MYY701: Baoelg AsbopeEvwy

-

Albaokovoa: EvayyeAia MNitoupa



Elcaywyn ota
Yuotnpota Baocswv
AedopEVWV



Tu elvat ot BA, yiati poc evéladpepouv
|. 2TOXOC KOlL TLEPLEXOMEVO TOU HaOnuaToC
Il. lotopia Twv BA
V. Aadikaotika Bgpata



T eivol pa Baon dedopevwy;

Baon Aedopevwyv: oulloyny amo oxetwlopeva
dedopeva

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa



Baowkec Evvolec

2uotnua Ataxeiponc Baocswv Asdopevwy (2ABA)
Database Management System (DBMS):

AoylopMLKO (oUvoAo amo TpoypappaTa) Yo
dnuoupyia Kat xpnon pac Baoncg dedopevwv

$

Zuotnpa Baocswv
AedopEvwv

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa 5



Mot va pac evoladEPouV;
Ta BA kat 2BA sival mavtou

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa



[Mou umnapyouv BA;

o | Cronus
& On-lLine Anikwon MaBnuatev
h >

Students Web

ecourse

VO0LOC

Hhzstpovier Y peoio Chokhnpapdn; Mogspiong
Tuyypappary ko Aomuy Bon8npdmwy

Your fare class.

%B.M.H.Q,K.etc.) X
is is an internal code.

There are trade-offs p

an:’ong tlm?, money
Tickets on and convenience. ~ . |
some routes A “&ﬁ-‘

are non-refundable. 2 Xt

There may also g“fx’ o -5

be a fee for any ot ‘ﬂ%“ A
changes. 03

. e o

v

ost tickets are
encoded with
magnetic information
f'i”“‘ the passenger's
rip.

Thetsetfeesh and ntaxeg
i o to the airport, an
E?’Saﬂig’nge, Fo local, state and
minus fees and taxes.  federal governments.

Source: Delta Alrlines © 2001 HowStutfWorks.



@ amazon.com. tripadViSOI’

s

NETFLIX o

MCKESSON

Google

Business Services
Manufacturing

Custom Software & IT Services
Software

Finance

the top industries using Databases
Software and tools

https://www.datanyze.com/market-share/databases--272


http://www.amazon.com/exec/obidos/subst/home/redirect.html/ref=nh_gateway/002-7972088-5679262
http://www.amazon.com/exec/obidos/subst/home/redirect.html/ref=nh_gateway/002-7972088-5679262
https://www.datanyze.com/industries/business-services
https://www.datanyze.com/industries/manufacturing
https://www.datanyze.com/industries/custom-software-it-services
https://www.datanyze.com/industries/software
https://www.datanyze.com/industries/finance

Data science

Every two days we create as much data as much we did from

the dawn of humanity to 2003.
[Eric Schmidt, Google, 2010]

Bdoelg Asdopévwy 2017-2018 EvayyeAia Mitoupa 9
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users MAKE - PASSENGERS = USERS LIKE
TAKE

RIDES

POSTS

CAERS @ —— TWEETS |
———— USERS VIEW . @ USERS UPLOAD ——
VIDEOS 4 § 1 § JHOURS

OF NEW VIDEO
© .

THE GLOBAL INTERNET POPULATION GREW
18.5% FROM 2013-2015 AND

\_/

i : | : IMAGES
USERS 4 (w D
PLAY @ @ At USERS

DOWNLOAD ———

' SUBSCRIBERS
RECEIVES
VIDEOS USERS CAST STREAM

- VOTES
UNIQUE VISITORS -~

HOURS OF VIDEQ -
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Scientific Data (Emwotnuovika Asdopevay)
Large Hadron Collider (LHC)

=  150M aiwoOntrpec @ 40M petprioelg to deutepOAeTTO: 6 Peta-yeyovota to
deutepOAeTTO

= Moalko dpktpaplopa = 700 MB to dsutepoAento = 15 PB to xpovo

= H oul\oyn bebopévwy Tteplopiletal yia Adyouc uttoAoyLlopoU Kalt amoBrkeuong

https://Ihcb-public.web.cern.ch/lhcb-public/en/Data%20Collection/Triggers2-en.html



DATA is the new OIL

" [lavtayoU MopovieC aoOntApeg Kal kataypadeic: Kapepeg, kvnta,
KOWWVLIKA Slktua, HeyaAa emloTnUoVIKA Tielpapata (BloAoyia,
aotpovopia, puolkn, LatpLkn, ....)

