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Plan for today

* Introductory material

— Course overview and workload
— Methods and tools
— Learning objectives and expected outcomes



Course organization

e Lectures and lab every Wednesday (5PK)
* Themes and focus
* Assessment



Themes and focus

e Part A—Introduction
» Data management
» Reflections on the relational model of data
» Challenges and the process of normalization

e Part B— Functional dependency theory
» Functional dependencies
» Properties of functional dependencies
» Axioms of Amstrong
» Algorithmic concepts
» Relational decomposition



Themes and focus (cont.)

e Part C— Complex data & Object-relational extensions

» New data types, semi-structured / unstructured data, open
data sets, big data

» Implications on relational model
» Querying complex data

e Part D— NoSQL

» Key-value stores, Document-based systems, Native graphs
» Relations and graphs



Reference materials

* Open datasets

— Mimic Ill data set (in progress)

o CSV files: https://physionet.org/content/mimiciii-demo/1.4/

* Relational Schema: https://mit-Icp.github.io/mimic-schema-
spy/relationships.html

e Tables: https://mimic.mit.edu/docs/iii/tables/admissions/

— Kaggle data sets

e Uber Requests
e Airbnb
e Netflix case (in progress)

* Advanced Postgres project
— for students committed to relational technology
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Assessment

* No final exam!

e Students are assessed in class based on a
small number of assignments, typically three
or four

 Student assessment entails

— Writing skills assessment

* Typically, each assignment is coupled with a two-page
extended abstract where each student summarizes the
problem addressed, methods used and results

— Presentation skills assessment
* |In class presentation of the work

— Development/coding/implementation assessment



Audience

* Join the course in eclass
— https://eclass.hmu.gr/courses/ECE158/

« ERASMUS students to contact me directly

e Students in the Informatics Engineering
program interested to undertake a lab mini
project should join a dedicated group in the
course eclass



https://eclass.hmu.gr/courses/ECE158/
https://eclass.hmu.gr/courses/ECE158/

Data management - |

Basics from the introductory course on Databases



Definition

* Data management is the practice of collecting,

organizing, protecting, and storing an
organization's data so it can be analyzed for

business decisions



Properties of data (examined so far)

* |n the past we examined data with certain
properties
— Specific types (VARCHAR, TEXT, INT, REAL, DATA, etc.)

— Strict constraints (well defined domains, size,
min/max TlEG, etc.)

— Limited representational capacity

— Data belonging to an ‘owner’, either a person or am
Institution

— Processed using a specific computational methods /
tools e.g. relational algebra operators such as N, U, x



Data models

* TLeketaoape peXpL Mpoodata
v Asbouéva nou eivat
v oxetika amAd (rt.y. VARCHAR, TEXT, INT, REAL, DATA, etc.)
v UNTaKoUOUV O€ aQUOTNPOoUC IEPLOPLOUOUC AKEPALOTNTOC
v KaAa opiouévo niebio optouoU, uéyedoc, opta, min/max tUEC, KATT.
v SLaOETOUV TTEPLOPLOUEVN EKPPAOTIKH SUVOUN
v éyouv 1610KTATN’ PUOLKO MPOowTto / popéa
v 6nAabn avrikouv o€ KdmoLov

v ‘untotaooovtal’ 0€ OCUYKEKPLUEVO UOVTEAD UTTOAOYLOLOU
v’ Mg akepaiou¢ Kavw TPooFETELC, PALPETELC, KOK.
v Me rtivakec kavw N, U, x, —, KATT.

— Movtela dedopevwy

* HE ekbpaoTIKA SUvVON TTOU KAAUTITEL TO EVPOC TWV
NPOPBANUATWY TToU TPOKUTITOUV artd deSoUEVA LLE TIC TTAPATIAVW
LOLoTNTEC



Changing nature of data

* Ta teAevutaia xpovio 0o Kal teplocotepo aAAAleL n ‘puon’ Twv
dedopevwv

— Aegbopéva ou

* eival ouvOeTWVY TUMWV, LEYAAOU OYKOU KOl QUENUEVNC TTOAUTIAOKOTNTOC
— Titumnocg debopévou eival Eva email;
— Titumocg debopévou eilval €va n TpoyLa VoG KIVOULEVOU OXNHOTOC;
* gyeipouv {NTNHATA AKEPALOTNTOC
— Elval £€ykupo To video mou amoTUNMWVEL TNV EUTopLKA apafootolyia ota TEUMN;
* amoatovyv e€eldikevon ya va gival xpAotpa
— MNwg avaAbw dedopéva Tumou email, TpoyLdc Kal video;
* eival dtaocuvdedepcva mapotL punopet va dtadEpouv we poc tov ‘Wloktitn’
— Nwg evowpatwvw aAAnAeaptwpeva dedopéva SltadopeTikol TUTIOU Kal TTPOEAEVLONG;
‘uetafariouV’ To LOVTEAO UTIOAOYLOUOU
— Tati ta mapadootakd HoviéAa Sev apkouv Kal rola vea epdavilovrtal;

