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Abstract: The usage of social networks has grown significantly in the
past few years, and the result of this growth is the production of a large
amount of data. On the other hand, it is necessary to effectively store
and analyze social network data for all kinds of businesses today. In
this research, the data models of widely used social networks, their
advantages and disadvantages, as well as the things that need to be
taken into account for storing and retrieving social network data have
been reviewed and presented. The types of common storage methods
based on the relational data model are not scalable for large amounts
of information and therefore are not optimal and efficient. As a result,
the use of storage methods based on non-relational models along with
relational models have become very common. In this research, a large
dataset of Twitter social network data, which includes 1,581,468 tweets
from posts sent by 300,000 Persian users of this social network, are
stored in three databases: MySQL, MongoDB, and Redis, and the
performance of each of them with several different queries has been
examined and compared. In addition to measuring the time spent to
perform operations on the data, the amount of space occupied by
the databases was also examined. Considering the advantages and
limitations associated with the structure of all three databases, from
the obtained values, it can be concluded that if the data has a specific
structure, a relational database like MySQL is a good choice. If the data
is unstructured or structured with the potential for rapid growth, NoSQL
models will perform better. In addition, storing data temporarily and at
high speed in key-value databases such as Redis, which store data in
memory, are more suitable. Also, in terms of execution time, MongoDB
executes queries very fast compared to MySQL and Redis, which is a
proof that NoSQL databases show better performance and scalability for
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1. relational database management system (RDBMS) 2. microblogging service
3. MySQL Support Manual, MySQL Developers 4. Oracle
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1. Not Only SQL (NSQL) 2. object-relational mapping (ORM) 3. key-value
4. document-store 5. wide-column 6. graph-store
7. sharding 8. consistency, availability, partition tolerance (CAP) 9. distributed hash tables
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1. in-memory 2. session 3. cache
4. application programming interface (API) 5. Linkedin

6. Remote Dictionary Server 7. extensible markup language (XML)

8. JavaScript Object Notation (JSON) 9. Binary JSON (BSON)

10. content management system (CMS)



)

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

P e oy sty Lnosls SQL Server dsile glaaly Jde slsosls &Kol s
S5 Lresls s 1 (e (5lwe 5y Ll s 00 3 S o D) o
oo 1 m Laesls o8 ol sty (slmesls ol Ly amlin )3 ks S gn 055
ad glaesls | o cdsyls (6 5YL e an S ¢ ols 05w 85 5 o s 3
Olan Lo la sz s o (25l o 5 iyt gn 0,05 L KuSS JLS 5 i o
Dyt s O

V5 = 6 = MapReduce I gl iy Lol man Yo (g, by Oollanil 5 (6 dy wlite
mrlin o (gLl (51 1 (S5lme 3§55 el 0285 5 (sLmesls e gz (551 s
Apache Jol & aiws sl 55 aged ‘5Lﬁvl_m:-w .(Davoudian, Chen & Liu 2018) "—'Ss“
.. Google Cloud Bigtable 4 Hypertable (Apache Hbase « Cassandra

il 40 5L (D18 e slmesls s pazee 0358555 in Il ol Ly
S 3t Ol g5 g 1y 31,8 (glmosls o8 ¢l pls il 03 S slowl 1y Loty daT S
S o dm D s ba 3, S oo 5 Laesls 0,53 5 A led 6l (8l Ol s
«ArangoDB AllegroGraph .&eul Sl 5 ¢ By Collanil YU 1518 03ls Jie ool oo
L Jlj_f e slresls a\i_ab S = a4 505 OrientDB s Neo4J dnfiniteGraph
rodb 8 eals (gl 3 e L ¢SS (&S snd) (Fernandes & Bernardino 2018)
s Lagail 1 e (0,8 a6l 2 OT 534S s s (e )i pL L OIS w0
.(Bronson et al. 2013) & 54 g 0 53 Ol wlowl o J95

4 Ol ¢35 o NoSQL o3> ‘5Lml§ib= B] C}_: pulas 8 aa g UL (g e 3
Sl oddoslitul (5 5lane .3 5o o) Lil LalT (YL 2uws 5 (=8 (g mds wlia
Sl S s olonn il ol 5 s S 05 )8 855 et olen glaaS s
el 0315 B Sl eyl 487 (65, Slas a5 L a5 e 315 n 45T
sl il ol g5 5 oddim 5 Slapim 51 05530555 sl AS e onle
0315 Jds L senl a S 5557 o 552 50 Lnosls (3505 5 (6 5lme i3 (6l (gl
AJCJ_lanAP G55 Ol sme el onsgin ¢ bl e a IS o Hlsds |y Calis
Wl st 5 S 31 03l 5 Lnesls Sy e 53 (ol bl s fal s oS

1. the associations and objects (TAO) 2. microservice



aLBion

Y &l Y4 5,99 1Y Ol D!

J_:a|)guouﬂdsj_ffljb&lauc)‘}sv;_m:wo\}_:‘_g“;d)}_::&_i\é_ftlu
Ol o bl o (ilamenly 0T 53 (g m s jidu Jassd 5 (6 s w8 L
Lesls T pike o pmed 5 Olajlow Sslial cosls g g5 plonl s losls Jue (o S—ula
Sy &) e

L L1, Laesls a8 o wINOSQL (o g ,xe (sLaesls oL 5 K MongoDB
¢S ;5 Apache Cassandra .dS s Co pde 03 50 s 53 edl e 53 5 6,8 5L
S 6 31y Laesls 5 ol O g oy (5e 45 S NOSQL Ly aste o3l o8
Sy G dy Side Jemd 5 055w iows > Cassandra A4S s 6 55 oA
ol Cassandra (Jls ol L .doas a5yl 1y Laosls a5 L;J\f)'l_w Ll 5 s Lal cdas
PG 22 5 5 Aas e 355 Ol e an 5 0Le) a 53 50,8 e s ads
S o a3 ) '8 S g (S O

(il Cmt] 5l 03l (Lol (suaws 5 Olsasl s 48 (6, Ko s
0315 o8k 3 ol 555 ;g ACID it "BASE s 5 'ACID ol Sl guas
e BB Oy 5 el JlS b S5 ) s US048
Ym0y go (slnosls ol (o yo iy iy il S5 Sln 2S5 (5,
ACID u—?}iﬁ 5 =8, sb4 SQL Server Oracle MySQL  J—e (latasl,y slassls a\f_;b
o8l sl 815 a8 dms o 1 Ol I ACID il caly 53 1S o Sz 2y
(Jymane s bty Ly s |l o tedan ) po )8 Sl Lok U g sl D) e ol
i 48 (ol Uy A o e 5 ) s 53 3 g0 (5Ll 5 Laesls o8 !
Voo ot i Bl an Bl ) ol 5,5 S5 ES ok Al Olajen Oy pon )8
&l = ACID I Sl iy 45 LasT 51 el S oo randS | s Sldas oLl i
ol s slataly o slaests ool 1 (6 )bms el 4y 58 1 sl 031 (Lol
Ol 5 535 by Jasnd 5 (S b5 5 Skl Sy anS o Slaty (S ol )
=) 4ot |13 |y BASE Cms guast (gladaly i (slmosls ool coii> )3 dias oo
J_Qx,j.\_.:é,',:;_;{uu;,_p,;g,u)lu|,AC|D6uj;,_,wdt_m
.(Han, Haihong Le & Du 2011) d—as g 451,01y 5L 5 5L

1. eventual consistency 2. atomicity, consistency, isolation, durability (ACID)
3. basically available, soft state, eventual consistency (BASE)

Y



Yy

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

Lt glssl 5t oy 2 5 lhe IS o5l oL e 55 bl ias s
by 65, Shee Calises sloa eyl b3 5 MySQL ols oKl 5 (glataily & slaosls
O3 ey O,y Iyl (o 514 S ) Ll 5 3 ez 0313 4 s gores
Hl:— ‘J;—ﬁ)}: CH).A ‘L'.'_w‘) U_-'“J" J.v‘b.-\._:u C;‘j gS"LlJ)‘ J)j_a ((J_'.'.:.iji) &5_9\'“;" 4§.-&
&:&“Crbﬁ)w‘dz—oﬂj‘ja\_aJGJb
claalis glaosls g3, o Cadibee Slles s gladal 8 055 °l§-i‘~a sladds S5
GlaaSos glaosls 3,8 Caliee Lyl 3 53 035 ool sl (5 Lade oS Y

o jowle ol

B3 ey Y

lmesls (g3lwe, 3 sladue a 53 (o3l sla jiagh sl cbadlw s
Sla S s o= o9 8 s Lila e ol 5SS oa el old oLl oo
L;u&,_;: lmosls (gilwe 5 55 0sls el.i_ili bt Juo Ll cosls L;L.aalf.ibt
oM Oy o LAOTO_:JL.«HA?}Oﬁjwu‘i‘)édu\_ﬂo};JMlJ =]
.J‘}_jldﬁ O\_:.:

