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TIOPEIXE YO TN TIEPATWON TNE JITIAWPOTIKAC.

Emtiong 6a n6eAa va euxapIoTAOW TO PETATITUXIOKO @oitntr) ABavdaacio PoudolAn yia TIC ETIOIKOOOUNTIKEC CL{NTACEIC TIOL UE

Bondnoav va avartoéw TV EQapuoyn.
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MepiAnyn

ZKOTIOC TN SITTAWMATIKNC Epyaaiag gival bAOTIOINGN S10BIKTUOKAG EQOPUOYNC cuvaBpolong apbpwv WE TN Xprjon Touv web

framework Ruby on Rails.

Mo ) dnuIoupyia NC EQAPUOYNC MEAETNONKE BIBAIOYPOQIO OXETIKA PE KPITIKI TV PECWV OTO TIAYKOOHUIO I0TO KOl ETTIONC

VPICTAPEVEC EQAPPOYNAC.

2T CUVEXEIO £XOULV KOBOPIOTEI 01 OTTAITATEIC, ETUAEXONKAV AEITOLPYIEC TIPOC LAOTIOINGN, £XEL YiVEl OXESIATUOC TN EPAPHOYNAG

KOl TEAOC N LAOTIOINON.
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KegpdAaio 1

Eicaywyn

1.1 Méoa Evnuépwaong oto Maykoopio loto

1.2 AvacokoTtinan BIBAIOYypa@ioag OXETIKA PE KPITIKN Twv Méowv Evnuépwang oto Maykdouio loto
1.3 Z0ykpion E@apuoywv Baon 3wv KOPIWV PEIOVEKTNUATWY

1.4 Kivntpa AImAwuaTkng Epyaaciag

1.1 Méoa oto Maykoopio lotd

>XEO0OV KAOE e@nUEPIdU Kal TIEPIOJIKO TIAPEXETOI OTOV I0TO. MEPA ATIO TOUC ETIAYYEAUOTIEC ONUOCIOYPAPOULC O KOBEVAC UTTOPEI
AUECA VO TTIAPAEEL UAIKO KOl VO TO UOIPACEL OTOV I0TO PHECW MIOG EQOPHIOYNC KOIVWVIKAG SIKTUWONG 1 EVOC TIPOCWTIIKOV N KAl
GUAAOYIKOU PTIAOYK. TO UAIKO QvaTIOPAYETAl HEGA OTIO SIASIKTLAKES EQAPHOYEC OTIWC PECT KOIVWVIKNC SIKTOWaONC, microblogs,

feed aggregators K.a.

Mw¢ T0 LAIKO KOl CUYKEKPIPEVA, TO KEIPEVO TIAPEXETAI OTIC EPAPHOYEC KOIVWVIKAG SIKTUWONG; H TTANpo@opia OTIC EQAPHOYEC
facebook, twitter, avapetadidctal padi pe Eva PIKPO KEIPEVO TToL Kupaivetal 50-150 XapOKTHPEC TIOU JiVEl PIa ATIAR TIEPIYPAPN
Il OXOAIO TOU GUVOECHOU TIOU TIOPATIEUTIEL, Madi HE AAAEC TIANPOPOPIEC OTIWC TO XPOVO TIOUL £XEI TIPOOTEBEI TNV EQaApPOYN,
KATIOIEC PMETPIKEG TNC EQPAPPOYNG OTIWC G€ TIOOOUC XPrOTEC APETE I OV APETE, TIOCOI KOl TIOIOI XPrOTEC TO avadnuoaisucav.
MEPa aTTO AUTA TIAPEXOVTOI KATIOIEG PETA-TIANPOPOPIEC OTIWC AEEEIC KAEIDIG OANA KATIOIEC POPEC KOl YEWYPAQIKY TOTIO0ETIa

OTIO TNV OTIoIx £XEl AVAdNUOCIEVTEI N TIANPOPOpPIa.