— NEa povtéla dedopévwy nou
* ULOBETOUV apxEC & TIPAKTIKEC ‘avolkTtwV’ dedopuévwy (open data)
e alomolouv tnv ‘Gopnuévn’ puon dedouévwy (‘structured’ data)
e SlaBEtouv avénuévn ekppaotikr) duvaun



Emerging data models

 Ta tedevutaia ypovia 0Ao Kot ITEpLOCOTEPO AAAaleL n
‘‘ouon’ Twv debouevwy
— Aedoueva rou

* gival CUVUETWYV TUNTWV, UEYAAOU OyKoU Kol auénuUevnc mMoAUTAOKOTNTAC
— Tt tunog bedousvou eivat Eva email;
— Tt tumtog bedougvou eivatl Eva n TPOXLO EVOC KIVOUUEVOU OXNUATOC;
* gyeipouV INTNUATO KEPALOTNTAC
— Eivat eykupo to video mou armotunmwVvelL TNV eunoplkn auaéootolyia ota TEUmn;
* amnattouv e€eldlkeVon yLo va ival xprotuo
— lNw¢ avaAvw dedousva turtou email, tpoylac kot video;
e gival SloaouvOoedEUEVA TTOPOTL UTTOPEL va SLAYEPOUV WC TTPOC TOV
bloktntn’

— MNwc¢ evowuatwvw arAnAeéaptwueva dedoueva dtapopeTikoU TUTTOU Kal
TTPOEAEUONC;

‘uetaBaAdouv’ to povteAo urtoAoyiouou
- Movre)\a dedopEvwy Tou

e aflomolouv ‘structured’ data
* ULOBeTOUV apXEC & MIPAKTIKEG ‘avolkTwV’ dedopevwv
* dlaBetouv auvénuevn ekdppaotikn) Suvapn



[MowkAla 6edopevwy Kol Tthywv

* Aedopeva ou ocuAAEyovTal Kat artoBnkevovtal
— HAektpovikec cuvaAlayec (e-commerce)

— Owovopkec tpaéelc (financial transactions,
bank/credit transactions)

— HAEKTPOVLIKO EUTIOPLO, AYOPEC KOl cLVNOELEC
KOTOVOAWTWV

— Aebopeva Kowvwvikng diktvwonc (Social Networking)

* Tu{nTMOTA TTPOKUTITOUV;



Eva evOelKTIKO TtapadeLypa
MNovénuio COVID 19



Yulntnon otnv taén

* AvaloyloTteite TNV eplodo ¢ navdnuiog
— AoBeveic mou vooouv n voonoav arno COVID-19
— IxvnAation enadwv TouC



MNapadeypa

* Eotw OTL demosthenes glvoll TO MPWTO
eiBeBalwpevo kpovopa

demosthenese



Napadewypa (ouv.)

* OLenadec Tov demosthenes

fousteris

demosthenes 50 vellis

kotsalis



Napadewypa (ouv.)
* OLenadecg tou fousteris

? providakis

fousteris

demosthenes 50 vellis

marmatakis

kotsalis

koborakis



Napadewypa (ouv.)
* OLenadecg tou vellis

? providakis

fousteris

demosthenes

marmatakis

kotsalis

koborakis



Napadewypa (ouv.)
* OLenadecg tou kotsalis

? providakis

fousteris

demosthenes

marmatakis

ktistakis® « kotsalis

koborakisj




Napadewypa (ouv.)
* OLenadecg tou ktistakis

? providakis

fousteris

demosthenes

marmatakis

ktistakis kotsalis

koborakis



Napadewypa (ouv.)
* OLenadec tou koborakis

? providakis

fousteris

demosthenes

marmatakis

ktistakis kotsalis

_o feretzakis

koborakis



Napadewypa (ouv.)
* OLenadecg tou providakis

orovidakis

demosthenes

[

~

marmatakis

ktistakis kotsalis

_o feretzakis

koborakis



Napadewypa (ouv.)

* OLenadec tov marmatakis

orovidakis

demosthenes &

/ :
" marmatakis
ktistakis kotsalis

~

_o feretzakis

koborakis



Zntnua npoc dltepevvnon

* NMwc avamapLoTw pLa TEToL SOUN;

orovidakis

demosthenes &

/ :
" marmatakis
ktistakis kotsalis

~

_o feretzakis

koborakis



Avamapaotoon (ouv.)

* 2e AO2

Person

M N

koborakis

o feretzakis




Avamapaotoon (ouv.)

* JXEOLAKO oXNua

providakis

CREATE TABLE PERSON (
KODIKOS VARCHAR(30) NOT NULL,
ONOMA VARCHAR(60) NOT NULL,
EPONYMO VARCHAR(120),
PRIMARY KEY(KODIKOS)): demosthenes

marmatakis

<

ktistakis
o feretzakis

koborakis

CREATE TABLE CONTACT( KODIKOS1 VARCHAR(30) NOT NULL,
KODIKOS2 VARCHAR(30) NOT NULL, CONTACTDATE DATE NOT NULL,
FOREIGN KEY (KODIKOS1) REFERENCES PERSON (KODIKOS),
FOREIGN KEY (KODIKOS2) REFERENCES PERSON (KODIKOS),
PRIMARY KEY (KODIKOS1, KODIKOSZ2));