» Ta Zvotpato Bacewv Asdopévwy Baotkn texvoloyia yla thv
= AmtoOrikevon
= Enteéepyaoia, avalntnon pe SLatumworn EpWTACEWVY

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa
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[Lati 2ABA;

[Lotl OxL o€ amAa apxeia;

TitpoodEPOLV:
= povtehomoinon, EAeyxog MAEOVAOHOU, TIEPLOPLOMOL AKEPALOTNTOLG

= amodotiky emneepyocia  epwtioewv  (queries) (gupetipla,
BeAtiotomoinon) Kot evnueEpwon dedopevwv

= opdotnta Asttouvpyiac kot poviun amovnkevon (persistent storage):
NMw¢ Ba dwaocdaiioouvpe TNV opBOTNTA TOUC KATA TN OlLAPKELX
QTTOTUXLWV KOl TAUTOXPOVNG TPOOTIEAAONC OO TOAAOUC XPNOTEC,
avakappn and opaipata

=  Emilonc:  Ofpota aodalelag,  Swkalwpatwv/eéovclodotnon
TPOOCTIEAQONG, ...

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa 14



[Lati 2ABA;

Mol xpelalopaote ELOLKO AOYLOULKO;

= Kowvny Aettoupykotnta NOn UAOTIOLNUEVN
" Y WOoTN VAoTmoinon

= ArtoSOTIKH TIPOCTIEAQCN

" [pyopn avamntuén epappoywv

= Avetaptnoio dedopevwy (Ba douue meplocotepal)

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa
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[Tt oxL 2ABA;

" Etevdéuon og AOYLOMLKO Kol UALKO, KaBwC
KoL yLa eknaiidbevon

" H yevikOTNTOL TIOU TIAPEXEL TIPOKOAEL
Xpovikn entipapuvon (overhead)

" Ae xpeLalovtol 0ca MPoodhEPEL

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitovpd
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Baowkec Evvolec

H B€on twv ZABA otn otoifa Tou AoyLlopLKoU
CUOTNUATWV

Alemtadn pe xpnotn

Edapuoyeg

2ABA

AELTOUPYLKO ZUoTNMA

ALKTUO

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa



Mepwka (oxeoloka) 2ABA

Epmopka
o Oracle
o IBM/DB2
o MS SQL-server
o Sybase
o Informix
o (MS Access, ...)

EAeUBepo Noylouiko- Open Source
o Postgres (UCB)

mySQL, mSQL

miniBase (Wisc)

Predator (Cornell)

O O O O

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa



AnpodAn ZABA (2021)

Ranking > Complete Ranking

DB-Engines Ranking

=3 RSS Feed

The DB-Engines Ranking ranks database management systems according to their popularity. The
ranking is updated monthly.

Read more about the method of calculating the scores.

SET

/.o-—‘

trend chart

380 systems in ranking, October 2021

Rank Score

Oct  Sep oct | DBMS Database Model Oct Sep Ort
2021 2021 2020 2021 2021 2020
1. 1. 1. Oracle & Relational, Multi-model 1270.35 -1.1% -38.42
2. 2. 2. MySQLED Relational, Multi-model B 1219.77 +7.24 -36.61
3. 3. 3. Microsoft SQL Server & Relational, Multi-mode! £ 970.61 -0.24 -7251
4. 4, 4. PostgreSQLE © Relational, Multi-model B 586.97 +9.47 +4457
5. s 5. MongoDB E3 Docurment, Multi-rmodel 493.55 -2.95 +4553
6. & A8 Redis B Key-value, Multi-mode @ 171.35 -0.5% +18.07
7. 7. & IBM Dbz Relational, Multi-rmodel £ 165.96 -0.60 +4.06
8. = W 7. Elasticsearch Search engine, Mult-model 158.25 -1.98 +4.41
9. 3. 9. SQLite EJ Relational 129.37 +072 +3.395
10. 10, 10. Cassandra 2 wide column 119.28 +0.22 +0.18
11. 11. 11.  Microsoft Access Relational 116.38 -056 -1.87
12. 12, 12.  MariaDB B Relational, Multi-rmodel 102.59 +1.90 +10.82
13. 13 13 Splunk Search engine 90.61 -0.93 +1.21
14. 14, A 15,  Hive B Relational 84.74 -0.83 +15.19
15. 15. 417,  Microsoft Azure SQL Database Relational, Multi-model @ 79.72 +1.46 +1532
16. 16, 16, Amazon DynamoDB 3 Multi-model 76.55 -0.38 +8.14
17. 17. 14 Teradata & Relational, Multi-model @l 69.83 +0.15 596
18. # 2l #ed  Snowflake B3 Relational 58.26 +6.19 +52.32
19. 18, A421. HNeodj Graph 57.87 +024 4653
20. Y19 19  SAP HANA B Relational, Multi-rmodel 55.28 -0.96 +1.04