1.2 MPOoBAARMATA TIOU OVTIMETWTTI{OLV OI EQAPHOYECG — MIX ETTICKOTINGT OXETIKNG BIBAIOypa@iag Kol oXOAIx

H eykukAoTtaideia @idocoiag touv Standford ato dpBpo ¢ Social Networking and Ethics ava@epet:

On any given day on Facebook a user may encounter in her NewsFeed a link to an article in a respected political magazine
followed by a video of a cat in a silly costume, followed by a link to a new scientific study, followed by a lengthy status update
someone has posted about their lunch, followed by a photo of a popular political figure overlaid with a clever and subversive
caption. Vacation photos are mixed in with political rants, invitations to cultural events, birthday reminders and data-driven
graphs created to undermine common political, moral or economic beliefs. Thus while a user has a tremendous amount of
liberty to choose which forms of discourse to pay closer attention to, and tools with which to hide or prioritize the posts of
certain members of her network, she cannot easily shield herself from at least a superficial acquaintance with a diversity of

private and public concerns of her fellows.

To @AIVOPEVO LTIEPPOPTWON TIANPOYOPIAC Eival TO PAIVOPEVO OTIOU 0 AVOPWTTOC AAUPBAVEL HEYAAO OYKO TIANPOQPOPING OE PIKPO

XPOVIKO JIOCTNHO PE OTIOTEAECHA VO 0OLVATEI VO ETTEEEPYATTEL IKAVOTIOINTIKA.

AKOUO TTIO TIAVW BiyETAl TO QAIVOPEVO OTIOU BEUATO TIOL OPOPOLV TNV IBIWTIKI o@aipa, Ttapouaoidlovtal pe BEpata TTou

a@opoLV Tn dnudaolia oeaipa.



O Daniel J. Levitin ato BiBAio Tou The Organized Mind ava@épel:

Many of us find we don’t know whom to believe, what is true, what has been modified, and what has been vetted. We don't
have the time or expertise to do research on every little decision. Instead, we rely on trusted authorities, newspapers, radio,
TV, books, sometimes your brother-in-law, the neighbor with the perfect lawn, the cab driver who dropped you at the airport,

your memory of a similar experience. . . . Sometimes these authorities are worthy of our trust, sometimes not.

H eykukAoTttaidela plato Tou standford o€ GANO onueio ava@épet:

A related topic of concern is the potential of the Internet to fragment the public sphere by encouraging the formation of a
plurality of ‘echo chambers’ and filter bubbles’: informational silos for like-minded individuals who deliberately shield
themselves from exposure to alternative views. The worry is that such insularity will promote extremism and the reinforcement
of ill-founded opinions, while also preventing citizens of a democracy from recognizing their shared interests and experiences
(Sunstein 2008)

Shared Information Bias €ival yvwoTtd w¢ n 1001 GLUVOAWY VO OVOAWVOLVY TIEPICCOTEPO XPOVO Kal EVEPYEIA oLINTWVTAC YIa
TIANPO@OPIEC TIOL OAD TO MEAN €ival EEOIKEIWUEVA Kal AlYOTEPO XPOVO Kal EVEPYEIN YIO TIPAYHUOTO TIOU YOVO KATIOIO PEAN €ival

EVIUEPQL.

Framing effect: eival éva tapdadelypa cognitive bias 61tou o1 GvBpwTtol avtidpouv SIAQOPETIKA OE HIa ETUAOYH AVAAOYd WE TO

TPOTIO TIOU TIOPOULCIALETA.

Ev KOTakKAEIdI uTTOPOLE VO ATIOPIOUNCOUVUE T BEPOTA TIOL AVTIPETWTTI(OLY WC £ENC: YTIEPQOPTWAN MAnpogopiag,
Eptiiotoolvn, 181wtk VS Anpooia Z@aipa, social bubbles kal shared information bias, filter bubbles, framing effect.