. =z . - - & & -

Sladasly 8 0315 50L& 5 ke S35 2 1) ol 5 00 55 Sirs sy 53 GlasS 5 sl
Ul S0 i 1 e dSd) S nd) olaz] caaSs o aze Calises
Lsle @L&j}lj 4.«,.1\.&») I 4.1 QTJD 45-\_;\03‘3)‘}_3 (l.Lté.UJéi)j ((JS:G!) (.((J)g.wb‘,é))
cL;.,\;fr.:.miF CK‘A 03 3 o> 33 ¢S jlwo 3 53 OIS ( (Slajen S (6 dy ol
u—“‘i}‘“t’f ‘_;LA;}{J 9 =90 R LS’LM QL_:&A\ ‘ngl_woﬂ:g: QLJ) cu&f\j}' (a‘);
UL s Laesls (giluwe o3 Al sla S5 5 (5udd o gt o )3 oSl 0l sl

r P . . - . Loone

T2 PR 53 08 50 Ol 25 50 53 Sl i (pioman 5 0dd 2515 3 Lo s
ol bl 235 51 (ST s ol ol 451 IS Jooen 5 o831 Al analie 5 o3l pls
Gl 4 0dd ot it e (ol (gl s b (glaesls oL L b lie 55 31 S asls
s Shes g}bf slrosls oli_i\{ sl b alis ;5 Neodd osls ali_ili S P T Sldes

.(Mathew and Kumar 2015) 5,5 s ¢



aLBion

Y &l Y4 5,99 1Y Ol D!

dr_w &5 3D Lad ob LSLAQJS.Udwg‘ﬁ?éuoﬂ)w)ﬁpr&-«AgU\AJ‘_&D
Ol Al (A S e A 5 Il el a5 (5l ) gmee iy gt Calibes Slads
WSS g dsile elazal glawlvy Cadzbes (galslwsy 55 O,y Low 5 Laesls
3 E5 e S s ame Jdsa s s b A5 (ol Gl 5
L La0T Ol oad 5 Lyt as § b 55 655 (glmosls Ol yiets A5l 5 oo Liosls oo s
laesls sl o ke (6l m ol by 515 (Lo 5 gdimn sy o8 iy 1 Skl S
Sl iy ol a3 55 gn o3l (gladaly b Coy ke 2 31 (LBl 5 5
MONgODB o313 o8l 55 3 ke g in 5 GIS 1 73lp 5 (51t milie (sladasl s o o503 B
SLr sz 3 8l 31 a3l o8 Ol e Neodd 5t e 03l oL Ol s
osls ali_ib A S (6 0 .s,.(l,“.:« MongoDB o3ls ali_lb 4SS Wsls oL @Lﬁ NG X S
oslil pudos 1y ol ol Jods 4575 515 Neodd gladail 6 0315 8BS 5 PostgresSQL sleal,
.(Sharma, Sharma & Bundele 2018) Lx..ils Cypher s> 3w » O3

o e Ul 45 Cassandra glaaly b o315 ool i) 5 4n GlasS 5 el
1) Laesls 585 5 Lt YUy oot YLy o 2an ol a4y Lol 1 (3L 5 oo
5835 Sl 5 )3 51 MONgoDB 5 SQL Codst 1 cosls o8l ol . lasstls s el
Ly Uikes 45 505 5 AT, 15 el Jbn &S s 550l 515 S b ity ol
2 53 s 0303 e S8 Am gy il 53 s b e e 52 s e 55
Ol Sldes a8 ol slginy Sy Jgds L g lacy 50,53 ¢l - Cassandra
(Ramesh & Kumar 2018) 4a> o ¢l AT sy anly ibg s

MongoDB s MySQL 3! Jg_....:a =S 5 slaesls o\i_lb_ = dm (g S o j_<.13|n
=, MongoDB S 5 L I, MySQL (1,8 g dstls g Comed sladali  anw g5 55
Jols S s S slonl byl 6l el slazal s Sulw s S5 La0T s S
0315 Juis i o ud 5 ol IS 4 0l yl8 555 Josly ol s o
L 4 sl Olts a3 g il gy 5 sl Ly slmosls ol s lwcsy ol o
OLaj e oS 5 sy S o Sl (6 S oS 5 Je conls oL 01U il 31
A el 5B L MYSQL s i g Ll 15 MYSQL 4n Gl (6,540 S 4 (i 5
MongoDB 5 MySQL S 5 Jds 0315 oL L (RAM 5 CPU jl eslitul (g jluwe 1ot3 L;l_@e
.(Ongo & Kusuma 2018) u_S" s 63l wl MySQL 4 Cnd (5 508 &S s gludb |

h\x



o

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

Allegro Graph «nfinite Graph _’}IJ_?jz —a glrosls ali_:b O e (1>
J—J>u 5 awslas |, ArangoDB Bitsy «FlockDB (StarDog «MongoDB «Neo4J (OrientDB
(6 e (8 pdy e (g dy Sllanl Jol s sy 350 L S5 s S
Sty (ol SLa s n 3 Sty S 5 3lede e T (5,8 DLty OIS
o) o ool aallae b i wn ACID Sl guast 5 (g sSwikiz sLa(s lone |
wdas o Sty 5, Shes 5 2o ArangoDB s Neodd 45 sl 0LaS 4 cosls Lguatiili
s 31 (g by Collanil ;:L.ﬂ Cypher Juws )8 (¢ s> s 05 JIs4 Neodd Ll
(Das et al. 2020) ! Hls, 45 5 (¢ i

Lz Neodd (glaaly e s MySQL (sladaly 0315 o800 53 domslia 4s (15,Ls 5 (s
-2 SRR RRIARE ‘5\J_3Neo4JjMySQL)sq_lzsudLawljs)sélﬂ¢j‘y ol
(31,8 asls o8 5 (slataly 0315 ol 53 ;o 47 515 B eyl 5 Ah alowe 031
6y bl as Slaesls b3k 50,03 (6l Lal el 18 Laosls 0310l (gl
T (alidk 4J_i1> il Ao )yls (6 e @L:} L}\J_f laosls ali_ili Sl J—i‘.'&i (9
et g 0303 68 e (531l 4 (5L 1S el B 3 i o0l S
ol 55k oo lorl St a5 Al (5l Dol 3 eslizal (g1 318 0ls oS
.(Medhi & Baruah 2017) Cwl wlis jlous aSs S ke 5 odiasslgi iy Lo, 5 e

Sl 55 a2 MYSQL 5 Sl Cos o Camed akali (g5 - OIS 5083353030 Jinsh
Gl i sLaosls L agrl e 3 O tbno o (K58 5 alinne cpl Loy s5 10 5mmi 5
& )5 slaesls (S5l Ga s ol 53 el m 093 A (o Lo 5 15,5555 0 skos
OLej il ol 4Tyl OT Jds s YU 3, Shee 5 e e LMySQL 0313 o801 1165 snnd
Wl 303 o8 5 oy ekmsana g a ol a S A ) (S i SIS L
G pde (6l 48 S o 05l ul INNODB (g jlws ;03 5 55 90 SIMYSQL ¢ 5,8 i ) s-bas
b amior (65184 0l 2alS (s 1y sy oo o) il AT s 355575 5§ sl
.(Dawodi et al. 2019) "l 03 5ad slgiicy MYISAM (6 3L 53 5 55 50 3l 05lazul

¢ 1, MongoDB 5 MySQL els (sLaslll 3, Shee 085 5 okdr Jiass
O 503 5ad amglie g (o g osls Cod 5 Sl Sson ez sLasrsmn gl sl =)
Lglj_q-l(li_:AMySQL sl 6 g s Shas La s e S| ;3 MONGODB 45 das s



aLBion

Y &l Y4 5,99 1Y Ol D!

