance system. To
overcome this problem, NoSQL, which is a non-relational
database, is introduced. Therefore, there are many discussions
in the database world to replace the relational database system
with the NoSQL database system. Currently, NoSQL database
has been more popular in the current information system.
However, there is a question for the database designer to
choose NoSQL database or relational database to store
information in their systems. They have information that
NoSQL database is useful for unstructured data to store a large
quantity of data. ITn fact, when we need to collect structured
data and to store a large amount of data, NoSQL database may
be good enough when not compare to the relational database
because the relational database can collect data in the form of
a table and can store data that is structured as well.

Also, NoSQL databases provide high flexibility. They do
not have a fixed database schema. They can store information
in a variety of formats. We choose Redis as representatives of
NoSQL databases because it is a robust open source database
with a growing community developing and supporting it.

In this paper, we aim to compare the performance between
Redis as NoSQL database which is the key-value type and
MariaDB as a relational database. We investigate which
situation that one is better and measure the performance from
processing time. We experiment on insert operation, delete
operation, update operation and select operation in the same
dataset.

The paper is organized as follows. In section 2, we discuss
related work.We show our experimental setup in section 3 and
describe the results of our experiments in section 4. We
describe the conclusion and future work in section 5.

II. RELATED WORKS

In recent year, there are many researchers offered the
comparison between a non-relational database and relational
database because they would like to find the suitable database
for their work and there are many NoSQL databases that have
advantages and disadvantages. Many papers compare the
efficiency between MongoDB and a relational database. Such
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as [1],[2] compared the effectiveness between MongoDB and
SQL server. In [1] experimented in 3 operations that consisted
of the insert, update, select operation. The result of running an
experiment showed that MongoDB had better runtime
performance for insert, update and simple query. SQL server
performed better when updating and querying by non-key
attributes, as well as for aggregate queries. In [2]
experimented in 5 operations that consisted of the insert,
update, delete, select and general queries. They tested on the
same dataset for a common e-commerce schema. The results
showed that MongoDB performed better than SQL server for
most operations except aggregate function queries. Moreover,
some research, In [3] compared MongoDB with MySQL. In
[3] divided the experiment into four operations that consisted
of the insert, update, delete and select operation. They
experimented in forum application. The results of the
experiment showed MongoDB had better performance than
MySQL. In [4] compared performance of querying. They
divided querying into two categories that consisted of the
simple query and complex query. Their results showed
MongoDB had better performance than Oracle in the simple
query, but Oracle had better performance than MongoDB in a
complex query. In [5] experimented to compare the
performance of graph database (Neo4J) and relational
database (MySQL). Their results showed that Neo4] was
faster than MySQL in querying the results. Many researchers
use MongoDB to be representative of NoSQL database
because it established longer than other databases. However, it
can show only that MongoDB, one kind of document
databases, is outperformed than a relational database in many
case studies. There are still have many NoSQL databases that
are useful.

In this paper, we focus on the comparison between Redis
as NoSQL database and MariaDB as a relational database in
the same environment.We do our experiments in four
operations that consist of an insert operation, an update
operation, delete operation and select operation. The several
queries performed on Redis database which equivalent queries
in SQL language have been carried out on MariaDB. We refer
to the method of [6] for uses as guidelines in the coding of our
experiment.

III. EXPERIMENTAL SETUP

For our experimental setup, we installed both Redis and
MariaDB on the same machine that is running an Intel Core
i5-2450M 2.5 GHz with 8 GB of DDR3 memory. This
experiment was developed on Windows operating system and
was coded in PHP framework and using Xampp Server to
simulate a web server. For Redis, we used a library which
named predis for connecting between PHP framework and
Redis database and used the latest version 3.2.100. We used
MariaDB version 10.1.13 in our experiments.

A. Data Model Schema

We download data from sample database with test suite
1.0.6 [7]. The data model schema used for the experiments as
shown in Fig. 1. The data model consisted of 6 tables/objects

representing the employee, dept manager, department, salary,
title, and dept_emp. The data of the employee table contains
300,024 records. The dept_manager table contains 24 records.
The data of department table includes 9 records. The salary
table contains 2,844,047 records. The title table and the
dept_emp table contains 443,308 records and 331,603 records,
respectively.

B. Experimental Design

We use PHP language to develop the experiments that run
under four scales of data as 100, 1,000, 10,000, 100,000
records. We divided into four operations.

1) Insert Operation: To add data, we used Salary table in
this operation. We split into two styles of inserting. First, we
add one by one command to the databases, called single write.
Second, we combine all of the insert commands to execute at
once, called multiple inserts. In Redis database, we used the
pipelining feature as multiple inserts. The pipelining feature is
the way that we can send multiple commands to execute at
once without waiting for the server replies. Therefore,
Pipelining feature is very necessary for Redis to evaluate the
performance of insertion operation.

2) Delete Operation: We separate into two experiments.
First, we delete data with defined scales from salary table at
one time. Second, we delete data by considering the specific
conditions.

3) Update Operation: We separate into two experiments
as update salary table with four scales of data and update data
with the specific conditions.