Baolopévn oe #mentions
(r.x., stack overflow), google
trends, job postings, profile
data oto LinkedIn, tweets ...

http://db-engines.com/en/ranking



Tt aA\o Ba dou e onuepa

|. 2TOXOC KOl TTEPLEYOLEVO TOU HAONUATOC
Il. lotopia Twv BA ﬁ
V. AladLkaoTika Bepata

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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Mua pikpn dnpookoninon (otowxeia pe ykpt 2020-2021)

2€ TIOLO £TOC OTIOVOWV

40 57
5o 36

Dopd mou mnaipvete o HAbnua

1 94
2 20
>2 11

[Mooc0o suxapLOTNUEVOL E(0TE ATTO T OTIOUOEC 0O

KaBdAou *

Métpia Y

Moo 21

KaAUtepa €€ anootdoswe  ©°
57

KaAUtepa dta {wong

Baoeic Asdopévwy 2021-2022 EvayyeAia Mitovpd



[Meplexopevo podnuatoc

= Mepoc 1: Zxedlaopoc, vAomolnon Kol
XELPLOUOC Lo Baonc 6edopEVWY UE
Xpnon evoc oxeolakoU 2ABA

= Mepoc 2: To eEcwTEPLKO evoc ZABA



Mua yevikn elkova: dnuiovpyia 2BA

BHMA 1: MovteAornoinon

» EvvoloAoylko Movtédo (Movtélo OvtotnTwv/ZuoXeTioEWV)
=" Movtelo YAomoinong (2xeoloko HLovTEAO)

BHMA 2: MNpoypoppatiopoc/YAomoinon

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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MovteAomnoilnon

>ynua (database schema): n mepypadn tng dounc tng
nAnpodoplac mou eivat armobnkevpevn otn S kabBwc Ko
TWV TIEPLOPLOUWY OKEPALOTNTHC HE TN XPNON €VOC
HovteAou SedopEVWVY

Movtelo Asbopevwy: €va cUVOAO amo evvolec (Sopka

OTOLXELA) TTIOU HITOpPOUV val XpnotpormownBolv yla tnv
neplypadn tng doung tng mAnpodopiag

Baoelc Asdopévwy 2017-2019 EvayyeAia Mitoupa 24



MovteAomnoilnon

= Y{PnAov erumedou (evvoloAoyikad) HovTEAQ

YynAou emumedou, mepLocotepo adbnpnUeEVN Tteptlypadn TG
doung

Movtélo Ovtotitwv/ZuoxeTioswv

= [lapaotatikad povtela f poviela vAomoinong n
AOYLKQ LOVTEAQ

2xeoLakod Movtelo, lepapyitkd Movtelo, Altktuwto Movtelo

= XapnAoU emumedou 1 GUCLKA LOVTEAD

MovtéAa amobnkevong

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa 25



MNapadeypo (OvtoTNTEC-ZUCYETLOELC)

* JABA yla poOnpoto

— QounTteg
— Maeﬁuata } OvToTNTES

— KaBnynteg

— MNowog Pportntng mapakoAovBel oo pabnua Suoyetioelg
Kot BaBpoc
— Moloc¢ kaBnyntnc d1daokel oo padnua

26



Napadeyua (2xeoeLc)

— Students(sid: string, name: string, gpa: float)

— Courses(cid: string, cname: string, credits: int)

— Enrolled(sid: string, cid: string, grade: string)

sid

Name

Gpa

101

Bob

3.2

123

Mary

3.8

Students

Relations
sid cid Grade
123 (564 A

Enrolled

cid | cname | credits
564 |564-2 4
308 |417 2
Courses




2XNUOL KOl 2ZTLYLOTUTIO

ZXNua g o

Mpo0Beon (intension)

MovteAo (Sopka otolxela + MepLlOpLOpOL aKepaLOTNTAC)

Avantuén (extension)

2TIypotumo tneg Bé (kataotaon p cuvolo epdavicewv ) cuvolo
OTIYHLOTUTIWV)

(apxKn KaTtdoTaon, Eykupn Kataotaon)

Baoeic Asdopévwy 2017-2018 EuayyeAia Mitoupa 28



Anuiloupylo ZBA

BHMA 1: Movtelornoinon (oplopog oxnuatoc)
BHMA 2: YAomoinon

Xprion ZABA:

= OpPLOUOC HOVTEAOU
= Eloaywyn otolelwv (dnuioupyia Tou apxtkoU OTLYULOTUTIOU)

" ALTUTIWON EPWTNCEWV
» Eloaywyn/Staypadn/tpomnomnoinon dedopevwy

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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[Awooec ZABA (SQL)

