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2. 10X0I EINAG46;

* XTOXOI:
— Karavénon kai YAotroinon mTpoxXxwpnuUEVWY
EVVOIWV TTOU aPOPOUV TNV ECWTEPIKA AEITOUpPYIO
UIOC OXEOIAKNG BAonc OEdOUEVWY
— 'ExkBeon o€ NMpoxwpnueEva Kal AVEPXOMEVA

Ofpata oT1o TEdio TWV BAcewv dedouEVWY (web,
cloud, sensor, spatio-temporal, indoor, KTA.)

— Na emITpEYEI OTOUC POITNTEC VA ATTOKTAOOUV £va
IoXUpO utToRaBpo oTic Baoeig AsdopEvwy
KABIOTWVTAC TOUG IKAVOUG VA a&IOTTOINOOUV TIC
YVWOEIC TouC o€ aAAa tTedia TnG INAnpo@popIkNnC.
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ElMNA646: Eicaywyn
(X0Eg, 2Nuepa, Auplo)

Bdaon Asdopévwy (Database): ZuAAoyn atmmd evorroinuéva —
integrated - dedouEVQ).

DBMS (Database Management System)

‘Eva AoyIOMIKS TTAKETO TO OTTOIO £XEI OXEDIAOTEI VIO VO ATTOBNKEUEI KAl
va dlaxeipideran Bdoeic dedouEVWV

R(elational)DBMS: 2xcoiakry DBMS (dedouéva avatrapioTwvTal 0TO

OXECIOKO MOVTEAO)
— 2€£QUTo TO HoVTéAO, Ta OedOUEVa QvaTTaPIOTWVTAI OE TTIVAKES +
meplopiopoi Tou oiaocpaliovrar arro o DBMS.

— To UovréAo TTOOKAAEDE uia ETTAvAcTAcn OTO XWEO TwV BACEWV
5550,uevwv AOyw TNC ArAoTnNTAS KAl TOU Nalnuarikou Tou umroBabpou:

1969: To 2xeoiako MovréAo uAorroigitar amro 1n Baon IBM System R

1970: H IBM énuioupyei Tnv SEQUEL (mrpotroutro tn¢ SQL)

1981: O Codd mraipver 1o Turing Award o1 TANPOYOPIKN E. Codd

1985: H IBM kavel tnv SQL lNarévra (US Pat. 4,506,326). |
p . . , . . . . . ’l 0 ,

X0ég: To 2xeaiako MovréAo uAorrolgital arro TIC TTEPICOOTEPES OUYXPOVES BATEISC OEQOUEVWV I

aTTOTEAWVTAS TO UTTOLBABPO TWV ETTIXEIPNOEWVY )enterprise environments)

Znuepa: Evrovn avaykn yia HETGPRACT O€ VEES APXITEKTOVIKES OI OTTOIES UTTOOTNPICOUV TTEPITOOTE "
Aelroupyleg wxavmn paénaon, avaAuon dedouévwy & apakoAoubnaon powv) Kai TPooYELOUV “' ﬁ

ueyaAurepn KAljuakwaiudrnra.
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EMNA646: Eicaywyn X
(XBéc, ZAuepa, AUpIO)

RDBMS wc¢ uttoabpo twv ETiXeipnUHATIKWY

E@apuoywv (Enterprise Appllcatlons)
ORACLE

* SIEBEL. iBM

Consulting

Services SAP Consulting

Applications

mySAP

Dovelopment
Tools

Middloware
Suite

Database

Operating o
Sys Linux/Unix/Wind




Server and Storage
Systems

[ Sun Senvers
 StorageandTepe
Exadata Database Machine
SPARC SuperCluster T4-4
Database Appliance
Exalogic Elastic Cloud

Oracle Solaris
Oracle Linux

Enterpnse Manager
Ops Center

More Servers and Storage v

EMNA646: Eicaywyn
(X0Eg, 2Nuepa, Auplo)
ORACI_G' The Information Company (37.1B$ / ‘12)

rgest after Microsoft, Alphabet

Today: 3rd |

Database

Real Application

Clusters

Data Warehousing

Database Security
|Exadata Database |
1 Machine |

Database Appliance
Big Data

Enterprise Manager for
Database

Embedded
High Availability

More Database

Middleware
ettt [
Java I
WebLogic Server

Exalogic Elastic Cloud

Exalytics In-Memory Machine
SOA | BPM

Social Network

WebCenter

Content | Portal

Business Analytics

ldentity Management

Enterprise Manager for
Middleware

Data Integration
More Middleware »

Applications

Oracle Fusion Applications
Oracle E-Business Suite
Human Capital Management

Oracle CRM On Demand
JD Edwards EnterpriseOne
JD Edwards World
Hyperion

Primavera

Application Integration
More Applications ¥

Industries

Communications
Financial Services
Healthcare

High Technology
Insurance

Life Sciences
Public Sector
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" EPL342 - DBs (Modeling, SQL, Normalization) | EPL646 - PART B
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2. UUBOAaio MaBnuatog