Mwc Ba anovtoVoOTE TO EPWTNUAL,

* Me nolouc NpBe o emadn o demosthenes;

orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Armavtnon
* Me nolouc NpBe o emadn o demosthenes;

orovidakis

demosthenes g » vellis

/
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Mwc Ba anovtoVoOTE TO EPWTNUAL,

* Me nowouc NpBe oe emadn o ktistakis;

orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Armavtnon
* Me nowouc NpBe oe emadn o ktistakis;

orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Mwc Ba anovtoVoOTE TO EPWTNUAL,

* Mowol NpBav oe emadn pe tov demosthenes;

orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Armavtnon
* Mowol NpBav oe emadn pe tov demosthenes;

orovidakis

demosthenes &

marmatakis

ktistakis kotsalis

koboraki o feretzakis




Mwc Ba anovtoVoOTE TO EPWTNUAL,

* ool elval autol pe Touc omolouc NpBav oe

emtadn kot o demosthenes ka o ktistakis;
orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Armavtnon

* Toun (N) oowv npOe ot enadpn o demosthenes pe
autouc rtou NpBe oe smadn o ktistakis;

' marmatakis marmatakis
kotsalis ktistakis @<
o feretzakis

o0 feretzakis

* H amavinon sivaul

{fousteris, vellis, kotsalis} N {demosthenes, vellis, koborakis } = {vellis}



Mwc Ba anovtoVoOTE TO EPWTNUAL,

* YmtoAoylote avtouc mov npBav os emadn pe

KArolov Ttou NpBOe o enadn kat o demosthenes;
orovidakis

demosthenes & » vellis

]
" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




Armavtnon

* Avaykn avadpouLKNC emeéepyaciog

— Mo kaBEva ou npee oe emadn o demosthenes, Bpec
auTtoUC UE Touc omolouc NpBOe oe enadn

orovidakis

marmatakis

kotsalis

_,o feretzakis




[MoAAarmAot becpol

* XpNOTEC UMopeL va cuvOEovTal LE OLOPOPETLKOUC
deopouc

orovidakis

— ‘emtorttela’

demosthenes » vellis

" marmatakis
ktistakis kotsalis

koboraki _o feretzakis




[MoAAarmAot becpol

* XpNOTEC UMopeL va cuvOEovTal LE OLOPOPETLKOUC
deopouc

—_ IET[OT[TE(.G.’ 0 rOVida k|S

— ‘mentor’

demosthenes g 4

‘ﬂ‘ marmatakis
ktistakis kotsalis

koboraki _o feretzakis




[MoAAarmAot becpol

* XpNOTEC UMopeL va cuvOEovTal LE OLOPOPETLKOUC
deopoucg orovidakis

— ‘emtorttela’

— ‘mentor’ d
demosthenes ’AV‘M
. @)
"" marmatakis
d kotsalis

koboraki _o feretzakis

ktistakis

e Moo povormatt / dStadpoun dStadeEyw otav Bpebw
o€ €va KOUBo amo tov omnoio dtepyovtal toAAotl
ouvOEoHOL;



T yivetoL otav O€V UTTAPYEL EVLIOLO
oxnua ylo to 0edopeva;



[ToAumtAokotnta

* Qavtooteite OTL yLa KaBe xpnotn yvwplloupe
SLoPOPETLKA TTPAYLOTAL



Napadewypa (ouv.)

e ...ywatov Pl

“2005”

“EAMENA”

“AnpocBivng”

<Jack Nicholson>



Napadewypa (ouv.)

e ...yLa tov P4

« ” Pa <Jack Nicholson>
2005 ~
N\

“EAMENA”

“AnpnocBévng”

<Jack Nicholson>



Napadewypa (ouv.)

e ...ywatov P5

<Jack Nicholson>

“2005” P4 .
W

doutntAg

“EAMENA”

“AnpocBivng”

<Jack Nicholson>




I_IOLpéLSELVHOL (O-UV.)

o ... VLCX TOV P3

412005"

<Jack Nicholson>
P4
HEI\MEnA"

e

@ournrig

llAn uooeéan,,

<Jack Nicholson>

I’EI\M EI-IA"

“1990”



I_IOLpéL5ELVHOL (O-UV.)

o ... VLCX TOV P2

412005"

<Jack Nicholson>
P4
HEI\MEnA"

e

@ournrig

llAn uooeéan,,

<Jack Nicholson>

I’EI\M EI-IA"

“1990” “Netherlands”



Napadewypa (ouv.)