1.3 Ti KGVOULV 01 EYOPHOYEC VIO VO OVTIMETWTIICOLV TA TTIO TIAVL OEpaTa

To 1995 eixav mtpotabei o News Fitlering Agents ol o1toio 6a BonBolv 1o XPrioTn va TIAEEEL OTIO PO pON EIONCEWV TI Va
olapdoel (Pattie ). 10 ApBpPO ETICNUAIVETE TIWC XPEIALETAI VA AVTIMETWTIIOTOVY dV0 BEpata. Na KaBoploTolv Ol apPOSIOTNTEG
TOL atlévin, dnAadr) To W Ba {NTA TN TIANPOEOpPIa TIoL XPEIAETAL YIa VO OTIOPACIcEl, TIOTE va BonBrael To XproTn, UE TI va
Tov BonBnoel Kal Ttw¢ va To Bonbraoel. To dEVTEPO €ival N EUTIICTOCVUVN, dNACSK TO TIWE PTIOPEI Va gyyunBEi TIwg 0 XpHotn

volwBel dveta va avaBETel pyaaieg oTov atdevn.

Ti KAVOULV OUWC Ol TTIO dNUOYIANC epappoyEC; To facebook XpNOIUOTIOIED IBIOKTNTO OAYOPIOUO YIa VO QIATPAPEL KOl VA TOEIVOLEL
N TIANpo@opia ota news feed tou KABe xpriotn. To reddit aTtd TNV GAAN TIOL AEITOUPYE( PE “DIO@AVEIN” WC TIPOC TO TPOTIO TIOV
T0 KAvEl, divel TNV eukalpia oTa Kavoupyla apbpa va Bpiokovtal PnAd aTnv IEPAPXiIa aAAG av OEV OTIOKTI|OOLV OPKETA upvotes

ME TN TIAPOA0 TOU XPOVOU TIEQPTEI I ONKOCIOTNTO TOUC.

>10 facebook 61w kal oto twitter BAETIOLUE TN TIANPOPOPIA TIOL AVATIAPAYOLY ATOPO TIOL OKOAOLBOUE 1] £XOLME “@iAouc”.
OT1téTaV YTIOPOUE VA TIOVPE TIWE N TIANPOQOPIa QIATPAPETAL ATIO TO KOIVWVIKO KUKAO TIOU ETUIAEYOULE TIPIV PTACEL OE EUAC, KOl
OUTO TOU Oivel TIEPIOCOTEPN EUTTIOTOCLVN. To reddit To KAVEI AUTO PE Eva evdIaEEPOV TPOTIO. Eival xwpIiopévo ag KoIvOTNTEG
(subreddit) 6TT0UL N KABE KOIVOTNTA OPIlEl BIKOUCG TNC KAVOVEC YIa TO TIEPIEXOUEVO TIOL Ba polpddeTal pEow Tou subreddit.

Emtiong mapExel n duvatotnta NG Xprnong YeudwvOpou, XwpPIg va {NTA TIOAAEC TIANPOPOPIEC YIa TN QUOIKI TAUTOTNTA TOL
XProtn. ‘ETol o1 XprjoTeg ETUAEYOULV T KOIVOTNTO TIOL QOIVETOI VO EUTIICTELOVTAL KOAUTEPA, XWPIC OTIAPAITATA TA XOPAKTNPIOTIKA
TWV XPNOTWV TIOL OVIKOUV O€ AUTH VO TOUTI(OVTAL PE TA PUOIKA XOPOAKTNPIOTIKA TNE KOIVWVIKNC OUAdAC TIOU OVAKEL 0 XPROTNG

oTn KoBnuepivr) Tou {wr).