Emitredo: MeTamtuxiako
— EmmAoyn yia 6Ae¢ TIc KateuBuvoeig

MiocTwon: 8 povadsg ECTS
MpoatraiToupeva:
— ENA342: Baoeic Acdopévwy () avrioToixo) - (ER Modeling, SQL,
DB Programming, Normalization)
M£Bodo1 AIdaockaAiag
— AlaA€CeIc (3 wpeg fdopadIaiwg)
— ®povtiotAplo (MNapouciaon / Zulritnon ApBpwv - Néa Qpa)
— Epyaotipio (2 wpec eBdopadiaiwg)
Ymoabpo
— ETrapkni yvwon og cuotiuata Linux (EMA421) kai

TTpoypaupaTiopog o YAwooeg C/C++/JAVA (ETNA232) 1.7



2. UUBOAaio MaBnuatog

* ACloAOynon
—50% Tehkn E¢éTaon (1)
—20% Evoiaupeon E¢Etaon (1)

 MpokaTtapTikA Huegpounvia:
Tpitn, 12 MapTiou 2024 (8" Ooudada)!

—30% AOKNOEIC
* [IpOoyPAUMATIOTIKEC/OewWpPNTIKEC AOKNOEIC
* [lapouaiaoeic ApBpwyv
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[TAnpo@opieC OXETIKA UE TO HABNUA:
http://www.cs.ucy.ac.cy/~dzeina/courses/epl646

& University
of Cyprus

EPL646 News Schedule Labs Readings Assignments Moodle TA Q

Zeinalipour > Courses > EPL646

EPL646: Advanced Topics in Databases

Instructor: Demetris Zeinalipour [

Type: Postgraduate (All Directions)
Prerequisite: £EPL.342 - DB | (or equivalent)
When: Tue., 18:00-21:00 in ©EEO1-202
Recitation: Tue., 21:00-22:00 in ©EEO01-202
Laboratory: \Wed., 19:00-21:00 in ©EE01-201
Assistant: Christophoros Panayiotou [

Overview

The main objective of this graduate-level course is to provide an in-depth understanding of advanced concepts and research
directions in the field of databases. The course is organized in three parts: (i) Fundamentals of Database Systems Implementation;
(i) Distributed, Web and Cloud Databases; (i) Spatio-temporal Data Management, Sensor Data Management, other selected and
advanced topics from the recent scientific literature.
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[1a TIC EKTTAIDEUTIKEC DPACTNPIOTNTEC TOU NABAUATOC
UTTOBOAN £pyaciwy, POPOUM AVAKOIVWOEWY,
epwTNUATOAGYIA, BaBuoAoyiec epyaoiwy, KTA) Ba

xpnoipyotroinBei To Moodle.

EPL646 - Advanced Topics in Databases

rolment options

Home Enrolment options

Current course

Instructor: Der
TAC r

Course administration

— Self enrolment (Student)
-

Ve

\
~ —

http://moodle.cs.ucy.ac.cy/

Enrolment key

7 EPL646 - Advanced Topics in Databases

The main objectives of this graduate-level course are to provide an
n-depth understanding of advanced con:

is organized in
ystems Implementation
Distributed, Web and Cloud Databases; (i) Spatio-temporal Data
Management, Sensor Data Management, other selected and
advanced topics from the recent scientific literature.

Outline: () Fundamentals of modern ase Management
Systems (DBMSs): storage, indexing, query optimization,
tion processing, concurrency and recovery. (i
entals of Distributed DBMSS, Web Databases and Cloud
Databases (NoSQL / NewSQL): Semi-structured data management
(XML/JSON, XPath and XQuery), Document data-stores (i..,
CouchDB, MongoDB, RavenD3), Key-Value data-stores (e.0.
BerkeleyDB, MemCached), Introduction to Cloud Computing (GFS,
NFS, Hadoop HDFS, Replication/Consistency Principles), *Big-
analytics (MapReduce, Apache's Hadoop, PIG), Column-

s (e.g.. Google's BigTable, Apache's HBase, Apache's

dra), Graph databases (e.q.. Twitters FlockDB) and
Overview of NewSQL (Google's Spanner and Google's F1). (i)
Spatio-temporal data management (trajectories, privacy, as
and index structures (e.g., R-Trees, Grid Files) as
vanced topics, including: Embeeded Databases
(sqlite), Sensor / Smartphone / Crowd data management, Energy-
aware data management, Fiash storage, Stream Data
Management, etc. The last part of the course willfeature both
nvited talks from external invited speakers and the presenta

students.