® ... KOl O METAEL TOUC HEOUOC
“2005”

P4
“EAMENA”

<Jack Nicholson>
W
o doutntAg
@ W .
%o' \‘(\0 “Tewpyia”
S[Ild
. (S
firstname ° liveAt “Teppavia”
“AnpocBivng” P1
\\\&c, b/rt/, Yeq,
“1990”
& \’(é’o'
<Jack Nicholson> \{5‘0 A
P3
“EAMENA”
‘ g
W =S
S 63
a
“EAMENA”

“1990” “Netherlands”



Mwc Ba anovtoUooTE TO EpWTNUA

e ... oc molou¢ apeoel o Jack Nicholson

“2005”

P4 <Jack Nicholson>
W Doutntrig

TNt

u ” O/GO \NS ,
EAMENA o % ) “Tewpyia”
Yo,
) e k. (2 )
firstnam , ° liveAt “Teppavia”
“AnpocBivng”
¥ 2ith Veg
< “1990”
W %,
<Jack Nicholson> \{5‘0 A
P3
= “EAMENA”
5 3
o =
()
=Y
“EAMENA”

“1990” “Netherlands”



T yivetol otav ta dedopeva elval
dloouvdedepeva;



Avaduvopeva Bepata

* Eudaon otn onuacio & yvwon

— M.x. TLelval yvwoto
VEVLKQ yla Eval ‘TpOowTto’,
‘bawvopevo’, ‘Sladikacia’,
‘evvola’, KATT

Google Scholar
Q

Citation indices All Since 2011
Citations BG83 21731
h-index 103 65
i10-index 414 228

2008 2009 2010 2011 2012 2013 2014 2015 2016

Title  1-20

Designing the user interface
B Shneiderman
Pearson Education India

Readings in information visualization: using vision to think
Morgan Kaufmann

The eyes have it A task by data type taxonomy for information visualizations
B Shneiderman
Visual Languages, 1996. Proceedings., IEEE Symposium on, 336-343

1.1 direct manipulation: a step beyond programming languages
B Shneiderman
Sparks of innovation in human-computer interaction 17, 1993

Tree-maps: A space-filling approach to the visualization of hierarchical
information structures

B Johnson, B Shneiderman

Visualization, 1991. Visualization'91, Proceedings., IEEE Conference on, 284-291

Tree visualization with tree-maps: 2-d space-filling approach
B Shneiderman
ACM Transactions on graphics (TOG) 11 (1), 92-99

Visual information seeking: Tight coupling of dynamic query filters with
starfield displays

C Ahlberg, B Shneiderman

Proceedings of the SIGCHI conference on Human factors in computing systems ...

Software psychology
B Shneiderman
Winthrop

The information visualizer, an information workspace
SK Card, GG Robertson, JD Mackinlay
Proceedings of the SIGCHI Conference on Human factors in computing systems ...

Dynamic queries for visual information seeking
B Shneiderman
Software, IEEE 11 (6), 70-77

Cited by

13210

4375

3524

2158

1539

1516

1194

1136

761

739

Year

2003

1999

1996

1993

1991

1992

1994

1980

1991

1994



MNapadeypa
* NMwc Ba peAetovoate etepoavadopec N apbpa

TToU avadEPOVTAL TO EvVa 0TO AAAO

— Eotw to apbpo pl

pl: apBpoe



MNapadeypa

* NMwc Ba peAetovoate etepoavadopec N apbpa
TToU avadEPOVTAL TO EvVa 0TO AAAO

— Eotw to apbpo pl
— To apBpo p2 avadepeLto pl

p2: apbpo

pl: apBpo



MNapadeypa

* NMwc Ba peAetovoate etepoavadopec N apbpa
TToU avadEPOVTAL TO EvVa 0TO AAAO
— Eotw to apbpo pl

— To apBpo p2 avadepeLto pl
— AxkoAouBouv ta apBpa p3 kal p4 we eENC

p2: apbpo p4: 4pBpo

avadepeL avabépel vadeEpel

pl: apBpoe. vabipe: p3: apBpo



MNapadeypa

* NMwc Ba peAetovoate etepoavadopec N apbpa
TToU avadEPOVTAL TO EvVa 0TO AAAO
— Eotw to apbpo pl

— To apBpo p2 avadepeLto pl
— AxkoAouBouv ta apBpa p3 kal p4 we eENC

p2: apbpo p4: 4pBpo

avadepeL avabépel vadeEpel

pl: apBpoe. vabipe: p3: apBpo

* NMwc Ba umoAoyilate
e TO/TO QAp)OLOTEPO/O ApOpo/a;

® TO £TN MOV ylvovtal oL avadopEg;



Tuylvetal otav ta 6edopeva
SLoVEMOVTOL UTIO HopdN OPXELWV
(katoLlov TUTIoU );



Datasets

* CSV apyxeio

EM 8,20089,8,9,British Grand Prix,21/06/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_British_Grand_Prix
4ol 9,2009,9,20,German Grand Prix,12/07/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_German_Grand_Prix

WhN 10,2009,10,11,Hungarian Grand Prix,26/07/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_Hungarian_Grand_Prix
P8 11,2009,11,12,European Grand Prix,23/08/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_European_Grand_Prix
5N 12,2009,12,13,Belgian Grand Prix,30/08/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_Belgian_Grand_Prix

gEN 13,2009,13,14,ltalian Grand Prix, 13/09/2009 00:00,12:00:00,http://en.wikipedia.org/wiki/2009_ltalian_Grand_Prix

