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Aedopeva YTIApXOULV...

e ERP
e CRM
e BPMS /WIMS

e RFID, GPS

"The world's data will
grow by 50 times in the
next 10 years" (IDC),

"90% of the data in the
world today has been
created in the last two
years alone" (IBM).



2 DAANOYN Aedopevwv

Event
1 Arrival
1 Assortment
Diagnosis
1 Blood_Test
1 Blood_Test
1 Biochem_Test
1
1
1

-

Biochem_Test
Entrance_to_ER_Room
Exit_from_ER_Room

1 ER_Exit

2 Arrival

2 Assortment

2 Diagnosis

2 Blood_Test

2 Blood_Test

2 Biochem_Test

2 Biochem_Test

2 Additional_Test

2 Additional_Test

2 Entrance_to_ER_Room

2 Exit_from_ER_Room

2 Prescription

2 ER_Exit

3 Arrival

3 Assortment

3 Diagnosis

3 Blood_Test

3 Blood_Test

3 Biochem_Test

3 Biochem_Test

3 Additional_Test

3 Additional_Test

3 Entrance_to_ER_Room

2 Cuit $vmmn COD Danma

C

TimeStamp

1/6/12 21:50
1/6/12 21:55
1/6/12 21:57
1/6/12 22:05
1/6/12 22:45
1/6/12 22:05
1/6/12 23:20
1/6/12 21:55
1/6/12 23:35
1/6/12 23:35
1/6/12 22:30
1/6/12 22:35
1/6/12 22:36
1/6/12 22:40
1/6/12 23:20
1/6/12 22:40
1/6/12 23:55
1/6/12 22:50
1/6/12 23:50
1/6/12 22:35

2/6/12 0:09

2/6/12 0:05

2/6/12 0:10
1/6/12 23:05
1/6/12 23:10
1/6/12 23:12
1/6/12 23:15
1/6/12 23:55
1/6/12 23:15

2/6/12 0:35
1/6/12 23:25

2/6/12 0:20
1/6/12 23:10

Nici1n naA

 ‘BEva apxelo kataypadwv
e Amapaitnta oTolxeia:

 (Case ID, Event, Timestamp
e [lpoalpeTIKA:

 ApAOTNC, XOQPAKTNPIOTIKA



Baolkeg evvoleg yla tnv
AvakaAvyn: O a)\yopleuoq a

* >yéoelc Alatagne >, =, ||, # ABCD

e Apeon Awadoxn: x>yavkar ACBD

PHOVO aV Yla KArola TEPIMTWan ASB
TO X akoAouBeital apeoa aro WaY

Oy A>C ..............................

* AménTa: X — y av Kat povo B>C A-B
av X >y KAl OXL Y > X ; 5

* MapaAAnAia: x||y av kal povo Bi(C
av X >y Katy > X C)B C a'B—'D;

* Mn oxeTiopeva: x#y av Kal a
HOVO AV OXL X > Y KAl OXL Y > X  BF FoF



Baolkeg evvoleg yla tnv
AvakaAvyn: O a)\yopleuoq a

* >yéoelc Alatagne >, =, ||, # ABCD

e Apeon Awadoxn: X >y av Kal ACBD

LGVO AV yia KATToLa MEPITwon 5
TO X akoAouBeital apeoa ano ASB EF _____________
0y E s

o ATIOTNTA: X — Y AV KAl POVO ALB
av X >y Kat OxLy > X B)C s .

e MapaAAnAia: x|ly av kat pévo B>D BiC
' - - B-D

av X >y Kaly > X C)B C B

* Mn oxetiopeva: x#y av Kat CsD a E
HOVO Qv OXL X > Y Kal OXLy > X E-F




Baolkeg evvoleg yla tnv
AvakaAvyn: O a)\yopleuoq a

* >yéoelc Alatagne >, =, ||, # ABCD

e Apeon Aladoxn: X >y av Kal ACBD

HOVO av yla KArola TepInTwon 5
TO X aKoAouBeital aueoa aro A>B EF _____________
0y i

e ATiOTNTA: X — Y AV KAl JOVO
av X > Yy KAt OxL y > X B>C

e [lapaAAnAia: x|y av kat pévo

av X >y KAty > X C>B C B

* Mn oxetiopéva: x#y av Kal CD
HOVO av OXL X >y Kal OXLy > X =




O aAyoplBuoc a
(ouvexela...)