I as other

selects

Course Website:

Unmask
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EINA646: EvotnTa A
EcwTtepikn Acitoupyia evoc RDBMS

. EPL342 — DBs (Modeling, SQL, Normalization) EPL646 - PART B
i . i (Distributed/Web/Cloud DBs)

Programmers / Users

SQL

___________________________________________________________________________

EPL646 - PART A | ;
(RDBMS InternaIS) i ::::::::::::::::::::::::::::::::::::::::::::::::::::::::
g EPL646 - PART C ;

| (Other DB Research)
 IEF | DB2. :

DBMS ML—JSQRL

PostgreSQl_




EINA646: EvotnTa A
EcwTepikn AciToupyia evog RDBMS

Areipol XproTeg HT?E%?' xenoree
Unsophisticated users (customers, travel agents, etc.) programmers, DB administrators
[ Web Forms ] [.\]"["ll\.(ll\‘l‘l Front lﬁml\) [ SQL Interface ]
\f:()l_ C( )_\il,\l.\i)-.': — she _ :_I];Wl_l;rﬂl
'E Plan Executor Parser shows interadtion A)\Yéple“OI
VVOIES . BeATIOTOTTOINGNG
AOO—O)\n l'Ilev Kal Operator Evaluator Optimizer E\'ul_lvlva.ltion E'ITEIpU)TﬁO'EU)V
Texvikéc EAéyyol ; TEXVIKEC
TGUTOXpOVIGC Transaction Files and Access Methods IAVd KO u LIJ r]g (0'8
; , Manager f ,

Aoun Eupetnpiwy, S foeoners TTEPITITWOEIG
Acutepetouoag |fil ek — o OQAAUATWY)
Mvn U r]g (HaSh ’ Concurrency Disk Space Manager

B+) Control DBMS. EV6o’uvr"Jn

— — Alaxeipion

m\ Files H shows references A£60 IJ évwv

System Catalog

Data Files 4—/

ATT00nNKEUQN
AedouEvwy Kal
METO-TTANPOPPPIWV

EMA646
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EINA646: EvotnTa A
((Disk-based) Index Structures)

A\oyIKN —
) \
AvatrapdaTtacn 4 1. —
Eupetnpiou J7
=2 2 R 3
8 B9 Tl T T 697799
AN
59 Mike 3.14
duoikn _ |
Avamapaotaon  Physical Layout (on Disk)
Eupetnpiou otn [ 38« i oty Pages
AguTepevuouoa 3.14 ,
MvRAun 99" 69 B ncex Entry
/ “\ Data Entry

33 \ 59«46 - Data Pages
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EINA646: EvotnTa A
(BeATioToTTOINON ETTEPWTAOEWYV)

AvaAuTng (Parser): AvaAusl Ta SQL MAGvo A: T
ETTEPWTNANATA TOU XPNOTN KAl TA JETAPEPEI AkpiBo!  Spame
oTov BeATioToTrOINTH o

bid=100/\ rating > 5
BeAtioTotrointig (Optimizer): Kavel xprion |
META-TTANPOQPOPIWY OTOV KATAAOYO

ouoTApATOC (system catalog) yia va st
yvwpilel Ta dl1aBEoipya upETHPIA, TOV ApIBUo Reserves Sailors
TWV TTAEIA0WYV O€ £va TTIVAKA.
OAa autd yia va Bpel To KAAUTEPO Iyopo
TAGVO amg)\song?p PoPVES snamON Y
] o MAdvo B: ‘
ExkteAeotng MNAdavou (Plan Executor): KaAuTepo!
EUpean Kal eKTEAEGN GONVOTEPOU TTAGVOU aTTO s d(Sort Merge Join)
OAQ T OEVOPA OXECIOKWY TEAECTWV. s /J s
can, can,
SELECT S.sname Vg’rlrt]e t?1) bid=100 O-ra ing > 5Wf|t t?Z)
FROM Reserves R, Sailors S P F r mp
WHERE R.sid=S.sid AND Reserves  Sailors
R.bid=100 AND S.rating>5




EINA646: EvotnTta A
(AocoAnyieg)

AoocoAnwia (fransaction), yia atouikr (atomic, onA. all-
or-nothing) akoAouBia atro read / write otn Baon.

— Transaction Example in MySQL
START TRANSACTION;
SELECT @A:=SUM(salary) FROM table1 WHERE type=1;
UPDATE table2 SET summary=@A WHERE type=1;
UPDATE table3 SET summary=@A WHERE type=1;
COMMIT;

KaBe doooAnwia, TTou OAOKANPWVETAI, TTPETTEI VO APNVEI
Tnv DB o¢ ouvetrn kartaotaon (consistent state).