N 14,2009,14,15,Singapore Grand Prix,27/09/2009 00:00,12:00:00, http://en.wikipedia.org/wiki/2009_Singapore_Grand_Prix
BN 15,2009,15,22,Japanese Grand Prix,04/10/2008 00:00,05:00:00, http://en.wikipedia.org/wiki/2009_Japanese_Grand_Prix
il 16,2009,16,18,Brazilian Grand Prix, 18/10/2009 00:00,16:00:00, http://en.wikipedia.org/wiki/2009_Brazilian_Grand_Prix

kN 17,2009,17,24,Abu Dhabi Grand Prix,01/11/2008 00:00,11:00:00,http://en.wikipedia.org/wiki/2009_Abu_Dhabi_Grand_Prix
4N 18,2008,1,1,Australian Grand Prix, 16/03/2008 00:00,04:30:00,http://en.wikipedia.org/wiki/2008_Australian_Grand_Prix
E 19,2008,2,2,Malaysian Grand Prix,23/03/2008 00:00,07:00:00, http://en.wikipedia.org/wiki/2008_Malaysian_Grand_Prix
AN 20,2008,3,3,Bahrain Grand Prix,06/04/2008 00:00,11:30:00, http://en.wikipedia.org/wiki/2008_Bahrain_Grand_Prix

prl 21,2008,4,4,Spanish Grand Prix,27/04/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_Spanish_Grand_Prix

E 22,2008,5,5,Turkish Grand Prix,11/05/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_Turkish_Grand_Prix

Prs 23,2008,6,6,Monaco Grand Prix,25/05/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_Monaco_Grand_Prix

PRl 24,2008,7,7,Canadian Grand Prix,08/06/2008 00:00,17:00:00,http://en.wikipedia.org/wiki/2008_Canadian_Grand_Prix

el 25,2008,8,8,French Grand Prix,22/06/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_French_Grand_Prix

PYS 26,2008,9,9,British Grand Prix,06/07/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_British_Grand_Prix
27,2008,10,10,German Grand Prix,20/07/2008 00:00,12:00:00,http://en.wikipedia.org/wiki/2008_German_Grand_Prix

PN 28,2008,11,11,Hungarian Grand Prix,03/08/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_Hungarian_Grand_Prix
508 29,2008,12,12,European Grand Prix,24/08/2008 00:00,12:00:00,http://en.wikipedia.org/wiki/2008_European_Grand_Prix
1N 30,2008,13,13,Belgian Grand Prix,07/09/2008 00:00,12:00:00,http://en.wikipedia.org/wiki/2008_Belgian_Grand_Prix

P8 31,2008,14,14, Italian Grand Prix, 14/09/2008 00:00,12:00:00,http://en.wikipedia.org/wiki/2008_ltalian_Grand_Prix
32,2008,15,15,Singapore Grand Prix,28/09/2008 00:00,12:00:00, http://en.wikipedia.org/wiki/2008_Singapore_Grand_Prix
EEN 33,2008,16,16,)Japanese Grand Prix,12/10/2008 00:00,04:30:00,http://en.wikipedia.org/wiki/2008_Japanese_Grand_Prix
ERN 34,2008,17,17,Chinese Grand Prix,19/10/2008 00:00,07:00:00,http://en.wikipedia.org/wiki/2008_Chinese_Grand_Prix
35,2008,18,18,Brazilian Grand Prix,02/11/2008 00:00,17:00:00, http://en.wikipedia.org/wiki/2008_Brazilian_CGrand_Prix
36,2007,1,1,Australian Grand Prix,18/03/2007 00:00,03:00:00,http://en.wikipedia.org/wiki/2007_Australian_Grand_Prix
37,2007,2,2,Malaysian Grand Prix,08/04/2007 00:00,07:00:00, http://en.wikipedia.org/wiki/2007_Malaysian_Grand_Prix

EEN 38,2007,3,3,Bahrain Grand Prix,15/04/2007 00:00,11:30:00,http://en.wikipedia.org/wiki/2007_Bahrain_Grand_Prix
ﬂ 39,2007,4,4,Spanish Grand Prix,13/05/2007 00:00,12:00:00, http://en.wikipedia.org/wiki/2007_Spanish_Grand_Prix
40,2007,5,6,Monaco Grand Prix,27/05/2007 00:00,12:00:00, http://en.wikipedia.org/wiki/2007_Monaco_Grand_Prix
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Datasets (cont.)

* Bus movement in the Greater area of the city
of London
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Datasets (cont.)

* Bus movement in the Greater area of the city
of London

Ovopa Kotaotaon  Hpepopnvia Tpomomol.. | Tumog MéyzBoe
E@ rmta_1706 - 15/2/2023 12:49 pp Apyzio Tipwv S, 1,380.52

iy ODhokhnpuoBnks 336

Anyn 1 orogeiow oto mta_1706.csv
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Datasets (cont.)

* Bus movement in the Greater area of the city

Ovopa Kotaotaon  Hpepopnvia Tpomomol.. | Tumog
E@ rmta_1706 - 15/2/2023 12:49 pp Apyzio TIpwWV Sid...

B Microsolft Excel

AUTO TO Tuvolo S2Soptvwy o Moy JWEyako yia To mioypa

tou Excel. Eav omoBnuovortr cuto 1o fflio tpyaoag, 8a
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Datasets (cont.)