S s o8 OT ;35U 5 s (5Lt les Cmnl a gy sl o oan
e L ool s (luarled 45758 4 5 Al Ll S e ) Lsl el 5
.(Filip & Cegan 2020) das e u,:_alf B) :J_(Lu« MySQL esls eli_lli 3 Laesls

<MongoDB (Redis (glalal ;& o3ls a&L e Sl e w2 g ok SR o
Yahoo! Cloud) YCSB (u as —b)l =l jleslewl L HBase (Cassandra «Couchbase
Yore s 1l YCSB o lsbwl Al 3 L Golles .l odd ) » (Serving Benchmark
EBCal 3553 s 5 0 IAE L 585 55 5 by esls (Lol sl 53 3,55,
Ol Aoy Ve (Y (Gl 5 g Ao 3 00 5 OIS g5 Aoy 0 () U sle Calise
Slaaiz 7S 05 S Ll 5l 8 51,8 (ol s s (Slw)sasa doo s ee (¥
s Lsesls A8 L ol JS Lais iole3T oml 53 el 5553 NOSQL 3, Shas Calies
ol s 0313 (SLaolL () 5 e i lin (gl Caditee )8 sLasb (sl !
Glresls U agarlge 55 aSal mand cdas o 0L |y 1,8 oo g Redis pll s
J_fg,;;,”Mj_fo_;:.fu\;‘;ua\iigW.;,\;H@quw éf))_g)l:_m.:
(Tang & Fan 2016) A_S" oo adlyl o gllas (6 mdy plis 5 oIS (O g

0513 681 33 53 Caliiue Sl s 5 Loy 5, Shes el Uy (plal 2T 505 5500
e LG s o slize (glao 311 L Cadies 0315 4e sames 33 3l o3Lizwl L MongoDB 5 MySQL
Al Laosls OMST 53 sladasl 0313 (sLaolL 4y s NOSQL 0315 (sLaolly
Vevees e e YO e Gl ol 2t 5 8 e L oy o
ol Sl OLey 5 oy 3 |l 1) (slagom g w p D2 5 DL o305 4c saza 55 31 VY04 4+
MongoDB s MySQL " (s ;5,18 Lo 31 iole3T ool 53 .Ccul 03,5 gl |y Ol siws
i NOSQL 0315 o8 351 30 4 53 457 s o DL ey 5 .l 0 o5liswl StUCiOST
.(Jose & Abraham 2020) 3 I (s ;s 3 ,Shes (sladaly (glaosls oLl

b g a0l i aS das o Ol Jidu ol 53 s e sl inss 55 s
g Y - WS PP I PP SUTPRV -y | o= ol ey,
e 0730585 ima 31 L 35 el o aiS 48T s biles it ey 0L 5 an LaoT
Ol8 lm Lo T an oliws Olaj Cmedl 5 ol ] cladScs 3 oddinboul (sLaosls

1. indexing 2. workbench

m



y

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

(g3l 53 3 eslitwl 5y 50 SLacSSS 5 Laesls (g5lue o3 sladde o hylS Canl
ol By 53 i o SS9 e (s s Olay S (gl Laesls LS g Cm e
a3 (Gl ie oy OL 5 lresls (il i3 05 53 0SB 4S8 LT Sl ous
e gazma &S | bl hag 3 a5 Sy s Laosls (g 5lue ot gladids )
cladie Slos gas 3T o et BOLsply i 53 () o 5 (Sl 03l
ol o3l ul 0315 sLaoll 3, Shae CiS b5l slosslme s Lsosls (e o5
el 5 Ll e (Ol o oy 5L S5 55 ol Il 3 a8 Jdsas iomen .
C‘}_;‘ 23 b5, 50 glaesls 4 v ey S B = cosls ol.<_1b Calises slade
A, Mgy L el s 53 (ilwe ;33 Sl 5L ) e e oren 9 La g e
ol Goa gy ol s (el (] 5§ e sl celoz| (A Laesls (gelad
L by o sl o) G (5 Lol L5 0 0] (] 53 (2 -5 Ol e

33,8 Cpnrmn iy olairl SSs lapian 53 i Jds Sl

IR 9T

e 53,5055 L 5 (2 Doty 45T Sl (63,208 05 3l 0l iass
LSLAJ.LA =S ‘LAQT Lf’l'i))\ 9 osls 6udm ubﬁ‘a\ g ‘.l_:.:‘ RO P rbu‘
O gen )8 S o i O asls 55> S el a5 s =y o2l
A (b gad (0 IS «le\:_...;ih) s 5 eSS gd) il 2l i
(i =b5b g lme 3 a5 il 3 Jls 5 slaesls 31 sl L aS
S (Jlie )5 ba .(Bhogal & Choksi 2015) iz 5 ydm sy LadT Jddows s 255 5 ey 2
ol ;S Ly | 5N Oy ot OT sLaidel 5 (S by —elos|
Sy |y el abosd Olan 55 s s 0T (s 'C)‘ud:_.i,b s 93) A_igbﬁ)\fég_i
o) gt ( elainl GaaS s s 56855 5 oSS Ol pieas (85 (ol ply S
Aeas el s e L g 0l Sl L aS e S

ol 5 eded Ol aalsl y3 48 ol ol o oA uld ags ol ol slapl
el 0l 0l QLS o J&.ﬁ BN QT

1. like



aLBion

Y &l Y4 5,99 1Y Ol D!

58 bl e 3 esliul 5y 5 0305 oo (sladis dslio 5 5 ,ne .

(osds s, s oS sed) S b 5

V¥ e 53 La0T Sls suast) LadsT s 5 (s 55 50 sLosls o801 s
f(Wlodd 0L

(Ol e 3T Cgar 03l5as sazes il

taosls 5315 5 i

(LOT e Jalse 5 bosls oSSl sl Ol (5,8 o100
u);uoT@Htou;&nﬁ;w”_ﬁ.duf)wﬁdlﬁ\@mc\ﬁ_wl
tosls oL

o v =

¢osls a\ill.; dw 55 (55w 3 Sl s, 50 sliad b b L;ﬁfajl.\jl v

B by e lie (Zov

SR 38 22 Gapl Cgslr ) ISy

A



e

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

& g

Nlely (8 S5 Syl Jaw g Yoo F L ol 53 (65 sy elaan| Kt
0315 o8 s iz 3 eslial S8l a8 ol ¥ g o s (65 g (6 jLeme S
3y 5ma ad gl 0315 oL cdas o 4yl 1y o saies o3ls gladis 5 La S 55 L Calides
4S CwlMYSQL 5 13 i (S 5lws ;55 5 55 44 INNODB .5 5 MySQL (&S gnd) 03l2i sl
Sl 3 55050 Y0 V7 Jlw 53 (S5 pnd i o 3Ll (S5 g Lo g7 JU ) )5
Slps s b s gilue b gl jlestinul 55 Coda L |y MyRocks ¢ s d
3henls 3Ll g5 51U (88 g a3 .3, 3 jme 035 s L O INNODB L assT
5310l a5 01,8 SleMbl .l YL e 4 i g 4 S 0313 o8
5 aS” Memcache osls ogab 33 0T 51 45 gas SO O 3 b e ah 5 ol osls a&b
j\éj.;)b,-_gg;&fw&.ibé‘?_g-ydéﬁdoﬁddcw\A_Eéb-).:)ui.a—u\:lf&ja'
> (Gaspar and Mabi¢ 2017) 555 s 1,5 35 5 ol 0313 o800 s 5L 5 Slan| e
el L aS 28 U e e (sl 41 L 025 ) YO L
ab.a.hO_il:c@_wjl_:r(lg__:)tg_w:));))fdijbﬂcwjédwﬂ)lf:)%di_ij‘
Y 5 MySQL (glataly osls oL (oS 5 Jds Cans LLE ) p s el o sLow!
Sla L aS AP CIB s Laesls 51 ide o 3 L s lg 55 457 & s, Memcache
s bl o (TAO) LagsT daslyy 5 LBl APE s Sl g dil axils Ciollas (85 gdh
c:?j?‘5}_56)€juﬂ‘)wd|)l§)dﬁ;\g:wf_w:cAP| w‘.éﬁg'}‘ﬁéuab\b
Ly asl 5o Sl g 53 0 5ko ¢S Cil 5 oo 48T Cmal (6 m iy ol OT 58 a kel g o3ls
Sty o5 b e s YU (LT Leably v L L s slaesls ae gomms (555
.(Bronson et al. 2013) 1S

Jld )8 5,Lle Y, 55U 48T (S5 s (6l o Loty Jdow g 25 5 3505
4S8 sl (S5 gmand) J-<i’ ol (G 03l> aLﬁa_.Li Gorilla .l (59 0 (5 a0l 0355 Slale
Lo g 0303 oli_ib ol sb g oslininl o g4y 5o 5 oyl glac sl 5 s [EXVS
S s (s 4 jp S S 05 = Ol Ll gl s Al 5
0l °l§—.’.\ﬁ, &ig_’l' )\ (16}.:“.::9)) c\_hu;a)‘)f S pde g aJ_::'-S LS‘J—’ (Caers et al. 2013) .S~

1. Mark Zuckerberg 2. polyglot persistence 3. desktop



aLBion

Y &l Y4 5,99 1Y Ol D!