- O1 kavoveg akepaidTNTAC (infegrity constraints), 11.x., Primary
Key, Foreign Key, Check, Not Null, Unique, emmiaAAovTai
autopaTa aTtro pia Baon.
— ATO ekei kail TTéEpa, N RDBMS d¢ev yvwpilel Toug
ETTIXEIPNOIONKOUG KAVOVEC aKEPAIOTNTAG (TTOU opilovTal HECW
Twy doocoAnyiwv). Auto diaagalileTal atmd Ta transactions. 1-16




EINA646: EvotnTa A
(EAeyxoc¢ Tautoxpoviag)

 H mrapdaAAnAn ektéAeon Twv doooAnWIwy givail
arrapaitnTn yia va €xel éva DBMS kaAn emridoon
— AuTO 31011 N TTPOéoRaon otn deutepevovoa uvhun (dioko) ival
OUXVN, KAl OXETIKA aPYyr), CUVETTWCG €ival ONUAVTIKO VA KPATANE
TOV ETTECEPYAOTH ATTAOXOANUEVO!

* MapeppaArovracg (Interleaving) 11I¢ doooAnWIWV UTTOPEI
vVa TTPOKOAECEI AOUVETTEIA (Inconsistency): T1.X., MIa
ETMITAYN ATTOTTANPWVETAI EVW UTTOAOYICETAI TO I00LUYIO TOU
AoyapIaouoU.... TO ATTOTEAEOUA TOU 1I00CUYiou gival
AavBaopuévo!

« To DBMS diaoc@alilel 611 TETOIO TTPORAAUATa dE Ba
TTpokUWouVv: O1 ¥pHOTEC EXOUV TNV EVTUTTWAN OTI Ol
O000ANWIEC TOUC EKTEAOUVTAI OEIpIaKa!

1-17



EINA646: EvotnTa A
(EAeyxoc¢ Tautoxpoviag)

Deposit (amount, account#) {
X = read(accounts[account#]);
write(accounts[account#], amount + X);

}
ExktéAeon 1 EktéAeon 2
OewpPNOTE: T1 T2 T1 T2
Account[7] = €100
_ : Read1 Read1
T1: Depos!t1(100, /) Write1 Read?
T2: Deposit2(30, 7) Read2  Writet
Write2 Write2
150€ ®!

v 250€ (Correct) WRONE®



ElNA646: EvoTnta A

(TexvikEC Avakauwnc)

 Mia DBMS diaoc@aAilel TNV ATOMIKOTNTA -
atomicity (all-or-nothing) akéun kai eav 10
oUoTNMa KaTappeUael 0T MEON MIAG O0OOANWIaAC.

« |0€a: Na diarnpeital eva /og (history) atro OAeC TIC
TTPAceIC TTou eKTEAEI N DBMS KaBw¢ ekTeAE Eva
OUVOAO doCOANYIWV:

— [lpoTtou otroladntrote aAAayn vivel otnv DB, 10
avtioToixo log entry eyypa@etal o€ A0CPAAEC OnMEiO.
(WAL protocol)

- MeTa TNV KATAPPEUAN, Ol ETTIOPACEIC TWV ATEAEIWTWYV
doooAnYIwv akupwvovTal (undone) Ye TN Xpnon Tou log
(eav 0ev atroBnkeUuTNKE TO log entry TOTE N aAAayr) Oev
epapuooTnke otn DB!)




EINA646: EvoTnTa A
(Minibase)

H Minibase cival éva cuotnua dlaxeipiong 0EdOUEVWY TO
OTTOIO TTPOOPICETAI VI EKTTAIOEUTIKI XPNoN.

[MepihauBavel Eva AvaAurn Errspwrnoswy (Parser), éva
BeAriorormrointy Emrepwrioswyv (Query Optimizer),
Aiaxeipiorn Evdiauson¢ Mvnunc (Buffer Pool
Manager), Mnxaviouou¢ Arro@nksuonc (heap files,
secondary indexes based on B+ Trees), kai Aiaxeipiorn
Mayvnrikou Aiokou (Disk Space Manager).

EmiTpémer aTo @oITNTI) VA TTPOYPAUUATIOE! GUCTATIKA UIaS
paong pe xpnon tng C++.

Avarrrux0nke mapaiAnAa ue éva amo ra BiBAia rou
pabnuaroc uacg.

XpNOoIUOTTOIEITal OaV EI0AYWYIKO EQPYAAEIO EKTTAIOEUONS
TOU TTPOOWTTIKOU QTTO ETAINEIEC KATAOKEUNC BATEWV
dedouévwy (11.X., oracle) mpiv 01El00UCOUV O€ TTIO0

TTEPITTAOKO KWOIKa (11.X., postgres). e



ElNA646: EvoTnta A
(Minibase Architecture)

MiniBase Structure

EukoAo &
AVOIKTO
AoyIoHIKO

Query Evaluation Engine

Parser

l

Optimizer

l

Planner

Heap Files & Access Methods

k
Buffer pool management

Disk space management

1-21



ElNA646: EvoTnta A
( MySQL Server Architecture !