* Once available for review

mta_1706 - Excel Demosthenes Akoumianakis . &=
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Al

nLat, OriginLong, inationName,DestinationLat,DestinationLong,VehicleRef, VehicleLocation.Latitude, VehicleLocation.Longitude, NextStopPointName, ArrivalProximityText,DistanceFromStop,E

4 o | | | | H kK | . | m | N | o | p | a | R | s | T | u | v | w | x | v | 7z | A | s | ac |

Reccrded._ Time,DirectionRef,PublishedLineName,OriginName, OriginLat, OriginLong, DestinationName, DestinationLat, DestinationLong, VehicleRef,VehicleLocation. Latitude,VehicleLocation.Longitude, NextStopPointName, ArrivalProximityText, DistanceFromStop,ExpectedArrivalTime,ScheduledArrivalTi

2017-06-01 00:03:34,0,B8,4 AV/95 5T,40.616104,-74.031143, BROWNSVILLE ROCKAWAY AV ,40.656048,-73.907379,NYCT_430,40.63517,-73.960803, FOSTER AV/E 18 ST,approaching,76,2017-06-01 00:03:59,24:06:14

2= 2017-06-01 00:03:43,1,561,5T GEORGE FER RY/S61 & 591,40.643169,-74.073494,5 | MALL YUKON AV,40.575935,-74.167686,NYCT_8263,40.590802,-74.15834, MERRYMOUNT ST/TRAVIS AV,approaching,62,2017-06-01 00:03:56,23:58:02

ja 2017-06-01 00:03:49,0,Bx10,E 206 ST/BAINBRIDGE AV,40.875008,-73.880142,RIVERDALE 263 5T,40.912376,-73.902534,NYCT_4223,40.88601,-73.912647, HENRY HUDSON PKY E/W 235 ST,at stop,5,2017-06-01 00:03:56,24:00:53
5

1

2017-06-01 00:03:31,0,Q5, TEARDROP/LAYOVER,40.701748,- 73.802399,ROSEDALE LIRR STA via MERRICK,40.666012,-73.735939,NYCT_8422,40.668002,-73.729348,HOOK CREEK BL/SUNRISE HY,< 1 stop away,267,2017-06-01 00:04:03,24:03:00
[ 2017-06-01 00:03:22,1,Bx1,RIVERDALE AV/W 231 5T,40.881187,-73.90934,MOTT HAVEN 136 ST via CONCOURSE,40.809654,-73.92836,NYCT_4710,40.868134,-73.893032, GRAND CONCOURSE/E 196 5T,at stop,11,2017-06-01 00:03:56,23:59:38

74 2017-06-01 00:03:40,0,M1,4 AV/E 10 5T,40.731342,-73.990288, HARLEM 147 ST via MADISON,40.82111,-73.935898, NYCT_3831,40.792897,-73.950023, MADISON AV/E 106 ST,approaching,73,2017-06-01 00:03:56,24:02:35
8 2017-06-01 00:03:24,0,831,GERRITSEN AV/GERRITSEN BEACH,40.587101,-73.918503, MIDWOOD KINGS HWY STA,40.608433,-73.9571,NYCT_4611,40.587024,-73.918623,GERRITSEN AV/GERRITSEN BEACH, at stop,0,NA, 24:08:00
SN 2017-06-01 00:03:29,0,B883, GATEWAY CTR TERM/GATEWAY DR,40.652649,-73.877029,BWAY JCT VN SNDRN AV,40.678139,-73.903572,NYCT_4841,40.648801,-73.882682, PENNSYLVANIA AV/DELMAR LOOP N,< 1 stop away,196,2017-06-01 00:04:13,23:58:47
BLEH 2017-06-01 00:03:27,0,B82,STILLWELL TERMINAL BUS LOOP,40.57708,-73.981293,SPRING CRK TWRS SEAVIEW AV via KINGS HWY,40.64299,-73.878326,NYCT_6592,40.632258,-73.918318,FLATLANDS AV/RALPH AV,approaching,35,2017-06-01 00:03:56,24:00:00
SN 2017-06-01 00:03:51,1,553, RICHMOND TER/PARK AV #3,40.640167,-74.130966, HYLAN BL,40.53426,-74.154213,NYCT_8279,40.550689,-74.165811,RICHMOND AV/NOME AV,approaching,31,2017-06-01 00:03:56,24:01:14
N 2017-06-01 00:03:48,0,Bx28, VALENTINE AV/E 192 ST,40.864079,-73.894615,C0O-OP CITY EARHART LA via GUNHILL,40.860828,-73.82267,NYCT_8334,40.876032,-73.829543, DREISER LOOP/DEBS PL,< 1 stop away,207,2017-06-01 00:04:29,23:48:35
BES 2017-06-01 00:03:52,1,B1,87 ST/4 Av,40.621925,-74.028496, MANHATTAN BEACH KINGSBORO CC,40.578094,-73.94017,NYCT_7141,40.602164,-73.994162,86 ST/BAY PY,at stop,22,2017-06-01 00:03:57,24:05:55
NES 2017-06-01 00:03:35,1,B26, WYCKOFF ST/PALMETTO ST,40.69915,-73.910477, DNTWN BKLYN TILLARY ST via HALSEY,40.693939,-73.990311, NYCT_6503,40.693522,-73.990411, CADMAN PZ W/TILLARY ST,approaching,47,NA,NA
85 2017-06-01 00:03:34,0,Bx39,SOUNDVIEW AV/STEPHENS AV,40.807869,-73.852715, WAKEFIELD 241 ST via WHITE PLS RD,40.503308,-73.849922,NYCT_4723,40.865763,-73.867221, WHITE PLAINS RD/BURKE AV, < 1 stop away, 170,2017-06-01 00:04:18,24:04:12
N1 2017-06-01 00:03:24,1,M66,E 67 ST/YORK AV,40.763908,-73.956299,LINCOLN CTR WEST END AV XTOWN,40.775906,-73.986809,NYCT_5131,40.773762,-73.981962,W 66 ST/BROADWAY,approaching,76,2017-06-01 00:04:15,24:00:37
W 2017-06-01 00:03:36,1,Bx31, VAN CORTLANDT PK E/E 242 5T,40.90266,-73.868378, WESTCHESTER SQ,40.841076,-73.84285,NYCT_274,40.841608,-73.843465, TREMONT AV/LANE AV,approaching, 78,2017-06-01 00:03:55,24:05:00
2017-06-01 00:03:53,0,Bx36,W 179 ST/BROADWAY,40.849113,-73.937752,SOUNDVIEW PUGSLEY AV,40.820507,-73.851631,NYCT_7766,40.84745,-73.887448,E 180 ST/PROSPECT AV,approaching,113,2017-06-01 00:04:35,24:01:16