‘51‘\_&» A J}u\) BE) u\_.fo.ﬂ oalaul LogDevice (»l_:s\.: L j—f‘jf BE] (:)l_z.é E) auG)‘}:
Alods 0313 Gl LadT (glas )8 5 (&S sndd oslizwl 554 0315 Lgl_mli:b’ (=l_§ 3]

S gand 0Ll 3590 (SOOI oL I Slaods ) oo

MySQL Apache . A8 oS5 b
(MyRocks) Memcached TAO Hadoop LogDevice  esle okl
S5l 3 Sl 3 Slweytd Jloisa e Sy e 5 (Sl 3 58

olozt glaasls cache sl IS Laosls bl

St
OT 01,8 4 Cl Olgar o s slaz] (s s 5 SG (0 )
j‘}_:a'(lj_;'.:i};»o}‘.:JJJ&)LAM.AJ{@J_Z&M)JV\{_)Q)MHMQ‘JL?}ZA
“04_&6)}3 J‘.‘.b v.:_m:.w 9 C)L-wl:;ﬁ L.S‘J—’ HadOOp )‘ “J—‘“:',’,j;') BE el g_)’“f.jj_“'j)g:‘ C}_:
gv.:}.:_ma L;uctﬁ Lol s J) Lassls o 53 gl ,— Manhattan Hlu_ae—d IS o313 oli_ili
i ol wl elal I, § o 53 gl Gizzard/MySQL 5 (o 5 (sl us
23 Ligb o0 3 BlOb S b 55 (6wl sl B u..._g.o ‘V_L:é J=ze > slarosls
(Ss2 8 5w g Vertica 5 PostgreSQL (MySQL Gladal,y slassls al.<_>b WSk o=
)‘_)_5 osleul J‘)H kfl,-b L;u)t}:‘ ‘)L_'.f BL C)l_i:l.; JJLJ cgrilx.:lﬁ LgumJ C~—ij,4‘
LT 5l ..\.;:sta o >3 MetricsDB o513 c\i_nb 03 (= 6 Sl jlae o domen .x_,ff@
Jlw ys caal ol 3 Jls s gdelar j s ba S o=l o Laesls —> oyl ot 4 S
s iz S LB Lol b 55 5le S ol o8 ¢S 4«5 Manhattan <Y+ \F
&L_ij )‘J—; oéu:_»-‘ .})}_A Lﬂsr‘.ﬁ 9 Q‘J_:Jlf QL&)M&‘ ‘l—“i*:if“ 6)[—»‘5_)?'2 Lg‘.}_’ 6&:»_»"
515 ;35 ROCKSDB s |y 3 55 (6 s smar 55 g0 oslazl &K 0l YWV Jlw 5>
TSY [ PUSN b= N PR W) objiaﬁjwj\%asumhj_:&ffét o gs 4 S
Croman A8 o osleiwl 5L 5 Hlews wLds ;3 Twemcache s Redis 45l cache - e
Ads e Mesos 4 Shles 4y e Qaj_frf &l el slacache plas o B4
é.ljbj\o.x_.i@)'y'.L:MJJ\J)K(,_?#Jw\jp@;ﬁojjﬁ&_zApacheMesos
oslewl 3 )40 03l L;Lﬂsc\iili dL,w\ Al d_gv\_> BE) vL.fd gL_iﬁu\A C:L.A é)‘dfdf‘f_&\w
led s 0303 L& LaoT glas )8 5,2 50

1. Hadoop distributed file system (HDFS)

¢



gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

« 3 93> odlawl 3390 (SWoIS oL I (Slaods Y Jaue

Manhattan Apache Mesos SRR PostgreSQLI MetricsDB o3ld ol b

Vertica M

L baosls (g3lwo =3 cache (ilwe o3y e s B 5l slajlae (g 5luo 3 S8
oS b Sl (sl peS” S s

Sy
Colws s en 93 065 medy 1 dmy Jmd )87 2 )Len YoYA L N 53 0 55 5 o o]
«Jf}_?» Ly Yoo# iy byme Y00 vy (05 ) S Cnl Olgr O pme
o315 o8 5T gt o g 4t ol i 53 50 55 50 Sslans S (51
CDN s ekl 5 smme 0,8 15 51 aST  Slalgims L La g s .Sl odd LSCi5
2 S Slagity sl bo s 5, ST Gl LadlSe 55 LS Wiy e
(o5 20 03l anl 35 50 0313 o0& L s MYSQL s s 0,53 (o ) (Slay g o
o_iuu ! ,— Zookeeper scache (¢ )lwe 55 |, Memcache of ,on 4 4 S ol
S a1y Ol ol 0B iy an 48T La gt 5 S 58 sleas i o oslial Lao S
&l = (S 55 BigTable (¢ lans 3l cdion |y La it 5 31T o led tun el 55 00 55 0 ¢t§_;;,
Sl 5 ¢ 3o aalS ()08 (S ELacSs ke dunl 55 .48 o oslinul (g5lwe 53
Sl sl g ialBlasa g Ly b o0 3 MySQL 55 Ols—e 9 95 g
A oS 4 8 o ear OF msan 5 4l 53 Lo sz s Sl (3L 5 e 4 st Sy
osls olidb (La g 5 5y 03 S 4 s Memcache jl eslaul s o315 ali_lb Colwang
oL 51 =SS sloul (gl el A o db b 8 sy ot | MySQL (glalal
ol 51 Ol el 5555 sl s 5 5 (6 e S0 5 iy 4 MYSQL
s Eals ol 5L s oo iyl Waodias e g 4s (63 58 Oy gt 030>
Qlf.x;.h.swj: Bl e ialST (..:_m.:wj_::-li Olgz b y3 0315 58 0 i 55
A 5 iy plie L il L ablie 5 ot gla Stony 25 )5 bites
L 1, MySQL oo cla S5 5l ol Vitess .A5sls anw g 1, "Vitess o3l RPN
S5 by o3l o8 ml S n S5 NOSQL el o501 50 (5 iy Lk

1. YouTube stream video 2. https://www.dreamgrow.com/top-15-most-popular-social-networking-sites
3. content delivery network (CDN) 4. thumbnail 5. meta tags 6. https://vitess.io/



aLBion

Y &l Y4 5,99 1Y Ol D!

ol wl osls a\i_i\g_ a“ LSJ\)—<: Sl g 53 Ol jod Oy ] ‘5J_:f}l> ! — cache
NewSQL-as-a-service o315 oKL ¢S 45" PlanetScale ;I (< 53 5 goj_:flr.a AS e
BE .\_.56,: oslawl ol b a-Lw Vitess s MySQL (59 — 5 Tl (5 =l (sL23 y5 (DbaaS)

Lledd ol Olis LagT Slas 5)18 5 (05 g0 03laiwl 5 50 (sLaosls a\i_lb’ ¢LJ & Jgd>

«Hai 93> o0latwl 390 WSS oL HI Slaods YV Jgu

MySQL Memcached Vitess Bigtable PlanetScale osld ol
SIS Gilwo s ol esls oL Slwe 3 o315 oL s
el slaesls cache MySQL sl thumbnails ol isle T

b3 drg0 0810 Sy e (S9N

bl sl et ler | a3 eddoslizal osls sladde (S8 LE a5 L
5MoNgoDB MySQL 6313 68 L 4w ¢ bl g (slaosls I oz 45503 L 3, Shas s
3 MySQL s 0l 4S5 bolea . buds Ol glately o 5 glatal, gl5= 5| Redis
soRedis 5 A o e (sLsesls oSS aiws 53> MongoDB ¢(glalaly osls slaolll aws
i )5 ey e o 53 (LIS 5 (ladasly b i ST (slaesls oSS as
Gladde ! 510 1a la S casalsl 53 .d,ls 55 Lacy 53 )8 5 55 0 )18
.g;..a\a.x_.:ol_ﬁsj_il‘.;ﬁ\_,gs;lV_A,)tsu»w;\rwf_:ﬁ@t_;kgm
MySQL (sfdkuly 0313 ol .1-1-F

b5 S el o pmme S e sl 0315 685 L oy e o S MYSQL
Laosls MySQL (slataly slaosls od8LL '3 55 oo Lty 5 o357 canw 5 Oracle &S5
Bl s 0L 5 5 S (r 0,3 O s 5 bl 1 (s 20,
Sl 0 g S1ms 0305 oL ol 53 s e g 03Liiul Lvosls 4 2w (61 SQL
a0 LS alis S5 L 015 or b s o a5 Cal QLSS il glo s ol
La 855 3 oS 5 L (5 305 80 dUl5 0n 45 55 (ul S Cdle ol IS oS
Lls,y J,8 6l il s Sl I bl o asb Jslds SLbL | MySQL s sl
o3 ol Jglr 93 48 Lo o DLVl bl el b 5 J Sl da S35 o