[MepitTAOKO

Connectors
Native C API, JDBC, ODBC, .NET, PHP, Perl, Python, Ruby, Cobol

Heplicason, Cluster,
Administrasion
Configuration,

Mgration &

Metadata

Default

\

,mantlcs

Management
Services &
Utilities
SQL Interface
Hac'-c‘ug & DML, DDL,
Recovary, Securty, Stored Procedures

Views, Triggers, etc.

Transaction

_ A5

Parser

Query Translation,
Object Privilege

Pluggable Storage Engines

Connection Pool
Authentication, Thread Reuse, Connection Limits, Check Memory, Caches

Optimizer

Access Paths,
Statistics

Mo"»c*y Index & Storago Managcmem

Buffers

7

A A_ A NG E
MyISAM InnoDB NDB Archlve Federated Memory Merge Pannor Communlty Custom
File system Files & Logs 8 p
ﬂ NTFS, ufs, ext2/3 Reco, Undo, Data, Index, Binary, 9P e
NFS, SAN, NAS Error, Query and Slow vah |
" »

4
K
N

& AVOIKTO
MySQL ServN

fs

| Caches & Butfers

Global and Engine
Specific Caches &

OYIOMIKO

User
chosen
storage
engine
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ElNA646: EvoTnta A
The Oracle Architecture)

Client
Thread

L

vy

Shadow
Thread

Oracle Instance

System Global Area

Library Cache

| Memory
Structures

: Database Redo Log
; Buffer Cache Buffer
. |Data Dictionary Cache
s 1 1 .
Y. Yy v Y Y
: ' : Oracle Process
Recoverer ! hsﬂf)sr:ﬁg: Davtj::zrse zgﬁﬁzf :Checkpoint! \:‘b:?l%r Achiver : Threads
(RECO): (SMON) (DBWO) (PMON) (CKF’T): (LGWR) (ARCO) : (background
' : : J processes)
Y
N
Parameter
File
S
Y
N Archived
Log Files
Password
File
S

[MepitTAOKO
& KAg1016
AOYIOMIKO
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ElNA646: Evotnta B
Distributed/Web/Cloud DBs/Dstores

' EPL342 — DBs (Modeling, SQL, Normalization) | EPL646 - PART B
‘ | (Distributed/Web/Cloud DBs)
Programmers / Users Google
saL | amazon

EPLG646 - PART A

(RDBMS Internals) i P ;
L EPL646 - PART C ;

(Other DB Research)

___________________________________________________________________________________________________________________________________



ElNA646: Evotnta B
Distributed/Web/Cloud DBs/Dstores

* Distributed Database (DDB)

— a collection of multiple logically related (AoyIk&
ouoXeTi(oueveg) databases distributed over a computer

network.

* Distributed Database Management
System (DDBMS)

— a generic software system that manages a distributed
database while making the distribution transparent

(dlagavnc) to the user.
* Applications:
— Operational Scalability: OLTP Workloads
— Analytics (Business Intel.): OLAP Workloads

« All major vendors offer DDBMS extensions but there was nevetda
common <tandard brinaina vendor< toaether




ElNA646: Evotnta B
Distributed/Web/Cloud DBs/Dstores

"Big Data"

« "Collection of data sets so large and complex that it
becomes awkward to work with using on-hand
database management tools." (wikipedia.org)

« Examples
 Facebook handles over 40 billion photos with HBase

 Google’s Bigtable is designed to scale into the petabyte range
across "hundreds or thousands of machines, ...easy to add
more machines ... without any reconfiguration”.

« CERNs Large Hadron Collider (LHC) produced 13 petabytes
of data in 2010

« Walmart handles more than 1 million customer transactions
every hour (more than 2.5 petabytes of data = 167 times the
info contained in all the books in the US Library of Congress.) 1-26



ElNA646: Evotnta B &

Distributed/Web/Cloud DBs/Dstores .

Google's Datacenter in Oregon

Microsoft’s 224,000 Servers Only Take
Four People To Set Up

* There are 2000 in that container. And

there are 112 such containers in Microsoft’s
$US500 million Chicago data centre

(http://www.gizmodo.com.au/2009/10/micro
softs-224000-servers-only-take-four-people-
to-set-up/)

1-27



ElNA646: Evotnta B

Distributed/Web/Cloud DBs/Dstores

« Tarti o RDBMS AEN cival kataAAnAeg yia Big-data;
— WYnAdé Kéotog

Oracle Standard Edition (per CPU): 5,900%
Oracle Enterprise Edition (per CPU): 47,500%
IBM DB2 v9.7 Enterprise: 25,000%

SQL Server 2008 Enterprise: 25,000%

Ta mmo mavw AEN TrepiAapdvouv KOOTOC ayopdc UAIKOU (server),
AEITOUPYIKOU OUOTAMATOG, training, KTA.!