KegpdAaio 2

Kafoplopdg ATtaITHOEWV

2.1 KaBopiopog Asitoupylwy atuTta

2.2 TuttoTtoinan AEITovpyIwV

2.1 KaBoplopOg AEITOLPYIWV ATUTTO

Zuvnbwc diaBadw amd kauid dekapid online epnUEPIOEC Kal TTEPIOJIKA. ETTion¢ apaid Kai TTou UTtaivw g€ UTTAOYK QIAwV TToU
ONUOaIELOLY EVIAPEPOV APBPT yia BEUATA TTOU U EVAIAQPEPOLV. YTIAPXEI TTIEPITITWON OUWC OE KATIOIO UTTAOYK VA avaptnOei
dpBpo o gival daxeto e ) BguatoAoyia. Ootav Ba mPoTIoUoa va TIPOTOETW OAQ QUTA O€ UIA EQAPLIOYT) Kal Va
gu@avidovral ouadorToINuEVa, oUTWE WATE VA GUYKPIVW TNV 010 TTANPOQOPIa arto SIAQQOPETIKEC TINYEC, KAl ETTIANG AV AEVE Alyo
TTOAU TO (010 va LNV oV aTTOCTIA TH TTPOTOXH G JIAPOPETIKA XPOVIKA dlaaTtruata. Ekeivn t atiyun mmou 1o diafdlw uia 5Aemtn
Epevva Ba Ntav oAU Bonéntikn yia va Unv mpocAdfw EVIEAWC aKATEPYATTn TN TTANPOPoPIa. O KOGUOG GUXVA KAVEI GXOAIa OTO
twitter ry ato reddit rtou gaivovtal vdlapepov. Omotav Ba ritav Bonbntiko uadi ue 1o apbpo n papoyr) va mapouaialel KATola

gXO0AIx TTOU £X0OUV TTAPABETEI XPrIaTEC OTA TTIO TTAVG KOIVWVIKA SIKTUA.
2.2 TuttoTtoinon AEITOLPYIWV

To T1TI0 TIAVW UTIOPE VO OTIACEI O€ PIKPOTEPEC AEITOLPYiEC WC €ENG
1. MpoaoBrkn otV e@apuoyr IoTOTOTIWV ATt OTIOL EVNUEPWVOLIAL
2. ETIOKOTINGN TOL VEOU TIEPIEXOPEVOL TIOU £XEI TIPOOTEDEL
3. ZXOAIO ATIO KOIVWVIKA SiKTLO
4. OpadoTIoinan TIEPIEXOUEVOL

210 TTAQio1a TNE TTopovaac SITTAWUATIKAC £X0UV ETUAEXOEI av LAoTIOINBOLV o1 Acitovpyieg 1,4,2



KegpdAaio 3

MeBodoAoyia Avarttuéng AoyiGHIKOO

4.1 ETudoyry MovtéAou

4.2 Emidoyn) MeBodoloyiag

4.3 EmuAdoynry Framework yia avartuén e@apuoyng
4.4 MepIBAANOV avATITLENC

4.1 ETtuAoyny Movtélou
O1 1o TTavw amaItioEIg Jag 0dnyolv aTnV eTIIAOY Tou EvEAIKToU Movtélou.
>€ avtiBeon pe TIC TTapadoaIaKd JOVTEAD avaTITuEng oTo EVENIKTO MOVTEAD Oev XpelaleTal va 0pIoTOUV OAEG Ol ATTAITCEIC ATIO
NV apxn ¢ avATITLENC.
Z0u@wva he Tov Dave Thomas, €vag aro Toug ouvTaKTeg Tou Agile Manifest n evEAIKTN peBodoloyia artoteAeital amo 4
BruoTa.

» Agc mou Bpiokeaai

* Kadve &va Briua tpo¢ 10 aTOX0 aoU

» [lpoadpuoae ) Katavonar) aou Baan auTwv TToU EUABEC

«  EmnavéAafe.
Otav €pxeaal QVTIETWTTOC LIE OUO I} TIEPITOOTEPEG EVAAAAKTIKEC AUTEIC TTOU AiVOUV TO idI0 ATTOTEAETUA, TTAPE TO UOVOTTATI TTOU
Ba kavel ato PEAAOV KATIOIa EVOEXOUEVN aAAQyr) TTIO EUKOAN.
‘ET01 OTT0IEGONTIOTE €10NYNOEIC VIO AEITOUPYIEC TIOU ZUYKEKPIPEVEC, METPNOIPES, EQIKTEC, ZXETIKEC KOl XPOVOTIPOYPAUUOTIOIHEC

Kol dUvaTal Vo KAVOUV KOAUTEPN TNV EQAPPOYN Eival EUTIPOCOEKTEC G€ OTIOIOONTIOTE PACN TNC OVATITUENC.