1. https://dev.mysql.com/doc/refman/8.0/en/what-is-mysql.html

ey



¢y

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

0513 o8 (il 53 Laasls 1S5 el ply g5 o a3 o oa 4" OB LSl o g ciloul

.(Dipina Damodaran, Salim & Vargese 2016) 4w, « J8ld> 4

MongoDB wiws g (i 0318 oL Y- Y
= e slmosls oL o 538 5 op eddasls I S "MongoDB
alie a5 8 ee 3 O 53 die ez Oy pots Calides o slie 45T Cul i
35 53 1y Laesls 31 il o5l Caliine (slse 1ol Ly a7 s pladiws Sy 5ot
ol Sl L olaesls Al g MONgoDB S ol Eely i ol Ay oo sl
CSV 3JSON st_wl ;iMongoDB s .dS o 53 5 55 53|y o5 eal e (glmosls dils
L 5 ilwe ;5 5l | J54,MongoDB .55 4 e eslis wl lad v gba b v sl o>a
0313 0B 3 b ol o ) (BBl (6 g e dLmesls TS5 03, S
o=l 48 35 e o 08 et i o b 5 adgl sla et Ls L slewl 5l uds s MongoDB
sl 51 MongoDB (gla jesl i . AS S SOl 1) o303 S s
ol 6)|Kubu 5/ MongoDB A4S e eslaiwl Laesls o 3 Cg> B-tree osls
O gty 9 IS o 03laiwl (AS g g L S (gl Sl 05 S 5 gde (6l
S e 3] 0 L 3 LS L S0 i pame S, sl 5 5
fes ool Al (e sl Sl esliul Ly Cadidue (lads gomes dmlin (piomen
Gl |y A i ‘t:‘..?u” Slles 355 oo ol Hadoop (sla s s Map Reduce

(Jose & Abraham 2017) Jls 8 a1y odbitmlone sl 5 03,5

53 el gl MySQL 3 flS™  sboas MONGODB (6 525 o 51 5313 = 9,
)l 3 Cas 53MONQGODB g ;s Lo 55 8L 53 51 sy i 5 Sla g g (=l_~5 «MongoDB
patie ) st 31 g s o 5 S L s e e 3 S
o3 88 L Ol ;a3 48 355 oo b *glatamd 03 28 5 Ol e
ke 3 S Sla s e 312 OBl Ll 3 i 2515y g 4y b o
P ol 1 Lo s MONGODB ¢ s 3513 5 2 5 (S5 5 Do) gty 031 L
.(Palanisamy & SuvithaVani 2020) S - 33l ,— MySQL ;|

1. relations 2. https://www.mongodb.com/docs/manual/introduction/
3. auto sharding 4. aggregation 5. instance-wide-locking



aLBion

Y &l Y4 5,99 1Y Ol D!

Redis jlado—uls” odls ol &)Y
S e b Lol 487 ol gl 8 031 o851 &S5 Redis 031 555
Slodoms LU, a8 LowiT 51 S5 mlam a5 L diiS o (6, ol abail> s
s dal g eslw sl Ol ol S5k g mes 555 ad Slawl Laesls Ol
)‘ J}_&GA oJLa:_m\\(aL:i JQ_MU}QLH alosl> Q‘}_..Qﬁb ‘J)—AM ))_194; o3l a\i_ili d_f-‘
e 53 Laosls ol Sias ez sl ol Laaliblo 3 3 4 g0 (sLaosls 457 LT
u_l‘J_’ﬂ\_uu‘«Lgb_’u:w‘&aﬁ&‘JMJijw)‘Ma%ﬂﬁgs_Af
ol dlie Ol seas .3, S el al LgsT 5 0155 oo a8 5,05 555 eSS s i ¢SS
= Slist Gl S L 53,8 e Oluty Laesls 31 (gloy 3 &y st 0313 o5
Lg})J_{L;jl_,weﬁﬁ-iﬁal_:.l.o.c.u\_f;,_ﬁbuL.aaal;jlu.,\_;f@ans-ihd.i_mi:‘_;))
Silwo p3 L;Lmr.:_m:.w Sl s b acslia s o) alasl> J_:af/l:.._w S W EVY
Jie e S, 1 (5l o slmesls (1 (IS Cb b To ST o Ll
(3w 5 (Sl (5 o e cslataly i 0313685 L 3 e IS (g5 Lme 53
s Laesls (5Ll o, TeST EuSs aile (mla il L Olismes Lal os S OLWT I

Chen et al. 2016) Cwl 440 0 &

SL3s1 3590 0318 degosxe VY
e yores Redis 5 MONGODB MySQL o513 o &L 4w 3, Shee b5l 5 s biew
=5l oyl s 90 slaia| 4 01 )8 L g ods izie (clalw 5 I (glosls
= = 9 Ol GEs &S b b g g ol . Ad 5 5 ils https://sakoo.ai/dataset/6
s 50310 o) s 53 i i 2 5 Al o SO LTS L (6555
ol inle e syl il s esls o us ol 51y o st OV sama g Olads (o sine
i 50 olozorl €S 53 olld pite (6 5y 5 Ly VOAVVFPA 51 IS tze 0 sl e samms
= L S o g Il Gy Sl 5 e ol 48T

)W\@)Uﬂ&)})“%}ﬁ U}“—’.“Q—_’,‘J-‘-C’—A ol 6)‘9TC°.,'- kch“:’J&'-‘:

1. message broker 2. single node 3. single point of failure
4. https://dataak.com/

h322



gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

S, izie )8 (LS aalis ((ESTY) b sl Ml a5l sl (e o 5,
Sl g oS ixte 18 OB s 2L sldws oS —izie 8 8 U JLs sl

.J)‘}JH}%}JJ_&&U‘QHJ_UKQTL‘;euﬂbéu(;ﬁj‘}f

U3 3390 GG wyp KT
TSl ison s Jold odd plasil Y TS S J JUPE g P
u:iuﬁ;)j_ﬁa;uUWw)ﬂ;)\)}:_wgd\L;b_?.uj_{w@m_{.umu;\_,.j
Loyl e 5 Sl eslaal L s ot 03 S n o 5 b5 codsaslyl st bl
RS RPN (L.?r.:\ PhpMyAdmin 5.0.1 s Redis-x64-5.0.14.1 «MongoDB-compass-1.32.2
Intel(R) Core (TM) i5-4300U @ 1.90GHZ 65313 51 ¢ b 5,51 (51 obboslizul i Slaniin
YO8 5SS abisl o LEKS A 1 i Ll 2 PF WiNdOWS10 Joole 05 s 5
31 i 03Ul OSGl Waosls 03 gy o Jd3ar ol SSD Sy 33,5l0 (L L LKS
i Sl ot LB 3 g 0315 (SLaslSUL (il S s S )l 3l 5 sLala
2315 6804 2 b4 a5 L S 5 5 Sldes (5Ll 5 o 1S 4 5L La g s o 5 )
Sl 51 b e sladSanks gl ol (5 S 051l gl s § cmas o e slagliuls”
0315 o5 53 0313 (g 3Lme 53 (gl Ul o tia Hlist L |54 .ol 0l o3l ul timeit
sloul e sl b nlys b (gl sim 5 Jlw ol il (65Lu0LSS 4 5L MYSQL
uwywu_?,pou;ﬂﬁluu\;CﬁSQLU:_M“J},\_?c,,'LM;t.\_g.;ﬁa.\_;
5 el L e Codm 5 Sl som oz s sl s mp 1 A3 S g Kol esls
SQL Dl y g oo Ll OBl S3lal Sy gty 3555 501 ¢ nw g0l 5 0L 54 b g 1
ol Sl s (68 o311 S0 s gl Ol 5 A0 S Jlael La0T (555 2 by e
GIU ladaly 1 0313 o8 L L | I34,MONGODB 53 el s (54108 3L (5l 1 cs yores
ool (1 y3 8 eslital Sl s CSV oo los 15 Sl 3 gom 5 ad gl sl L i o 4
Sl Ole 3 de e 9 di OBl B5lad Oy guods 5555 500 Sdzme jsbas (a9 s
A5 8 6, -Fa3lul aiT 655 ~MoNgoDB b 4 e ol y g

0315 o080 (ml (s B Gy Jalopta 3 Redis o3l oL i leT (1

1. retweet 2. favorite 3. insert
4. update 5. delete



aLBion

Y &l Y4 5,99 1Y Ol D!