— WnAR NMoAutrAokéTnTa

O1 Zxeolakég BA €xouv trepiTTAOKN ecwTEPIKN) doun (triggers,
transactions, indexes, views, KTA.) TTou d¢gv gival XprRoIUaA YIQ TIC
EPAPUOYEGC OTA VEQ AUTA TTEPIBAAAOVTA.

— Aev rapéxouv EmrekraoiuétnTa / EAAOTIKOTNTA;
« Pay as you go?

1-28



ElNA646: Evotnta B
Distributed/Web/Cloud DBs/Dstores

NewSQL-as-a-Service
To Amazon RDS* (Relational Database Service)

Pay by the hour your DB Instance runs.

US — N. Yirginia US — N. California EU - Ireland APAC - Singapore
DB Instance Class Price Per Hour
Small DB Instance 963$ / year $0.11
Large DB Instance $0.44
Extra Large DB Instance $0.88
Double Extra Large DB Instance $1.55
e £t | e e 27,165 % /year

DB Instance Classes

(*essentially MySQL running on Amazon EC2 —
Amazon RDS currently supports five DB Instance Classes: EIaStiC Computing CIOUd)

Small DB Instance: 1.7 GB memory, 1 ECU {1 virtual core with 1 ECU), 64-bit platform, Moderate /0O Capacity

Large DB Instance: 7.5 GB memory, 4 ECUs (2 virtual cores with 2 ECUs each), &64-bit platform, High I/O
Capacity

Extra Large DB Instance: 15 GB of memory, 8 ECUs (4 virtual cores with 2 ECUs each), &4-bit platform, High
/0O Capacity

Double Extra Large DB Instance: 34 GB of memory, 13 ECUs (4 virtual cores with 3,25 ECUs each), 64-bit
platform, High /O Capacity

Quadruple Extra Large DB Instance: 68 GB of memory, 26 ECUs (8 virtual cores with 3.25 ECUs each), 64-bit
platform, High 1/0 Capacity

For each DB Instance class, RDS provides you with the ability to select from SGB to 1TB of associated storage capacity.
One ECU provides the equivalent CPU capacity of a 1.0-1.2 GHz 2007 Opteron or 2007 Xeon processor. 1'29



ElNA646: Evotnta B
Distributed/Web/Cloud DBs/Dstores

To Amazon EC2 2uotnua AIaTTpooWTTEIOC

{= AWS Management Console - Windows Internet Explorer

EEX

MapReduce

@ =R 4 https:/fconsole.aws.amazon.comjec2/home#c=EC2&s=Instances ™ ‘% 2 X | |google docs L~
File Edit View Favorites Tools Help
=3 AVG - v | search ~ | & G4 search-shield || @] AVG Info ~ | Get More
¢ @ 22|+ | @ Free Website Templates | £ AWS Management Console \ 2 - B - d= - [ZrPage v G Tooks ~
Home = Your Account = AWS Management Console BETA Welcome, kishorekumar_62@yahoo.com | Sign Out
Overview | Amazon EC2 | Amazon Elastic

=

Region:

nsia Ces

ELASTIC BLOCK STORE

> Volumes 1 EC2 Instance selected

> Snapshots

Get System Log ZTG "A

Get Default Administrator Password
Bundle Instance

= US-East v i Launch Instance i@ Reboot | g Terminate | |[@] Connect || | Output More Actions | v (13 Show/Hide = Refresh
& Hel

iewing: All Instances v 1t81°0f 1 Instances

> EC2 Dashboard Miewing: J
Instance AMI ID Zone Security Grot Type Status Platform Key Pai

IMAG 2 INSTANCES ) . N . . I

o i-2392ff4a ami-0529ce6c  us-east-1a basicwin32 m1.small J running windows basicwir
> Instances Reboot
> AMIs Terminate : :

Launch more like this

> Bundle Tasks Connect Help

io10 TOU HaBAMaTOG
CIJOTTOINCOUME TO

> Security Groups

8, Amazon Web ¢ es

PS

Reservation:
<

LLC or its affiliates. All rig

r-8bfg71e2

Feedback

Support

thttp://[dmsl:cs.ucy.

Privacy Policy

& Instance: i-2392ff4a o
CONFIGURATION AMI ID: ami-0529cebc Zone: D M S L uVﬁe nte r rl
> Elastic IPs Security Groups: basicwin32 Type: m1.small
» Key Pairs Status: running

ac.cy/)

Terms of Use An amazoncom. company
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What is the picture like today?