Mwooca Oplopov

create table R(A1T1, A2, T2,...)
NMwooa Xewpliopou/Eneepyaoioc AsSopnEVWV
gloaywyn, dtaypadn, tpomonoinon dedopEvwv
insert/delete/update

SlotUmwon EPWTNUATWY

select [vwpiouata
from [livakec
where Zuvinkn

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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[Awooec 2ABA

Awooec Epwtnoswv (Query Languages)

o 6gv elval yA\wooo nipoypoppotiopov (duvatotnta
eudpuTeVONC o€ pLa YAwooa vPnAou smumedou)

o ONAWTIKEC (UN OLAOLKOOTIKEC)

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa 31



Baowkec Evvolec (avaokomnon)

Karmolec Aettoupyiec evog ZABA

" Oplopo¢ Kot  dnuoupyia  pog  Paonc dedopévwv:
npodilaypadn Twv TUTIWY, TWV SOUWV KoL TWV TIEPLOPLOUWV TWV
dedopevwy ou Ba amoBnkeutouv otn BA

" Xelplopo¢ (manipulation) puag Baong dedopevwy: umoBoAn
EPWTINOCEWV yla TNV avaktnon O6ebopEvwy, evnNUEPWON
(eLoaywyec, dlaypadec ) TPOTOTOLNOELG)

" AAAEC AEwTOUpPYLEC: ALOOLPOOUOC, TIPOOTACIO ATIO QLOTOXLEC
UALKOU Kot AoylopikoU, aodaAela, puBuion (tuning)

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa
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To ecwTePLKO evoc ZABA

Bdoelg Asdopévwy 2017-2018

— T
— I
Apxela evupetnpiou
l ~_ KataAoyog
~ OUCTAMATOC

Apxela Sedopevwy S

EvayyeAia Mitoupad

BAZH AEAOMENQN

33



To ecwTeEPLKO €voC 2ABA

SQL epwtnon

2ABA

v

Mnyxavr) EKtéAeong

Epwtriocswv

ALOXELPLOTAG
oUVOAAQYWV

l

KAfon cuvaptiicewv BLBALOORKNG OV UAOTIOLOUV TIPAEELC
OXECLAKAG AAyEBpaC

MéeBodol Mpoomelaonc Apxeiwyv

l

Awaxelplotnc Buffer

l

Aloxelplotnic Alokou

ALaXeLpLOTAG
Avakapudng

Baoeig Asdopévwy 2017-2018

EvayyeAia Mitoupa
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Tt aA\o Ba dou e onuepa

—_—> [l. 2TOYOC KO TTEPLEYOUEVO TOU HOBNLATOC
I1l. lotopla twv BA
V. Atadikootika Bgpata

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa

35



2 KOTTIOC TOU pafnuotoc
Tpelc Baolkol otoyot:

1. Na pmopeite va oxedlalete Kol UAOTIOLELTE Eval
cvotnua PBacewv OeOOUEVWV XPNOLULOTIOLWVTOLC
eva (oxeoloko) 2ABA

TLonuaivel auto:
o Movtelomnoinon
o Mpoypappatiopoc (os SQL)

KaBwe kot tn oyetikn Jewpla otnv omoia Baocilovtoal ta
TIOPATIAVW (KOVOVLIKEC popdEC, oxeoLakn AAvePpal)

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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2 KOTTOC TOU poOnpatoc

2. Ogpoata vAomoinoncg evog ZABA (to EcwTEPLKO TOU)

=  Boolwkéc dopec dedbopévwy yua mpooriEdaon dedopEvwy amod Tto
Sloko (eupetnpLa)

"  Baolkec apxeC BeAtiotomolnong EpPWTNCEWY

3. Tevikec yvwoelc kat de€otntec ya tn dlaxeiplon
dedopevwv

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa 37



Tt aA\o Ba dou e onuepa

Tu elvat ot BA, yiati poc evéladpepouv
|. 2TOXOC KOlL TLEPLEXOMEVO TOU HaOnuaToC
f‘> Il. lotopla twv BA
V. Aadikaotika Bgpata

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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lotopla

Askaetia Tov 1950

Kapteg koL talvieg (oswplakn enetepyaoia) — Batch processing

Apxn tov 1960
[evikeupEvn xpnon dlokwv

TPWTO yevikoU-okorou ZABA (Staxwplopog tTng Asttoupykotntag dtaxeiplong
dedopevwy amo tic edpappoyeg): Integrated Data Store (GE)

Charles Bachman (Recipient of the 1t Turing Award, 1973)

network data model (Siktuwto)
T€An tov 1960

Information Management System (IMS) IBM
hierarchical data model (lepapyiko)

SABRE Airline Reservation System (AA+IBM, travelocity!!)