Sl 53355 s 53 i 5 5l e O oty (ool ()8 Ll (pimen
o3l U Redis o315 o801 Cmul g 45 0ds S5 4SS ol 1 0sls o800 ool ol
L cGgdy 90 Jolo g Sloslinl Op 00 55 L 33,5 1ol (S i Jolopima
T S35 RS o 503,51 arl 5 1S 5 Jalopt (55Lome o ble Sl e3lizal
Ol coslisnl 3 3 @i (6| IS Slae s Sy s gdoms a0 4 5 L 3 8 mns
il 3 g La g g i Sldes (sl | gRedis cmai 5 (65l pbile e
Redis s3litul o adeus  SlacS Colucsy ys i) ool 45 aabis 08 dissinw g
o3litwl Redis-x64-5.0.14.1 abei 51 Lisle3T ol 534S WUles ST izie (3l o0 gl = 1y
Aol slgidiy 45 S 5D Jale ot 655 A leST s bies 4l ul el s
suas iyl a8 TS )b Culwass 31Tl 5w 0350 s 0313 o 8oL ) Culwiss
e i b Ul (651 o F Jdr Oliadein L el (65 lame dtad )8 (Sla 5

ub)_.& 4_...;_L2.e J_Sé:h @t; GCJL:L«F 6‘_)—" E) Redis Lfl'ﬂ‘
« S giady Jole s b Jqlo)"- Sl obodlainl Jlwlxo y9 g Olasin £ Jou>

CPU sluws Cwad ol dél> Jole s 29w Cuxdgo

2 25GB 4096 MB Ubuntu20-x64 Ol !

s x4 25 4
e (S8l ) -¢
Jglds j5 e jaesls aLi_;_b_ a5y Laesls Gods g Slwyjgya (o Sl = eu&;a;l.u\ olie

...LAJ‘_;‘:QLi..;bU_M:)Jgs)_,_ao:‘:U)AquL;)'L.woj_‘_:'-'bL;L.AQHAJ)J_?)QA.X_@AABQL;JV)?‘0

0318 Z 18 Sl 2l Olaskin 0 Jgu=

INSERT
0 333595 50+ 18 b 283595500 Zyd b T 9 cSl o) o515 sl ol
(m:s:ms) 8595 5 Hgulun (m:s:ms) Jol5” cwilid (m:s:ms) Cuwlisd fols” s
PV Fd VA §:5% MySsQL
1. GitHub 2. public cloud 3. https://parspack.com/

htAY



¢y

gy
9O
o

22\ )
SN (b 9 815 Sl

(Floi! AT (Sl 33 0315 0lT L S S 3 Khos b 34!

INSERT
0 35858550 z 15 Ok 88395 50 o Uk 2% 9 Jave el ol 081 ol b
(m:s:ms) 5,95 ) Ogaluo (m:s:ms) fols” cwld (m:s:ms) Culiyd ol ¥
EANEN AR LARRRY MongoDB
gy o OFY YAAXFY N4 Redis
0318 Slwyigyw &l ol Olakia 1 9o
UPDATE
Ogalan 0 35 0318 8595 50+ Jlw)yigya Ol Sl d 330818 85955 0+ JSlyigsw Ol 0313 olSyl P
(m:s:ms) 8,95 (m:s:ms) fols” ‘
i fiA YRR MySQL
BORRE v\ MongoDB
CeYIVA AN Redis
0318 bi> sl >l Olakin Y Jouo
DELETE
3355 5 Ogalso 0 53 0818 35550+ Bi> Vo ol Sl d 58 0818 355550+ Bd> Vo) 031 o3 pb
(m:s:ms) (m:s:ms) ¥
Yy e fy MySQL
NS N QR0 MongoDB
Yo BOARE Redis
0018 degazmo (S 3lwo w0 (Slad A Jou
oub kil glad 0313 oL Pb
GBY/b MySQL
GBY/\¥ MongoDB
GB Y/Vb Redis

J_<vL_:J cd‘g‘ Q}S_w C_,_.u‘ ol ¢,_J O J)J—?- DL \_AGJ‘J CJ) )‘ o»\.&T\L—wJQ @L‘b

9 Redis ¢ MongoDB L;\ijbf_& 03l3 oli_ilg: BE) g;_ml.’lf_i J_Alf C‘)b oS ol LF:LOJQJA

el s 53 0 s Redlis 53 Oy ol Cml 0 pLonil MYSQL (sladasl o313 L

¢S5 5 6,148 ,5L 0l s L MongoDB . dwsloeil J s b 4y aids 148 s ¢S5 5 a9l 9



aLBion

Y &l Y4 5,99 1Y Ol D!

3 SNes i 53,5 ) Sldas ol MYSQL 1 5 s 1l 2 1/8 5 4ids FY
o zo? Ol d Jod> s £35 O s And o0 ol ol Jals zo? Sldes 5oy
Ot 0513 oL aw <SS 0313 4s gazes S 531, (35lad Sy smtr 0303 3,55,
Redis —coren bl J b4 MONgoDB | ;» 4w MySQL 3 3l jodke sl das
O3 ¢33 45, ,3 MongoDB QT;\Mjg_;z\;bsj_(w&_uzea_gljmjcjsoujp
Olan 3l 55 gudoma 03l Hle L (53l &) soay 0303 3,555 00 253 Cond gl 123 S
ST sl el ol s S osls (sLaolBll 3505 5555 O sabee O Tl co3ls 4e yoes
3 Shes 0l 8L am il 53 0315 oS o 3 DL (Sl g 81! LT 4!
@u‘bJ,A_?-(’}_woj;w.wla.\_.:cgguns.\_i.u)bb;lﬁjv_?p-lﬁ@\_:uu_;uj
)y amet s sigs 4l /8 L Ly L5 Redis o315 ol das o 0L | octaTuse
DLV 5 Jslisr mols s S 51,5 MySQL sy s MONGODB 3 4 OT 3l dmy .3 S
S =S Hlws O3 i )3 MONGODB s ol 9 Slow gy Sldes 45 A s o
53 et Ml 45 Cl Sy s MYSQL el o8 1 s Lol
b ol S Olytea LT aS 5,8 (o 51,5 (o 2 35 50 it 5 0l g sr
=IMongoDB 3 Lal 558 0 ol w5 o L Sl 0l ol ng_iia Jad>
o8 sl 35 yn g s o5 S o)Ll 4SSl 35 cad plomil o 5T
oslawl O 940 46\5 3. C—wlO(logn) Sbejas el )3 03ls HlmLw MongoDB esls
3525 ol J51s 48 (o obie sl 4o ()1 s L 05 5 esls ksl g5 ol 5!
aglie 3 Ctl 0358 O (0) il 0T (Sloj s jo 4S5 18 o plonil aglin 35
Glsb a8 as o OLE A gl .l (63005 Ols ) codd g )18 Lo lo &= L
el MYSQL 1 208" Cs UK ¥ s 54 MONGODB 5 0315 4-s yazes Jaw 55 ol d il
il 03 S Jacsl |y L o s Cs UK WIVD Jslne e L RediS piomas
Visual Studio 3— b ;I 14l «( S sdy J.«Lo‘..._.w s Redis > Shas 2 S
23 JolS O oty s HLLESS 5 ed s Jate 55, 4 SSH ' JSS5 4 5 Code
0d 8 et JalS ) s b Slides ol 48 (Sl e s 8 (618 L 00l o
2,55 500 Glwsissn 5 B iz 3 Sla s s de Lol o g aido A Jalas o B4
¥ JS s s plal (e s (Slej s, Shee U Ealys IS 53 (balad &) pow

1. secure shell (s 35 s oslizal 55, 5 5 G el (b3, sll (6l )

A



hIA)

gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

C_im_ft_?ﬂ;\ Wl ol 0313 Ot L g 5 o s oyl (6l o 5l ede T b
o) Sl ity o L 5350 55w a2l 6l ] y3 Redis (VU Cs w5l ST
0 Ol g5 g el i s 0 Cod OT S i 5 0l planil ol bl s Sllee
el 00 0313 0L 0315 oL dew 55 Lo g g 0l S 8 Jgdm 3.3 ,S slazel asmess

sl 5 5g—is MONGODB 0T 31 A 5 Redis o3ls agﬁ\{ 35 Ol gws L;J\_w

(456 45) 5" i) Jole s DELETE 9 UPDATE INSERT (slag>9 5 (511 5 Redis & jlos ¥ S

ki Sosls ol 33 UPDATE g DELETE dNSERT Ol ygiwd sof 5° 4 Jaio

Redis MongoDB MySQL IR
db.set (index) db.collection_name.insert INSERT INTO table_name INSERT ) st
(name1:value1,name2:value2) (col_name1,col_ name2)

VALUES(value1,value2)

db.set (index) db.collection_name.update() UPDATE table_name UPDATE D5
SET column1 = value1
WHERE (Condition)

db.delete (key) db.collection_name.deleteOne DELETE FROM table_name DELETE BY v
(condition) WHERE (Condition)

IRy It
MySQL U dewslie 53 (6,208 Olaj (2 0 Ly MONQGODB 45~ a0 OLES dws L =k
53 oddosls Ol sl as a5 L ioman US|l |y g g s 4w Redis 4
Lab s 208 MONGODB (S us (S35 ,m 0313 o8l a (5lwe 3 (sLudd 5l A g
3 - Sdes (NOSQL 0313 s g5 () 48 S 0155 o (sl oty ol 03 505 e3lial |
s g Sl e slaesls as sazes 55 Dlides 16l ) (o 6l
3 = s~a Filip & Cegan (2020) 3 Ongo & Kusuma (2018) Gt laanl Lasl ol

.J)\D \.L—E.l\.b



aLBion

Y &l Y4 5,99 1Y Ol D!