, : 'ﬁ"a““a' | Traditional
Non-relational Analytic  Mapr sfobright  Netezza ParAccel SAP Sybase IQ |
/ Piceolo Yt o P Teradata gemc Calpont IBM InfoSphere RB M SS
Dryad  Bdsk  Hadapt Aster Data Greenplum VectorWise HP Vertica
Operational (OLTR)  (OLAP) Orade IMBDB2 SQL Server Jus
InterSystems Frogress 2 == G
Objectivity "Document \ MarkLognc ySQ nares 7
Versant Lotus Notes McObject SAP Sybase ASE EnterpriseD8
ﬂOSQL CouchDB - \ mwSQL HandlerSocket Ak,ban\
MonacDR >
Ke - e ‘as-a-Service'|||| Amazon RDS MySQL Cluster
tlavenDB i
Varue Cloudart  App Engine o SQL Azure it Clustrix
at Couchbase Datastore al .com Geins
Redis = = SimpleDB Xeround FathomDB ScalAre
Membrai Ig tables
';:»,mdr? Graph Schooner MySQL CodeFutures
\oldemort H ypertadbie |nﬂ’nﬂe'Gfaph Tokutek Sca‘caase Nlmmsoe Ve n n
HBase '\'.1 ::‘VIJA Contiruent R .
GraphDB VoltDB
z Translattice Dlagram by

451 group

GigaSpaces Oracle Coherence
IBM eXtreme Scale  GridGair ScaleOut Vmware GemFire InfiniSpan CloudTran

http://xeround.com/blog/2011/04/newsql-cloud-database-as-a-service aid
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NoSQL

A broad class of DBMSs that Don't follow the

relational model (i.e., not using tables), thus those ‘a\
DBMSs are usually also not using SQL elther

« Characteristics ﬁ
« NoSQL, Distributed, Fault-tolerant hitectures,

Less Consistency Guarantees, High Performance
and High Scalability!

« Examples

« Store/Analyze Google Maps (Bigtable), friendship
data from Facebook (Cassandra, HBase),

accounting data at Akamai (HBase), Amazon S3
(DynamoDB)

1-32
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NewSQL

OLTP (Online Transaction Processing): facilitate & @

manage transaction-oriented applications (order
something, withdraw money, cash a check, etc.)
New OLTP: Consider new Web-based applications

such as multi-player games, social networ ir%&tes,
and online gambling networks. g *
r n

« The aggregate number of interaction

IS

skyrocketing!. &\
New SQL: An alternative to QL or Old SQL for New
OLTP applications.

Examples: Clustrix, NimbusDB, and VoltDB.

* Michael Stonebraker, June 16, 2011, http.//tinyurl.com/9fok4kt 1-33
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Big-data Example: Akamai Content Distribution Network

4Xy200m g g‘ .com .net
Root
5 e j ‘ (Inte?lSIIC)

Xyz.com's

nameserver
a212.g.akamai.net

15.15.125.6

10g akamainet
= e ™R

20.20.123.55 11 Akamai High-Level DNS Servers

12a2129akamalnet m n m [}
/

30.30.123.5 1 3 Akamai Low-Level DNS Servers

End User Local Name
Server

il

Browser's [

15,000 Sites! kg

Big-data!

[sh]Big Data Akamai Jobs - Bos ] Careers Center - More info
C ff { nhttps://jobs-akamai.icims.com/jobs/6493/senior-system-software-engineer/job xd ¢
- US-MA-
Location: Cambridge Posted Date: 8/23/2012
Cost Center: 215 Category: Engineering
ID: 6493

Apply for this job:

Your application choices are:
e Apply for this job online

If you would like to include a cover letter, please be sure combine your
cover letter and resume into one document.

More information about this job:

Overview: _——""—"'———_~
- -~

/’ N\

~

_Abdut the Job N

Be a Big Data software engineer. Extract statistics to provide insight into
usage logs collected by Akamai’s edge services. You will use our extensible
distributed processing cluster to parse, aggregate and generate reports
from logfiles with volume of more than Peta-Byte per day. You will work
with the QA team to ensure that the resulting data products are highly
accurate and available to all consumers.

~ -



EMA646: EvotnTa I’ ry
Sensor/Spatio-temporal/etc.

' EPL342 — DBs (Modeling, SQL, Normalization) | | EPL646 - PART B
’ . ¢ (Distributed/Web/Cloud DBs)

Programmers / Users

____________________________________________________________________________

EPL646 - PARTA n |
(RDBMS Internals) i ::ZZZZZZZZZZZZZZZZZZZZZZZZZZIIZZZZZZZIZZZZZZZZZZZZZZZZ:
N EPL646 - PART ~ |

(Other DB Reseat

streams
T re— o I ] |!.