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa
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lotopla |

1970 N
£ T
Edgar Codd (IBM, San Jose) aysotako povtedo dedbousvwy (relational data model)
(Recipient of the Turing Award, 1981)

Epeuvntika Mpoypappata: System R, INGRES - T\ wooec:  SEQUEL, QBE, QUEL

Askoetia tov 1980
SQL (nEpog Tou System R)

transaction management (Jim Gray, Turing Award, 1999)

urtoonpeiwon: Jim Gray gone missing

[Taoelg: avtikeluevootpapn, apxITEKTOVIKN TTEAATN-EEUTTNPETN, KATAVEUNUEVEC,
EUTTELPA]

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa 40



lotopla

Aekoetia tou 1990
EUTIOPLKA QLVTLKELLEVOOTPO D cuOoTAHATA

[Taoelc: MOAUBACELS, XWPLKEC & XPOVIKEC, TTOAUUEDQ,
OUUTTEPOOUOTLKEG, amoBnKeg dedopevwy (avaAUTLKA
enetepyacia), TPOYPAUUATIOMO TIOPWV TNG TtLXelpnonG (ERP —

Enterprise Resource Planning) kat tng dtaxeiptong toug  (MRP —

Management Resource Planning), Internet]
Aekoetio tov 2000
Zuotnua Awaxeiponc Xpwpoowpatwyv (Human Genome Project)

Juotnua Mapatinpnong tng 'nc (Earth Observation System)

M. Stonebraker, Turing Award 2014
Ingress, Postgress, entrepreneur, ..
1M from Google

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa
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| lotopla
2nuepa, 2010 - ...

o Meyadlog oykog dedopevwy (BIG DATA)
o  AMN\ayEG o€ UALKO (emeEepyaoTEC e TTOAAOUC TTUPNVEG, KATT)
o Cloud computing

o data lakes

o Al & ML

Kivnon NoSQL
MapReduce (2004) kot Bigtable (2006) by Google, Dynamo (2007) by Amazon

Hadoop (Baoiougvo oto MapReduce, 2006), Cassandra (emnpeaouévn amo Bigtable kat Dynamo papers) ko
MongoDB (2009)

Kivnon NotOnlySQL
Join! SQL interfaces mavw oto Hadoop (kat apyotepa otn Spark)
Kivnon NewSQL

Spanner (2012) by Google PostgreSQL 10 (native support for JSON, kArm)

Baoeic Asdopévwy 2017-2018 EvayyeAia Mitoupa 42



AloXelpLoTIKa Ocpata

= web oeAlda http://www.cs.uoi.gr/~pitoura

«OepeMwbELG APXEC JUCTNHATWY Baoswv
Aebopévwvy, Elmasri&Navathe

Database Management

Fundamentals of

Database

5 th Edition

Elmasri / Navathe

~ 9P

Ramakrishnan + Gehrke

«Zuotnuata  Awoxeiponc Bdoswv  AsbopEvwvy
Ramakrishnan&Gehrke

Hank Korth, Avi Silberschatz, and S. Sudarshan, Database System Concepts, 5th
Edition, McGraw-Hill, 2005.

Baoeig Asdopévwy 2017-2018 EvayyeAia Mitoupa 43
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ALaXELPLOTLKO Ocpata

3 MPOAIPETIKA gpyaotipla otnv SQL
MPOoKATAPKTLKOC OXESLAOHOC (oAU mBavwy va aAAdéeL)

Epyaotpo 1 (eBdoupada 1 NoepPpiouv): Create table, omAéc evtoAeg
insert/update/delete

Epyaotiplo 2 (efdopada 15 NospuBpiou): SQL
Epyaotriplo 3 (efdopada 29 NospuBpiou): SQL + optimizer

3 oUVTOMO MPOOLPETLKA quiz 0TO TEAOC KABE epyaotnpiou

Baoelc Asdopévwy 2020-2021 EvayyeAia Mitoupa 44



ALaXELPLOTLKO Ocpata

O Babuoc Ba pokLP L WC CLUVOLACHLOC
= Aoknoewv (2-3 ouvoAa) pe tpoypappatiotika (SQL) epwtApata Kot
" TeAwkoU Slaywviopatog
= quiz

"  Anapaitntn npoinoBeon: Babuocg teAwou dtaywviopatog >= 4

max{0.65 *E+ 0.35 *A,E}+ 0.15 *Q, avE =>4
B= ,
E, OAALWG

E: BaBuoc eé€taong, A: Babuoc aoknoswv Q: BaBuog quiz
AOCKNOELG KOl quizzes SeV «KpaTLoUVTOLY