0+ &5, = DELETE 3 UPDATE dNSERT (5 5 5 dew (5l 2l Ol oY S s
Jolo gt (S35 = eliiuai Redis o315 a\.<_,b Cwlys S 5 oolal O son 3,55,
Iy (S sd Jole i 53 Redlis o3l 58 5 Shas sl ol & 0313 DL (S 5h
o 3 abable )3 Laesls dan ol i ools Cod 0T Jlibaes Sl as 0155 o0
S350 313 S3lme ;5 (6l s o ite 55l 5 Olnjan 1o ) 5oty G 5 L b0
03,31 Cewswr ) Lo p 5 5 Tang & Fan (2016) iass 45 &g o 0 503 S
Sl bbb, i sbaRedis ¢ iolT oml 53 .l 05 4ad o, gt ol s
.x_zfdnoJ_:>'.'>&M“:Lg))dump(auggﬂ@&&&,:bnl:uwj\ow
Soy Sl s amg L0l oo Iy Redis iomen 555 o0 Laosls afls 0,503 4 oets S
oS ol g 25 ka5 Fully Persistent Ly 5 In-Memory &l Jile s sbaddl-
Wl o alie gla S5 Cadibee slacdl>
Ol S sme ol o s oo 1y i sy Lol Sl edaTuss s s ( IS 5 5bas
L5 e slalyssdes 5 Ll Redis s MongoDB 5 MySQL esls oli_:b w2455, S
Glols Laesls ;8148 5 8 a0l y5 o camods bt A ls 1y 345 sl b
AL s oLl U5 e MYSQL Al (gladaly 0313 o8 L s  pade o il
NOSQL (sLadute s m s sy Jomdliy Ly aBljlis b 5 sl 050 Liesls S
SMYSQL L acuslie 53 (6 S Ol 2 o L MONGODB ¢ 3 ,b | a6 gy oLl
NOSQL o315 sLaolSll 4ol 1y Sl (SUT ol 5 AS o |1 |y La o 5w » Redis
0Lt &8 )5 (sLaosls ae gazma 53 Sldae 1l m | (5 6y oo 53, Shes
g 55350 (=) = s Jose & Abraham (2020) ia 3 La o)) 450! e tins oo

.\L—w‘e:}_a.;-\_:fgu

3 Redis o5l °\§—1\£ 3 el YL — Solwe ;53 r@ 4_?;\ (Come

Cmalys Sl (S Olay el ol pbie S sitome - dsa s 90 Jalopi s
S e L5 CBsn Sy oty 0303 (1685 amsilr el 5Ll 51 5 Y b Sl
G abasle 55 1y Laesls a5 Redis Joto ldio—tdS” (slsosls oS0l casl b d
Lglj_?-‘thL—f@J—nﬂr—-é‘)QdM‘JQjML{LW)J.MWL;AGM@
Redis ;I 0|5 o Redis osls o &KL > DELETE 5 UPDATE dNSERT (Lt g5

ail (55 0003 68T g5 ol 13 83,5 5L (il 5 slazel B el B Ol siea

0.



gy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

et 4 3,8 o )8 elial 5550 5L 5 SLaOW! g (6 U o 5 Sl s S g
Sl cmalie (i a SL 550 Cd e s ba 4 ST Sl L caching (gl ,— s
Comlrosls gl i elaml Glaais 55 Laesls Ol s Sl 5 53 iyj_w (o b
s S e aliblo 53 ST Redis Al 6313 o8y S Sl eslinal s 53 45
N PPN B S IR O P N P P YV B U PRSP S - ISPV .

.:}J@MWUK 35— 9 ¢l 030>

S5 om0

313 5 S5l 4 S eler) GaaSs S a5 Lco sl
S o g Syl s ol Lgl.a&.:_i: el sl il 3l Suba Laosls B~
Il (s ylans ol 534S US oo osliul s g o s (S olame e Hls ST (gadame
e 5 sn SLa Sl L e e 5 0l @i in Laesls 03,5 Eoy ke 0 gl
Bl st 1o Ly 586 g 51 (oS eide s 0 5t o DLl 00l B0
3Ll pm 00003 o8 1t Sl o 5 s (sl T 3 C L cmalie 31
Co e 6,0 L sy o 538 5 31 (S ol e (gladaly gladde .CnladT olae
il s lw sLmosls sl olomr| At 53 on bl Il 3 5 Aoy Laesls
Slalys gdmes slyls ladaly sladde (s 0l L s oo osleul — bse
| W P ISP -1 OV (G- IO - S B POV [ PP N S SO P WP
g Al s Ll 1 (L5 aomam oy ke (51 (slata 5 sLaesls Bl 48
o3 8 m St 5 m T 3lanl S LB NOSQL o3l (sLasllly diwly (il 53 iy o315
L s b 03,8 et e an (551 45 Line ol 80,55 0 3 52 500 Lavesls (3505 1
532 sNOSQL 0313 o8 (55U 5 3luns bl Sl 3 o (Slodds pand iyl 0313 £
s e a0yl S lime SIS 5 La S5 s 4 Al

33 s s e chi (50 NOSQL 6303 o8 #1551 51 (S MongoDB
Udes il Il s Caliie 5LsTze 2303 U 03l o0k sl oW 5, Shas g1l
P05 (31 sLasls el s e slaesls Uy (sl elor laaSs (sl
3y5m0 35 gas Sty gladaly Jis o313 o800 ¢S 53 a8 s laesls Juls 45

g Oy 1y L iz g1yt ealiad Ol o0l o8 Jis (sl 5 -5 oo 515 03l



aLBion

Y &l Y4 5,99 1Y Ol D!

e b Sl osliul 5 5 I Ogun (g5lmo 3 S 55l 095000 IS e syl SIS e
Sen e a5 S gy O 5 Sl e Laesls a5 JSON sl o laesls
O Ol s5 oo csladaly gLaosts oL L aruslio 53 0313 o800 ol K5 Lo 518
. g5 a)l_.fb‘ QT GJ_,» L;)'\..l_;‘o\) 9 Lg)'l_wc.\l:._v: 9 oslw Jl:_...;. 6_]4??;» Q\_.;.:.]a.i

S ST (5 5lere il 1 48T ol s (sladasl 03l oL S s Redis
Wyl 1 sl adable an bl adisle el JUES) O poman ola S i3s3 U8 o L8
Sl 45T ST (3l 5 (gl 5 g 05l oL ST Ol e Ol 45 oo Redis
03ls cl.<_1b Ol smsas 03ls ali_ili ol Sl esleal s S el wlcache 4o )5 el 5 )8
SLbL 1 glyls aS laesls J ST | 5 oo b ool slginy Sl Sle s L;Lasv.:_.,.:.w e
G AL adibl ¢S O pieds b go ababl s |y Laosls Redis 4l 4 4 5
c’ej =l s yls 5 o g Laesls b w}j‘&&‘pj}ﬂojﬂjﬁ‘d@
G b 3 aS 5l s g S dsle Sl abible 4 Laesls JLasl 0l alius ool
Bl ol (Redis oy Colwss 3,138 b 3,8 e &y 4o coNfig Jo b Slakiss
StackOverflow (Craigslist <Snapchat (GitHub (Twitter { 5= ;)J'{ oS i b gesls
cYJ_;‘U a3 Osa = leeslsRedis laa s s 53 (s 8 (Jlie (Gl 25 55 0 03liul
..\_5@ AJ_:?'-S “)Fr.:s:—w.d L;\_A(Li)r‘)_aw CJ_’