BN 2017-06-01 00:03:47,0,M36, W 96 ST/WEST END AV,40.794933,-73.972687,EAST SIDE 1 AV CROSSTOWN,40.784222,-73.94474,NYCT_6678,40.783676,-73.944412,F 97 ST/1 AV,approaching,86,2017-06-01 00:04:13,24:06:00
P 2017-06-01 00:03:35,1,04,235 ST/LINDEN BL,40.69054,-73.727448,JAMAICA PRSNS - ARCHR via LINDEN,40.701683,-73.802475,NYCT_8408,40.695912,-73.782551, MERRICK BL/110 AV,approaching,53,2017-06-01 00:03:56,24:00:37
P40 2017-06-01 00:03:53,1,Q54, JAMAICA AV/170 ST,40.707287,-73.789581, WILLAMSBURG BRIDGE PLZ,40.709476,-73.959534,NYCT_3988,40.709274,-73.960021, WASHINGTON PLZ/BAY 3,approaching,62,2017-06-01 00:04:10,23:46:00
Pk 2017-06-01 00:03:41,0,B6, HARWAY AV/BAY 37 ST,40.59351,-73.993996,EAST NY NEW LOTS STA,40.66642,-73.883385,NYCT_7158,40.645676,-73.901474, GLENWOOD RD/E 98 ST,at stop,4,2017-06-01 00:03:56,24:05:00
VEl 2017-06-01 00:03:36,0,B4, NARROWS AV/77 ST,40.631836,-74.036377,SHEEPSHEAD BAY KNAPP ST,40.586628,-73.931702,NYCT_445,40.585739,-73.937214,SHORE PKY/BROWN ST,at stop,25,2017-06-01 00:03:56,24:01:45
YL 2017-06-01 00:03:32,1,M101,5T NICHOLAS AV/W 192 ST,40.856289,-73.928764,EAST VILLAGE 6 ST via LEX AV,40.729115,-73.990257,NYCT_5642,40.752234,-73.975473,LEXINGTON AV/E 42 5T, < 1 stop away,178,2017-06-01 00:04:33,23:55:00
#5) 2017-06-01 00:03:53,0,Bx5,SOUTHERN BL/WESTCHESTER AV,40.823673,-73.891945, WHITE PLAINS RD,40.823059,-73.855736,NYCT_1280,40.823108,-73.85593, TURNBULL AV/ PUGSLEY AV, at stop,14,2017-06-01 00:03:56,24:02:00
VI 2017-06-01 00:03:45,0,Q12,ROOSEVELT AV/LAYOVER,40.758999,-73.831757,LITTLE NECK GLENWOOD ST VIA NORTHERN,40.771767,-73.733307,NYCT_7378,40.759866,-73.828936,ROOSEVELT AV/MAIN ST,approaching,106,2017-06-01 00:06:12,24:05:00
Yarj) 2017-06-01 00:03:32,1,843,BOX ST/MANHATTAN AV,40.737194,-73.955673,LEFRTS GDNS PROSPCT PK STA,40.660858,-73.96138, NYCT_342,40.721454,-73.947169, GRAHAM AV/ENGERT AV,approaching,50,2017-06-01 00:03:56,24:05:23
P18 2017-06-01 00:03:45,1,M100,BROADWAY/W 219 ST,40.871967,-73.91304,E HARLM 1 AV-125 ST via BDWY via AMSTRDM,40.802273,-73.931145,NYCT_4394,40.804815,-73.938466,E 125 ST/LEXINGTON AV, approaching,136,2017-06-01 00:04:52,24:00:36
¥l 2017-06-01 00:03:35,1,M11, BROADWAY/W 133 ST,40.818493,-73.95594, WEST VILL ABINGDON SQ via 9 AV,40.737072,-74.005867,NYCT_6372,40.77347,-73.981669,COLUMBUS AV/W 66 ST,at stop,12,2017-06-01 00:03:56,23:57:00
1) 2017-06-01 00:03:29,1,B11, FLATBUSH AV/E 31 ST,40.631992,-73.946701, SUNSET PARK 1 AV - 58 5T,40.645618,-74.023521, NYCT_251,40.644872,-74.017482,55 ST/3 AV,approaching,52,2017-06-01 00:03:56,24:05:50
=10 2017-06-01 00:03:33,1,M2,168 ST/AUDUBON AV,40.840645,-73.938545,EAST VILLAGE 8 ST via 5 AV,40.730282,-73.930532,NYCT_3870,40.74089,-73.99006,5 AV/W 20 5T,< 1 stop away, 193,2017-06-01 00:04:02,23:52:51
=2 2017-06-01 00:03:25,1,841, CADMAN PLAZA WEST/JOHNSON ST,40.655534,-73.990829, BERGEN BCH VETERANS AV via FLATBSH,40.620052,-73.908203,NYCT_5139,40.650245,-73.987316,LIVINGSTON ST/HOYT ST,< 1 stop away, 174,2017-06-01 00:04:15,23:58:38
R:E 2017-06-01 00:03:31,0,M34A-5B5,9 AV/W 42 ST,40.758617,-73.992638,WATERSIDE VIA 34 ST VIA 2 AV,40.737553,-73.973846,NYCT_5851,40.756669,-73.993913,W 34 5T/9 AV,< 1 stop away,464,2017-06-01 00:05:07,24:06:02
=21 2017-06-01 00:03:30,0,B8,4 AV/95 5T,40.616104,-74.031143, BROWNSVILLE ROCKAWAY AV,40.656048,-73.907379,NYCT_399,40.628821,-73.980484,18 AV /47 ST,approaching, 120,2017-06-01 00:03:56,24:14:50
E5N 2017-06-01 00:03:41,1,B26,WYCKOFF ST/PALMETTO ST,40.69915,-73.910477, DNTWN BKLYN TILLARY ST via HALSEY,40.693939,-73.990311, NYCT_7260,40.686261,-73.974316,FULTON ST/S ELLIOTT PL,approaching,103,2017-06-01 00:04:11,24:03:01
=15 2017-06-01 00:03:38,0,Bx32,LINCOLN AV/E 138 5T,40.810955,-73.927139,KINGSBRIDGE VA HOSP,40.86739,-73.905464,NYCT_714,40.867352,-73.905387, VA HOSPITAL/VA HOSPITAL at stop,5,2017-06-01 00:03:56,23:59:00
R:rf) 2017-06-01 00:03:27,1,X10,E 57 5T/3 AV,40.760429,-73.967674,PT RICHMOND via NARROWS RD via GANNON AV,40.633698,-74.129776,NYCT_2656,40.642433,-74.02014,gowanus py/6 av,0.6 miles away,1022,2017-06-01 00:04:29,24:02:56
2017-06-01 00:03:46,0,B14,EASTERN P¥/UTICA AV,40.668537,-73.931236,SPRING CREEK STANLEY AV POSTAL FAC,40.664642,-73.863068,NYCT_7094,40.664865,-73.863265,POSTAL FACILITY RD/IN FRONT OF FACILITY,at stop,27,2017-06-01 00:03:56,23:49:00
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YUUTIEPOOLLOL