Baoeic Asdopévwy 2021-2022 EvayyeAia Mitoupa

45



2UMPOUAEC

KaAd Ba eival va mapakoAouBeite to pabnua (tic StaAg€elg, aAld Kal To
«puBuO» TOU)

Ou dwadaveleg AEN avtikaBiwotolv to BLBAlo (glval CUMMANPWUATIKEG OE
ouTO)

Karmnotec aaokrioetc AUvovtot MONO otov mivako oKOTiLua

Kavete epwtnoelc (Kal HLlo «AOXETN» €PWTNON E€lval KAAUTEPN Ao Kapla
gpwtnon)

AtaBalw — katovow — pobaivw

AEN vurtapyel «peBodoAoyia aoKnOEWV»

Baoeic Asdopévwy 2021-2022 EvayyeAia Mitoupa 46



Bdoelg Asdopévwy 2017-2018

Epwtnoelc;

EvayyeAia Mitoupa
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Koatataén texvoloyiwyv 2ABA (2016)

DB Engines Ranking

Rank

Jan Dec Jan
2016 2015 2015
1. 1. 1.
2. 2. 2.
3. 3. 3.
4, 4. AN
5. 5. 4.
6. 6. 6.
7. 7. 7.
8. 8. 8.
9. 9. 9.
10. 10. 10.

DBMS

Oracle

MySQL

Microsoft SQL Server
MongoDB E2
PostgreSQL

DB2

Microsoft Access
Cassandra [

SQLite

Redis k2

292 systems in ranking, January 2016

Score

Database Model Jan Dec

2016 2015
Relational DBMS 1496.08 -1.47
Relational DBMS 1299.26 +0.72
Relational DBMS 1144.06 +#20.90
Document store 306.03 H4.64
Relational DBMS 262.40 +2.31
Relational DBMS 196.37 +0.24
Relational DBMS 134.04 -6.17
Wide column store 130.95 +0.11
Relational DBMS 103.74 +2.89
Key-value store 101.16 +0.62

Baolopévn og #mentions (m.x., stack overflow), google trends, job postings,
profile data oto LinkedlIn, tweets ...

http://db-engines.com/en/ranking

Jan
2015

+56.92
+21.75
-54.55
+55.13
+27.91
-3.76
-5.10
+32.20
+7.54
+6.92
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DB Engines Ranking
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DBMS

Oracle 2

MySQL

Microsoft SQL Server
PostgreSQL
MongoDB E2

DB2

Microsoft Access
Cassandra E2

Redis

Elasticsearch E2

334 systems in ranking, October 2017
Score

Database Model

Relational DBMS
Relational DBMS
Relational DBMS
Relational DBMS

Document store

Relational DBMS
Relational DBMS

Wide column store
Key-value store

Search engine

Oct
2017

1348.80
1298.83
1210.32
373.27
329.40
194.59
129.45
124.79
122.05
120.23

Sep
2017

-10.29
-13.78

-2.23
+0.91
-3.33
-3.75
+0.64
-1.41
+1.65
+0.23

Oct
2016

-68.30
-63.82
-3.86
+54.58
+10.60
+14.03
+4.78
-10.27
+12.51
+21.12

Baolopévn og #mentions (m.x., stack overflow), google trends, job postings,
profile data oto LinkedlIn, tweets ...
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DB Engines Ranking

346 systems in ranking, October 2018

Rank Score

Oct Sep oct DBMS Database Model Oct Sep Oct
2018 2018 2017 2018 2018 2017
1. 1. 1. Oracle &3 Relational DBMS 1319.27 +10.15 -29.54
2. 2. 2. MySQLES Relational DBMS 1178.12 -2.36 -120.71
3. 3. 3.  Microsoft SQL Server (2 Relational DBMS 1058.33 +7.05 -151.99
4, 4. 4.  PostgreSQL Relational DBMS 419.39 +12.97 +46.12
5. 5. 5. MongoDB 3 Document store 363.19 +4.39 +33.79
6. 6. 5. DB2 Relational DBMS 179.69 -1.38 -14.90
7. 48 A9 RedisEl Key-value store 145.29 +4.35 +23.24
8. 7. A 10. Elasticsearch EJ Search engine 142.33 -0.28 +22.09
9. 9. 7. Microsoft Access Relational DBMS 136.80 +3.41 +7.35
10. 10. 8. Cassandra 3 Wide column store 123.39 +3.83 -1.40
11. 11. 11.  SQLite £3 Relational DBMS 116.74 +1.29 +4.76
12. 12, 12. Teradata 3 Relational DBMS 78.63 +1.25  -1.45
13. 13. A4 16.  Splunk Search engine 76.90 +2.87 +12.54
14, 14. A 18. MariaDB 3 Relational DBMS 73.13 +2.49 +16.73
15. 15. Q. 13.  Solr Search engine 61.31 +1.11  -9.82