Redis s MySQL a4 G |y (5 =S (sL25 MONGODB ¢(¢ 3o -3 (slzs , L 5
WOk 4 0T Jasl 5 MongoDB Compass Sle s 5 esliul 5 A S o Jla i
55 Ay e MONGODB (glakasl 2 0315 o8 L 4™ LT 1l iy )18l
D OT L SI8 03,05 ol sl sl s (6515 5 05,57 Slaiy JSON esls kst L

d\f.&.&bw}: dxal> Lg‘YL' = J_:Jbﬂb codbodalive 4y 2 g =SS u‘-J"T Ol geas
o3ls oli_i‘.g: 6\1_: d)L&A 9 ‘_Q)LMA.LM ‘u‘-;a oale_wI NoSQL Lgua.)b "K—ili )‘ s

iSOl op YU 3l slial Uy o3 o odaliis g 40 & 2l 45> MongoDB

1. https://redis.io/docs/about/users/ 2. impression 3. engagement data
4. direct messages

Tor



Tor

apngy
9O
o

SN ool 905 Slho | ooloir! ST St 33 0313 oS S Juto & 3Chos (231

S Sl sl sl ;t_:;(._pt_gei_?;)w\_?géuajjﬁd\ﬁmngoos

QJ_QJJ__SEU_:‘M@lwbwfcauw}n&puojjﬁdu)@
B s Al (6,805 a5l 5Y 1) NOSQL (sLaests s Izl oS

s_)l_‘>=:."&:»_€>-).$wbmwﬂ)w)ﬁaﬂ&)@wdjuﬁb)‘qwbg

References

Auradkar, A., C. Botev, S. Das, D. De Maagd, A. Feinberg, P. Ganti, L. Gao, B. Ghosh, K. Gopalakrishna,
B. Harris, et al. Data infrastructure at LinkedIn. 2012. IEEE 28th International Conference on Data
Engineering. pp. 1370-1381: IEEE. Arlington, VA, USA USA. ISBN: 978-1-4673-1640-8.

Bhogal, J. & I. Choksi. 2015. Handling big data using NoSQL. In: IEEE 29th International Conference on
Advanced Information Networking and Applications Workshops, WAINA 2015. South Korea.

Borthakur, D., J. Gray, J. S. Sarma, K. Muthukkaruppan, N. Spiegelberg, H. Kuang, K. Ranganathan, D.
Molkov, A. Menon, S. Rash et al. 2011. Apache hadoop goes realtime at facebook. Proceedings of
the 2011 ACM SIGMOD International Conference on Management of data. ACM. pp. 1071-1080.
Athens, Greece.

Bronson, N., Z. Amsden, G. Cabrera, P. Chakka, P. Dimov, H. Ding, J. Ferris, A. Giardullo, S. Kulkarni,
H. Li, et al. 2013. {TAO}: Facebook’s distributed data store for the social graph. In 2013 {USENIX}
Annual Technical Conference ({USENIX} {ATC} 13), pages 49-60. San Jose CA.

Caers, R., T. D. Feyter, M. D. Couck, T. Stough, C. Vigna, C. D. Bois. 2013. Facebook: A literature
review. New Media & Society. 15 (6): 982 - 1002.

Chen, S., X. Tang, H. Wang, H. Zhao & M. Guo. 2016. Towards scalable and reliable in-memory storage
system: A case study with Redis. IEEE Trustcom/BigDataSE/ ISPA, 2016, pp. 1660-1667. doi:
10.1109/TrustCom.2016.0255.

Das, A., A. Mitra, S. N. Bhagat & S. Paul. 2020. Issues and Concepts of Graph Database and a
Comparative Analysis on list of Graph Database tools. International Conference on Computer
Communication and Informatics (ICCCI), pp. 1-6: IEEE. Coimbatore, India.

Davoudian, A., L. Chen & M. Liu. 2018. A survey on NoSQL stores. ACM Computing Surveys (CSUR)
51 (2): 1-43.

Dawodi, M., M. H. Hedayati, J. A. Baktash & A. L. Erfan. 2019. Facebook MySQL Performance vs MySQL
Performance. IEEE 10th Annual Information Technology, Electronics and Mobile Communication
Conference (IEMCON), 2019, pp. 0103-0109: IEEE. Vancouver, British Columbia, Canada.

Dipina Damodaran, B., S. Salim & S. M. Vargese. 2016. Performance evaluation of MySQL and
MongoDB databases. International Journal on Cybernetics & Informatics (IJCI). vol. 5: ?

Fernandes,D. &J.Bernardino.2018. Graphdatabases comparison:Allegrograph, arangodb, infinitegraph,
neo4j, and orientdb. Proceedings of the 7th International Conference on Data Science, Technology
and Applications - Volume 1: DATA, INSTICC. SciTePress. doi: 10.5220/0006910203730380. ISBN
978-989-758-318-6 pp. 373-380.

Filip, P. & L. Cegan. 2020. Comparison of mysql and mongodb with focus on performance. International
Conference on Informatics, Multimedia, Cyber and Information System (ICIMCIS). pp. 184-187:
|IEEE. Jakarta, Indonesia.



aLBion

Y &kl ARRSTH 167 Ol D!

Gaspar, D. & M. Mabi¢. 2017. NoSQL databases as social networks storage systems. Proceedings
of the ENTRENOVA - ENTerprise REsearch INNOVAtion Conference, Dubrovnik, Croatia. pages
251-257.

Han, J., E. Haihong, G. Le & J. Du. 2011. Survey on NoSQL database. 6th international conference on
pervasive computing and applications. pp. 363-366: IEEE. Port Elizabeth, South Africa.

Jose, B. & S. Abraham. 2017. Exploring the merits of nosql: A study based on mongodb. International
Conference on Networks & Advances in Computational Technologies (NetACT). pp. 266-271: IEEE.
DOI: 10.1109/NetACT41440.2017

Jose, B. & S. Abraham. 2020. Performance analysis of NoSQL and relational databases with MongoDB
and MySQL. Materials today: PROCEEDINGS. 24: 2036-2043.

Liu, W., A. Sidhu, A. M. Beacom & T. W. Valente. 2017. Social network theory. The international
encyclopedia of media effects. Hoboken: Wiley. pp. 1-12.

Mathew, A. B. & S. M. Kumar. 2015. Analysis of data management and query handling in social networks
using NoSQL databases, International Conference on Advances in Computing, Communications
and Informatics (ICACCI). pp. 800-806: IEEE. Kochi, India.

Medhi, S. & H. K. Baruah. 2017. Relational database and graph database: A comparative analysis.
Journal of Process Management- New Technologies 5 (2): 1-9.

Ongo, G. and G. P. Kusuma. 2018. Hybrid database system of MySQL and MongoDB in web application
development. International Conference on Information Management and Technology (ICIMTech).
pp. 256-260: IEEE. Jakarta, Indonesia.

Palanisamy, S. & P. SuvithaVani. 2020. A survey on RDBMS and NoSQL Databases MySQL vs
MongoDB. International Conference on Computer Communication and Informatics (ICCCI). pp.
1-7: IEEE. Coimbatore, India.

Ramesh, D. & A. Kumar. 2018. Query Driven implementation of Twitter base using Cassandra.
International Conference on Current Trends towards Converging Technologies (ICCTCT). pp. 1-4:
|IEEE. Coimbatore, India.

Roein Fard, F., F. Bahrampour & H. Jahanshahi Nokandeh. 2018. A Study of NoSQL and MongoDB
Application, 6th National Conference on Applied Research in Computer Engineering and Information
Technology. Tehran https://civilica.com/doc/1011692.

Sharma, M., V. D. Sharma & M. M. Bundele. 2018. Performance Analysis of RDBMS and No SQL
Databases: PostgreSQL, MongoDB and Neo4j. 3rd International Conference and Workshops on
Recent Advances and Innovations in Engineering (ICRAIE). pp. 1-5: IEEE. Jaipur, India.

Tang, E. & Y. Fan. 2016. Performance comparison between five NoSQL databases. 7th International
Conference on Cloud Computing and Big Data (CCBD). pp. 105-109: IEEE. Macau, China.

35 e Olige

Jramelf 6 5 DS o815 31 5yl i i il IS7 S a1 15
el VEY L

S5 sa s 3 ez I olaznl (glaaS 5 0303 oS0l (AL ot

.w‘

To¢



q00

SBion
-

CAENMD] (b 9305 lho | olair! ST (Sl 53 0313 SIS (Sl Jubo 3 Clas b3

by Mg
ol DS o ils 3 enlS 65 8 Ll
G dhax 16 38Tesls 5 SleMbl L5k sladl b Sledb ‘5La(.:m:..~

C““‘d}&“’“}}i




WD, s3]

9 W0y
— YN0
!