e ElvalL mpodavec otL avta ta tpoBAnuata O&v
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e AUOELC
e NeoL ouvBetol TuTtoL SeSoUEVWY

e EvaAloktika povieAa (onpacloAoyLka)
e [1POYPOUMUOATIOTIKEG TEXVLKEC



MNapatnpnon

* AloocUvdeon 6edopEVWV
* ‘Avolyta’ debopeva

* [padol bedopevwy avti ‘entimedne’ n
"OXECLAKNC QVOITOLPALOTOONC

* [MoAumAokotnta 6edopevwy



Yuvoyn

* To {NTnMa TwV povteAwv 0e6OUEVWVY CUVEXLIEL va
ATOTEAEL AVTIKELMEVO HEAETNC
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Mapopota {ntnpota (ouv.)
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Mapopota {ntnpota (ouv.)

* MeAETn TNC €Evtaonc Twv SECUWV
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Data management - |

Challenges faced by the community



Types of Data We Have

» Relational Data (Tables/Transaction/Legacy
Data)

* Text Data (Web)

* Semi-structured Data (XML)

* Graph Data

e Social Network, Semantic Web (RDF), ...
* Streaming Data



Working with such data

* Advanced features in established technologies
— Recursive SQL for graph processing
* New storage and dedicated query systems
— Cypher
* Aggregation and Statistics
— Data warehousing and OLAP
* Indexing, Searching, and Querying
— Keyword based search
— Pattern matching (XML/RDF)
* Knowledge discovery
— Data Mining
— Statistical Modeling
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