Baolopévn og #mentions (m.x., stack overflow), google trends, job postings,
profile data oto LinkedlIn, tweets ...

http://db-engines.com/en/ranking
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DB Engines Ranking

352 systems in ranking, September 2019

Rank Score

Sep Aug sep DBMS Database Model Sep  Aug Sep
2019 2019 2018 2019 2019 2018
1. 1. 1.  Oracle &3 Relational, Multi-mode! @ 1346.66 +7.18 +37.54
2. 2. 2. MySQLE Relational, Multi-model 1279.07 +25.39 +98.60
3. 3. 3.  Microsoft SQL Server 3 Relational, Multi-model 1085.06 -8.12 +33.78
4. 4. 4.  PostgresqQL 3 Relational, Multi-mode! (£ 482.25 +0.91 +75.82
5. 5. 5. MongoDB E3 Document 410.06 +5.50 +51.27
6. 6. 6. IBM Db2E Relational, Multi-model 171.56 -1.39 -9.50
7. 7. 7. Elasticsearch 3 Search engine, Multi-model 149.27 +0.19 +6.67
8. 8. 8. RedisE3 Key-value, Multi-model @ 141.90 -2.18 +0.96
9. 9. 9. Microsoft Access Relational 132.71 -2.63 -0.69
10. 10. 10. Cassandra [E3 Wide column 123.40 -1.81 +3.85
11. 11. 11.  SQLite Relational 123.36 +0.65 +7.91
12. 12. A+13.  Splunk Search engine 87.01 +1.12 +12.98
13. 13. 4v14. MariaDB B Relational, Multi-model 86.07 +1.11 +15.43
14. 14. 4v16.  Hive B Relational 83.10 +1.30 +23.46
15. 15. J12. Teradata & Relational, Multi-model 76.97 +0.32 -0.42

Baolopévn og #mentions (m.x., stack overflow), google trends, job postings,
profile data oto LinkedlIn, tweets ...

http://db-engines.com/en/ranking
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Rank
° . oct  Se oct DBMS Database Model
DB Engines Ranking . x5 .5

1. 1. 1. Oracle Relational, Multi-model @
2. 2. 2. MySQLES Relational, Multi-model &
3. 3. 3. Microsoft SQL Server Relational, Multi-model &l
4. 4. 4. PostgreSQL E3 Relational, Multi-model @
5. 5. 5. MongoDB £ Document, Multi-model
6. 6. 6. IBM Db2 3 Relational, Multi-model
7. A8 7. Elasticsearch E3 Search engine, Multi-model
8. J7. 8. Redis &2 Key-value, Multi-model &
9. 9. #11. SQLlite Relational

10. 10. 10. Cassandra &2 Wide column

11. 11.  J 9. Microsoft Access Relational

12. 12. #413. MariaDB & Relational, Multi-model &

13. 13. 12, Splunk Search engine

14, 14. 415, Teradata &3 Relational, Multi-model @

15. 15. J14. Hive Relational

16. 16. 16, Amazon DynamoDB Multi-model @

17. 17. A 25. Microsoft Azure SQL Database Relational, Multi-model @

18. 18. A19. SAP Adaptive Server Relational

19, 19. #20. SAP HANA EJ Relational, Multi-model &l

20. 20. J17. Solr Search engine

21. 21. #A~22. Neodj & Graph

22. 22. W 21. HBase Wide column

23. 23. 18, FileMaker Relational

24, 24. #28. Google BigQuery 3 Relational

25. 25. 24, Microsoft Azure Cosmos DB £ Multi-model &l

Baolopévn og #mentions (m.x., stack overflow), google trends, job postings,

profile data oto LinkedlIn, tweets ...