4) Select Operation: First, we query data from salary table
that have the results as four mentioned scales with no
conditions. Second, we separate queries into two categories
which consist of the simple query and complex query. The
simple query involves selecting data from only one table. The
complex query involves selecting data from multiple tables
and selecting data in nested queries. The following list
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summarizes querying in the second experiment.
Fig 1. Data model schema of our experiment
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Q1: Read personal data of the employees from the
employee table with gender = “M” (simple query)
Q2: Read data from dept emp table with emp _no =
“10021” (simple query)

Q3: Read data from dept emp table and dept name
table. To find out which department of each
employee. We use join operation on MariaDB query.
(complex query)

Q4: Read data from department table and
dept_manager table. To find out which department of
each employee who is a manager. We use join
operation on MariaDB query. (complex query)

Q5: Read data from employee table, dept manager
table and department table. To find out personal data
and departments' name of each employee who is a
manager. We use join operation on MariaDB query.
(complex query)

Q6: Read data from employee table and
dept_manager table. To find out the personal data of
employees who is a manager in dept no = “d001”.
We use a subquery in MariaDB query. (complex
query)

Q7: Read data from employee table and salary table.
To find out Personal data of employees whose salary
is less than or equal to 50,000 baht. We use a
subquery in MariaDB query. (complex query)

Insert Operation
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The results of the insert operation.
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The results of the second experiment of the delete operation.

We ran ten times for each test and calculated the average
performance time. In our experiment, we used the PHP
function microtime which is used to measure the duration of
processing.

IV. EXPERIMENTAL RESULTS

A. Insert Operation

When inserting the data into both databases with four
scales of 100, 1,000, 10,000, 100,000 records, respectively.
The results show that Redis is more outperform than MariaDB
for both styles of insertion as shown in Fig. 2.

B. Delete Operation

In delete operation, we separate into two experiments.

1) The first test of delete operation

We execute the first test of a delete operation in both
databases with four scales of data. Thus, the results in Fig.
Three show that Redis is faster than MariaDB in this case.

The first experiment of update operation
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Fig. 5. The results of the first experiment of the update operation.

The second experiment of update operation
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Fig. 6. The results of the second experiment of the update operation.

The first experiment of select operation
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Fig. 7. The results of the first experiment of select operation.

The second experiment of select operation
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Fig. 8. The results of the second experiment of select operation.
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2) The second test of delete operation

The second test of a delete operation, we remove the data
by defining the specific conditions. The following list
summarizes the conditions that we used in this analysis.

delete_condition _1: Delete data from salary table with
emp_no = “10004”

delete_condition 2: Delete data from department table
with dept_no = “d009”

In Fig. 4, the results show that Redis has better
performance than MariaDB in this experiment. Therefore, we
can conclude that for all styles delete operation; Redis is more
efficiency than MariaDB.

C. Update Operation

In update operation, we separate into two experiments.

1) The first experiment of update operation

We applied update operation in Redis and MariaDB. In
Fig. Five can show that MariaDB is faster than Redis for
update operation without any specific conditions even though
data is very huge.

2) The second experiment of update operation

We modified the data by considering the specific
conditions and used the following conditions list in our second
experiment.

update_condition_1: Update data from department table
with dept_no = “d001”

update_condition 2: Update data from title table with
emp _no = 10277 and from_date = 1985-06-16

For the results in Fig. 6, it can show that Redis is
outperformed more than MariaDB when we updated with
specific conditions.

D. Select Operation

In select operation, we separate into two experiments.

1) The first experiment of select operation

We use simple query without any specific conditions on
Redis and MariaDB. In Fig. 7, it can show that MariaDB
provides lower execution times than Redis. Therefore, we can
conclude that MariaDB has more performance than Redis
when we use selection operation even on the larger data.

2) The second experiment of select operation

We divide into two categories which consist of the simple
query and complex query.

The performance of the simple query, QI, indicates that
MariaDB has better than Redis when we refer to the multiple
results from the single table. However, Redis is better than
MariaDB when we query a single result from the table by
using Q2. In the case of complex query, join operation, or
subquery operation is used to query data in MariaDB. When
we run Q4, Q5, Q6, and Q7 on Redis and MariaDB, the results
is shown in Fig. 8. It can demonstrate that the performance of
MariaDB will decrease when we execute the complex query as
query data from more than one table and query data by using a
subquery operation, MariaDB spent the time to process query

more than Redis. However, only Q3 in complex query’s
experiment shows that MariaDB is slightly faster than Redis.

V. CONCLUSION

The replacing a relational database with NoSQL database
need to study and find the suitable solution for a particular
application, especially big data applications. Therefore, it is
necessary to consider feature and every operation before
developers make a decision which database should be useful
in big data applications. It depends on their requirements.

From the experimental results of the comparison between
Redis, NoSQL database as a key-value database, and
MariaDB, relational database, can show that NoSQL database
does not get more performance than the relational database in
every operation. Redis has better runtime performance of
insert operation, delete operation, update operation especially
updating by using specific conditions, and select operation in
querying single result of the simple query as well as querying
data of complex query. Because Redis has many advantages
such as flexible, no fixed schema, and easy to use.
Furthermore, the data model of MariaDB is more complex.
Thus, it decreased querying performance. However, Redis also
has disadvantages in regular querying and updating that
applied in an extensive data. Therefore, we should use Redis
in the form of a temporary database to enhance the
performance of database systems.

In future works, we plan to enhance by involving several
NoSQL database systems to improve the performance of an
application by evaluating Redis and MariaDB as a distributed
database.
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