...........................




AMNAQ...

e Spaghetti (axpeiaota
TTOAUTTIAOKO)

e [leploplOPOL OXETIKA LIE:
® > UVTOHOUG KUKAOULG

® MnN-TOTIKEG
eEAPTNOELC

e Aotdbela

¢ MeyaAoC UTTOAOYIOTIKOG
$OpTOG




[ToOKANOELC

O apIBPOC TWV TIEPIMTTWOEWV OTO QPXEIO
KOTAYPADWY

O pecOC aplBPOC yeyovoTwy ava
TePIMTWOoN

O apIBPOC TWV OIAKPITWY YEYOVOTWV

O aplBPOC TWV OIAKPITWY OLAOPOHWY
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NO
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REGISTRATION
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ASSORTMENT
DIAGNOSIS
A= > EDII
EXAMINATIONS? - DIAGNOSIS
NO YES
* YES wmom?
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O aplOuoC TwWV OLAKPLITWV
OlaOPOpWV (Mapaiiayeqg)
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YynAn MetappAntotnta Powv




YTIQpXOLV OUOLOTNTEC;

Amival

31

Assoriment.2
31

Diagnosis
31

Hagistraton
23

Asgsortment. 1
23

Liagnesie
a3

Mrezcription
a3

ExiLER
23
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Twpa, Byaivel kartolo
vonuda...




['1aTt elval onpavTiKo; (MEAETN
MEPIMTWON VOOOKOUELOL)

e EK TWV LOTEPWY, U

[opECAUE VA

OULVOEOOUUE TIC OJAOEC TWV ACBEVWV e
TN 0OBOPOTNTA TWV TIEPIOTATIKWY (triage)

e ETIKOIVWVIA TWV AEITOLPYIKWY

MAQAUETPWY OTOUC IATPOULC.

e XPNOA cLUTIEQACHATA (TT.X. OIKOVOUIKN
KOION KAl VUXTEPLIVOL ETIUOKETITEC)



AvaAvon INoArtikwyv
[ EYyOVOTWV PE
Etopucn Aladlkaolwv



How events are registered?

Reports claim Trump urged Comey to end Michael
Flynn investigation

A congressional committee has requested all FBI notes of meetings between Trump and Comey

NEWS
P
J ) |
¥
\\
)

\

U.S. President Donald Trump, center, shakes hands with James Comey, director of the Federal Bureau of
Investigation (FBI). Picture by: Pool/ABACA/ABACA/PA Images

7:35 17 May 2017
] a} Stephen McNeice
07:35 Wednesday 17 May 2017
-

Donald Trump is facing fresh controversy after US media reported that . . 4 . . .
he urged the then FBI director James Comey to end an investigation

into former national security adviser Michael Flynn.

The story was first reported in the New York Times, in a story detailing an apparent memo written by Mr Comey
after a meeting in the Oval Office in February.

The story was later reported by other US media outlets, including CNN.
According to the reports, Mr Trump told Mr Comey: "l hope you can let this go."

Michael Flynn resigned from his position in February, amid claims he misled the administration about his
contacts with Russia.

The FBI, meanwhile, has been carrying out an investigation into alleged links between the Trump campaign
and Russia.

SQLDATE

SOURCE
ACTOR CODE

TARGET
ACTOR CODE

EVENT CODE

20170510

USAGOV

RUS

064 (Share
Intelligence or
information)

-2.118




Event Coding Frameworks

 WEIS
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Fvent Databases

* Data sets based on news reports from a variety of
international news sources coded using a coding

framework

* The Global Database of Events, Language, and
Tone (GDELT) available on Google Cloud Platform




Research Aim

* Can we discover regularities in event
occurrences?

e ...by adopting a process perspective?