http://db-engines.com/en/ranking



Database Landscape Map — February 2014

Towergs Apache Storm Google ft
enterprise seorch SQLStream M Amazon  Microso
he S4 ortar Treasure Compute
Lucene/Solr DataTorrent Apacl efS 2 Data Quole Da n?ne EMR HDInsight  pgetascale
Feedzai nrochimps s — . :
Towards SRCH2 S oMo 'BMMetamarketsAmscalee| T-Systems  zouacet MAEPR (g Hortohworks atabricks/Spark T
E-discovery e InfoSphere Savvis ) Biginsights Cloudera Cy Oracle Big Data R ese aI’Ch
. Stream Appliance
HP Elasticsearch Lokad (QRackspace
Autonomy AWS TIBCO Softlayer ®
Oracle Kinesi a
5 O IBM EMC :
Endeca Server attivio xPlenty Splice Machme i usDB Plvol HD ScnPB HPlCC
;"’E“,::"” 'Br[‘)nalt';fgzgl':;: NGI?:TASr;arCOU"te éfrlégﬁd MammothDB Presto  Impala JethroDats Hadapt TeAa'fiata RainStor Gengra.l purpose
Loggly Sumo Lli]gc‘Drtlg S Actian Ingres ster Specialist analytic
Logentries Logic SAP Sybase ASE -as-a-Service
TIBCO SAP Sybase SQL Anywhere . .NoSQL extension
Loglogic EnterpriseDB .
Splunk vFabric Postgres Oracle IBM SAP SQL Server  IBM Oracle BigTables
ostgreSQL Exadata  PureData HANA  PDW Netezza Teradata Exalytics Graph
sqrrl Percona _ MySQL L p—— Document
MarkLogi Enterprise - - Actian 4350l XtremeData
Y ariaDB  MariaD8 | racle 1BM | ix| saL \PsaL Key value stores
OrientD NuvolaBase Arango Enterprise y Database /DB2/ " Server|.Progress Metamarkets Druid Key value direct access
Aerospike OpenkEdge Actian Vector
|PSd°&(M|- MysaL Clouster QCaleDBH Oracle TlmesTen Kognitio, Hadoop
1::1::: FoundationD® NOItDS g L] 5 R LucidDB—f| ~~— "~ NewSQL extension
XML Server DataStax Hanidlersocket _ FairCom NuoDB Drizzle GenieDBK nﬁnfi\[r)nsazon RDS, OpenStack Trove Kx Systems — MySQL storage engines
Documentum BNt e b' ERHS0L ScaleBase lanergku 'F::)stgres Actian Matrix — Advanced
= r i i
] Datons ScaleArc ;facks e IBM InfoSphere— clustering/sharding
UniData| LNeo4] MemSQL Tesora Cloud Databases ParStream=— New SQL databases
UniVerse ;lg:rekrsteaeble—‘ JustOneDB Tokutek—| Google Cloud SQL SAP Sybase 1Q™ Data caching
I o ) CodeFutures HP Cloud RDB, .
Adabas|| . FiBase TransLattice 8 o for MySQL rk Verticam Data grid
Pivotal SQLFire autinuent FathomDB Pivotal Greenplum=
IBM IM g ] ~DeepDB - Search
! Altibase HDB Zimory Scale P MonetDB
RethinkDB ] SQL Azure 3 .
WakandaDB+ . LogicBlox— Appliances
R otog Oracle NoSQL Altibase XDB Galera ClearDB Aasan AL
ObjectStore Patastore BerkeleyDB - StormDB Redshift -heap memory
Google ety - InfluxDB _1010data In-memory
e ou atabase.com ;
McObject Datastore RavenDB- Google TempoDB  BitYota SHEID processing
~Stardog HyperDex BigQuery
~Titan i Redis Labs Amazon
Actian | FAffinityDB :ﬁ::(igezz Memcached Cloud IronCache ElastiCache
Versant™| Trinity Amazon e O
- Cach
|nter5ystem§- "SF_’ARQLBASE \Eﬂllat?\tllgeaérse emCachier
Cacher] -Giraph Redis Lab Ehcache InfiniSpan
~Allegrograph edis Labs BigCacheQ
LH pgll Redis Cloud g
..\ [Hypergrap BigMemory Memcached
Objectivity CO\nfiniteGraph OSimpleDB IBM
ScaleOut Pivotal TIBCO Oracle eXtreme
DynamoDB ft GemFire ActiveSpaces Coherence Scale
Lotus Notes GridGain  GigaSpaces XAP  Hazelcast CloudTran

© 2013 by The 451 Group. All rights reserved

53



Research

Data
Platforms
Map

A
Bl AT T .
Relational zon T
R
e W9 - e e -
-
— S e
-
Yo - N
ot
P
-—— - e
Rt~ — s B a e g
o e g o gy — - ¢
Radanas
e e S
- e -
. Sow [N
w.- .~I.~. -~
e
-y
C M vle i

—— . o h—

bttps:/ 4SIresearch,
comstate-of-the-

- database-landscape

© 2006 by 851 Sywranch LIC
AL M s Cewd

54



2ABA

Global Database Market ($B)
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Source: IDC, Bemstein analysis The DBMS market saw strong growth of 18.4% in 2018, driven by new investment
going primarily to cloud dbPaa$ offerings. The nonrelational DBMS segment
continued its strong above-market-rate growth at 55.9%, while RDBMS grew a

healthy 16.2%. Prerelational era DBMS continued its decline. (*)
(*) Gartner report, June 2019
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