IEEE ICDE - International Conference on
Data Engineering

Al for Database Systems

Benchmarking, Performance Modeling, Tuning, and Testing

Cloud Data Management

Crowdsourcing httpS”ICd92024glthUb|O/
Data Mining and Knowledge Discovery

Data Models, Semantics, Query languages

Data Stream Systems and Edge Computing BAN :
Data Visualization and Interactive Data Exploration B &mmov“ | -
Database Security and Privacy

Database technology for Al

Database technology for Blockchains
Distributed, Parallel and P2P Data Management
Explainability, Fairness, and Trust in Data Systems and Analysis

Graphs, Networks, and Semistructured Data

Information Integration and Data Quality

loT Data Management

Modern Hardware and In-Memory Database Systems

Query Processing, Indexing, and Optimization IEEE

Spatial Databases and Temporal Databases COM PUTE R
Text, Semi-Structured Data, IR, Image, and Multimedia databases

Uncertain, Probabilistic, and Approximate Databases SOCI ETY

Very Large Data Science Applications/pipelines

Workflows, Scientific Data Management 1-36

40th IEEE International Conference on

Data Engineering

Utrecht, Netherlands, 13th-16t May, 2024

2024




VLDB - INTERNATIONAL CONFERENCE ON ., .
VERY LARGE DATA BASES ) (

https:/Ividb.org/

Data Privacy and Security Information Integration and Data Quality
«  Blockchain . Heterogengous and federatgd DBMS, metadata management
»  Access control and privacy »  Datacleaning, c_jata preparation
Data Mining and Analvtics *  Schema matching, data integration -Specialized and Domain-
a ' .9 ' yt ‘ *  Knowledge graphs and knowledge management Specific Data Management
«  Mining/analysis of different types of data «  Web data management and Semantic Web - FEthical data
(e.g., scientific/business, social networks, «  Source discovery management
streams, text, yveb, graphs, rules, patterns, «Graph and Network Data . Crowdsourcing
logs, and spatio-temporal) *  Hierarchical, non-relational, and other modern data models . |mage and
«  Data warehousing, OLAP, parallel and *  Graph data management multimedia
distributed data mining *  Social networks databases
Distributed Database Systems *Machine Learning, Al, and Databases «  Fuzzy,
- Data networking and content delivery . Data'management issues and support for ML and Al probabilistic,
*  Applied ML and Al for data management and
. Cloud data management, resource .
management, database as a service "Languages , approximate
e ’ : *  Schema management and design data
° Distributed transactions . Data models and query |anguages o Spatlal and
+  Distributed analytics *Provenance and Workflows temporal
Database Engines *  Process mining databases
«  Currency control, recovery, and transactions ’ gfct))uegnga::ge analytics ) Scigntif:ccjatr]d
. \ [ medical data
ACC?SS methods ) »  Profile-based and context-aware data management management
. Mul’u-corg processing and hardware Novel Database Architectures .User Interfaces
acceleration +  Embedded and mobile databases «  Database
*  Memory and storage management +  Data management on novel hardware support for
. Views, indexing, and search . Real-time databases, sensors and |oT, stream databases visual analytics
Query processing and optimization : {E/pdergy—efflment data S%Stemls . +  Data exploration
«  Administration and manageability ) 10€0 management and analytics systems tools
. *Text and Semi-Structured Data + Database
«  Database Performance and Manageability «  Information retrieval usability
«  Tuning, benchmarking, and performance e Data extraction
measurement «  Textin databases 1-37

. Semi-structured data-management, RDF



ACM SIGMOD - International Conference .,

on Management of Data K
Data Management Systems
— Cloud, Embeeded, Storage, Indexing
— OLAP, OLTP, loT, Parallel & Distri https://2025.sigmod.org/

Models and Languages

—_ Semantlcs’ Ontologles lllll.lllrlllllv S|GMOD

— Multimedia, Uncertain, Streams,

— Spatial, Temporal

Human-Centric Data Management
— NLP, Visualization, Crowdsourcing, ..

Data Governance
— Workfows, Privacy, Cleaning, Quality,
— Information Extraction

Data-Driven Applications

Data-intensive (DI) applications

Hosts yearly the
SIGMOD
Programming
Competition!

Nata [Reiance (D] ninalinac

PODS
2025
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IEEE MDM - IEEE International Conference
on Mobile Data Management

Mobile Data Management https://mdm2024.github.io/
- Indexing, Search, loT, Security & Privacy, Data Quality

Mobile Computing and Systems

Machine Learning and Analytics for Mobile Data

Applications and Emerging Technologies

- Connected Cars, Intelligent Transportation Systems,
Smart Spaces, Routing, Personalized Routing, Eco-

Routing, Routing for Electrical Vehicles
The 25 IEEE International Conference on Mobile Data Management
June 24 - June 27, 2024, Brussels, Belgium

IEEE
<:<)IV1F:lJrrEEFz [zﬁlggizl:ijuxeon :EZA£L
SOCIETY Mobile Data Management

1-3Y


https://mdm2024.github.io/

ElNA646: Evotnta I’ (Research)
Overview + Technical Papers

Student
Presentations

1-40