Introduction to process
mining

Traces

fefc]o
nooone




A Case Study

«SEE YOU..!
WMEXT TIKE..




Ordinary) Event Analytics
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Daily Tone

(Ordinary) Event Analytics
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Ordinary) Event Analytics
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|ssues of ordinary event
analytics

* Events are considered fragmentary, "'rambling”
elements of the story (in aggregation techniques)

* Focus on the pure sequentiality of events’
occurrences (in flow diagrams)

e ..butreal-world news events often do not follow a
inear movement that is implied by a sequence



Transformation proposals

SOURCE TARGET

ACTOR ACTOR

20170510 USA RUS 040

CASE ID TIMESTAMP




Transformation proposals

SOURCE TARGET

ACTOR ACTOR

20170510

{USA ~RUS

CASE'ID TIMESTAMP




198 21 119

Consult [NS] _— /31 129
2,367

29 Criticize or denounce Make an appeal or request [NS]
389 2,136
y
Engage in material cooperation [NS] 14
390
20 144 Use conventional military force [NS] Make statement [NS]
557 1,839
Express intent to cooperate [NS] 14
930
25 19
A
20 Reject [NS] Disapprove [NS]
915 555
14 / 26 17
Yield [NS] 22 Make a visit 139
462 2,029
50 41 142
Host a visit Make optimistic comment
1,823 637
19 7
y
Make pessimistic comment Express intent to meet or negotiate Provide economic aid 75
765 1,475 679
29
Engage in diplomatic cooperation [NS] Engage in negotiation
646 1,650

81



Transformation proposals

SOURCE TARGET

ACTOR ACTOR

20170510

;} USA

CASE ID TIMESTAMP




GRCWTA
11

GRC\GRC

BEL\GBR
13
GRC\CYP
16

28
1 BEL\BEL
28
1 2
GRCW\EUR
94
1 1
GRCW\USA 3
98
4 2
GRCW\DEU
69
GRCW\GBR 2
16
A 4

GRC\FRA
18

GRC\BEL
47

RUS\GRC
35

A

TURWGRC
10

g

380

USAWGRC

AUS\GRC
18

ITAN\GRC
34

ESP\GRC
26

FRA\GRC
118

GBR\GRC
28

BELWUSA
14

EURW\BEL
14

GRC\LUX
1

EURW\GRC
118

BEL\EUR
32

BEL\GRC
62

The “Make P

ublic

Statemen
Process

-



The “Consult”
Process |

39 GRC\FRA
58
BEL\WST 204
40
31
CYP\GRC 244
39
89 GRC\EUR
244
4 GRC\GBR RUS\BEL
58 19
40 DEUWBEL
31
1 EUR\GRC
244
GRC\GRC FRAWGRC 31
89
244

GRCW\MKD
50

GRCW\TUR
65

LUX\GRC
16

50 65 16 2



Contribution

* Enable a process perspective for the (otherwise
disjointed) events

* An additional analytic capability
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[ IAaiolo Epappuoync

* Avaolxta oeodopeva 5 ANpwyv TN OAQVOIOC
(BPIC'15)

¢ 262,628 yeyovOTa TTOU AVTIOTOIXOLV oethat 5,649
AITNOEIC

* Mia mepiodo mepimou mevte etwyv ( TeAn 2009 -
apxec 2015)



[ Twe potdCouvv Ta OEOOUEVQ;

Timestamp Activity

register submission

2771451 10/6/10 Jate request

enter senddate
2771451 10/19/10 procedure
confirmation

_ applicant is
0783345 12/1/10 10:32 applioant s
0783345 12/1/10 10:3g 25K stakeholders

Views



Ol emoOOoEIC OlIADELOLV
QPKETA...

SLA pe
TapATAON




1o10¢ vopocg, AIAPOPETIKEC
ETTIIOOOEIC




[ [Tl TpETTEl va armavTtape
EVYKALOA,;

o Alapuyovta KepoN (TTPooTIA)
e ADEIEC O€ KABEOTWC LTTOXPEWTIKNC XOPNYNOoNC

* |t's the citizen, stupid!



H BAokn 1eEQ

Moabnorn atmmo tig Ostineg aTTonMOELS



@eTIKN ATTOKAION

e [Topwwwn epdpavion oTo TedIo
NG EMOTAPNG TNG OIATPOPNG

e Ol KOIVOTNTEC YVWPICOLV TIC
AVoelC. [leplexouvv TOLC
elONPOVEC yIa TNV ETTIALON TWV
TooOBANUATWV.

* [poTteivel BeATiwoelc peoa amd
TNV AvOAUON GAIVOUEVWY
BETIKWY ATTOKAICEWVY




EpeuvnNTIKEC YTTOBEOEIC

* Exouv ol BETIKA ArmOKAIVOLOEC TTEPITTWOELC
OLAPOPETIKI PO EEEAIENC;

* Mrmopolv autec ol SIaPOPEC OTNV PO va
TTOOTEIVOLV EQYACIEC Ol OTI0IEC, EHOOOV AVATEBOVV
O€ TPITOLC, UTTOPOULV VA BEATIWOOULV TIC ETIOOCEIC;



To avtikeipyevo NS BETIKNC
QATTOKALONC

OeTIKN ocuuTiEpIPOpa 4 OcTIKO amoTEAeoua

AlGpKela dladIkaoiag
- To pikpoOTEPO 10%
(<25 nuegpeq)

2 VUTIEPIPOPA PONC
dlaokaoioc




Exouv ol BETIKA ATTOKAIVOLOEC
MEQITTWOELIC OIAPOPETIKI PON ECEAIENC;

* AvakoAuypn 6LO
LUOVTEAWV OLAOIKACIWY

* POpUOLAA OPOIOTNTAC
LOVTEAWV

e TepAoTIEC OIAPOPEC
(>170 epyaoiec)

OETIKEC

KavoviKeEC



MrmopoUv ol dladpopEC oTNV PON vVa
TTOOTEIVOLV EQYAOIEC TTOPOC AvABeoN O€
TPITOULC;

* YrmoBetoupe SVO XAPAKTNEIOTIKA TTOL TIPETTEL VA
OlABETOLV Ol TTPOC AvABEON EPYATIEC:

e Ol peTtapiBaoelc/ aANAEMOPACEIC PETAED
LTTEQYOAOBWV Kal ONPWV TIPETIEL VA €ival Ol
eAOXIOTEC OLVATEC

* O1TIPOC avAlBeon ePYACIEC TIPETIEL VA
eudaviCovtal cLXVOTEQA OTA TIEPIOTATIKA UE
KAVOVIKN OIQPKELQ, TTAPA OTA BETIKA
QATTOKAIVOVTQ.



MeBoooAoyia

Anpuovpyia evoc OIKTVUOUL (KOPBOL oL EpYyACieC,
BapodoTNUEVEC AKPEC VIA TIC OLVOECEIC )

Alaxwplopoc Tou OIKTLOUL (Spectral Clustering)

[ToooQapuOoyn TOUL PeyEBOLC TWV KOUBWY avOAOYQ UE TIC
OLAPOPEC TWV CLXVOTNTWV

Aldtagn Backbone yia amopdvwon YEIToVIWY €0YACIWV
(spanning subgraph)

[ 1010 TIKNA eKTIUNON
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AclOANOYNON
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Aplotepd: KANAOPA CLUVOAIKNG OIAPKEIAC TWV

ABpolopa OIAPKEIAC TWV TIPOG LTTO AVABEON EPYACIWY TIPOC CUVOAIKN
AvABEON €PYACIWY YIO KAVOVIKEC KAl SIAPKELIA LTTOAOITTWV EQYACIWV
BeTIKA ATTOKAIVOUOEC TTEPIMTTWOELG Aeéia: Katavoun TNG OLVOAKNG OIAPKEIOG TWV

TT0OC avABeon £pyacIwyV
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