4.2 ETuloyn) Me@odoAoyiag

H Behaviour Driven Development (BDD) €ival pia e€gAtyuévn popen tou Test Driven Development. H BDD opiel tw¢ 1a tests
OTIOIOOONTIOTE YOVASAC AOYIGHIKOU Xpelddetal va opidovTal Ye BAaan ) “avopdevOEVNC CUUTIEPIPOPA” TNC HOVADAC, KAl KOT
ETIEKTOON TI B TTAPEXOLV OTO TEAIKO XPHOTN. H avapevopeVn CUPTIEPIPOPA TN TIEPITITWAON TWV ATIAITACGEWV TIOL opidovTal

aTtd IO ETUXEIPNON XPEIAZETal VA TIPOGdId0UV KATIOIO ETIIXEIPNMATIKN O&ia.

4.3 ETuloyn Framework yio avAaTttuén e@appoyng

Mo v avamtuén g epappoyng £xel eTuAexOei 1o Ruby on Rails framework. To framework avdmtuéng d1adIKTuaKwv
€@apuoywv Ruby on Rails taipiadel opkeTd pe NV avATITLEN EQPAPUOYWVY UE TN CUYKEKPIYEVN AVATITUEN AOYICUIKOU a@OU divel
€uaan otn eIhocogia “Convention over configuration” kai “Don't Repeat Yourself”.

H 1Ttpw1n avagEpeTal aTo OTI PEIWVEL TIC ATIOPACEIC TTIOL dVvatal va AABEl 0 TIPOYPOUMATIOTAG KAVOVTAC KATTIOIEC CLUUPBACEIC.
‘Eva tapadelypa gival 0t Qv 0 TIPOyPOUUATIOTAG dNUIOVPYRCEL €va Ttivaka otn Bacon yia “Order”, To avTioToIX0 JOVIEAO GTNV
epapuoyn Ba €xel To 6voua order, o avtiotoixog orders_controller, kai €dv o controller £xel new kai edit, Td1e avtiotoixa Ba
LTIAPXOLV €va new_view Kal edit_view.

H de0TEPN QIAOCOPIO EXEL TNV EVVOIO TOL VA ETIAVOXPNCIUOTIOIEITAI 600 TTIO TIOAD YiVETal KWOAIKOCG KATI TTOU UTIOPEL VO PEITEL TO
O@AAUOTO KOI VO KAVEL TNV aVATITUEN TTI0 EVKOAN.

TéANog 1o framework ¢ Ruby on Rails €xel pia peydAn Kovotntag TIPOYPAPHOTIOTWY PE OPKETEC DIOBETIUEC EAEVBEPEC

BiBAI0ONKeC TTOL OVOAoVTal gems.



4.4 NePIBAAAOV aVATITUENG

H epapuoyn €xel avattituxOei o€ TIPOCWTIIKO AATITOTT hE Xprion editor emacs Kal TEPUOTIKOU. ZTOV emacs €X0UV XPNolJoTion0ei
TO rinari-mode Ttov LTTOOTNPICEL TNV AVATITLEN EQPAPUOYWV rails PE CLUVTOPEVOEIC VIO UETOKIVNOT) METOEL OPXEIWV TOL KWAIKA.
Ma dlotrpnon eKOO0EWY TOL KWAIKA €XEl XPNOIUOTIOINOEL N LTINPETia TTou TTaPEXEL TO gitlab https://gitlab.com/savinos/kafenes.

APKETEC TIANPOPOPIEC £XOUV OVAKTNBE aTto TIg oeAideg http://guides.rubyonrails.org/, http://ruby-doc.org/,
https://rubygems.org/, http://stackoverflow.com/.



https://gitlab.com/savinos/kafenes
http://stackoverflow.com/
https://rubygems.org/
http://ruby-doc.org/
http://guides.rubyonrails.org/
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ZXEdI0OUOG EQapHoynig

5.1 Zxedlaopog Egapuoync
5.2 Aertoupyia OpadoTttoinong Apbpwv
5.3 ZuAAoyn Mepiexopevou Ao tov |oTo



5.1 Zxed100O¢ E@apuoyng

o ot

Feed Vi
ee iew &“13

Task Fetch
Articles

Cluster View Cluster Controller

Task Group
Articles

Cluster Model

Drawing 1: Task Fetch Articles: MéBodog yia auAAoyn) mepiexopévon amo tov 1010 Sedopévay TwV feed mov vmdpyovy atn faon.Articles: KAdon
vrtevBuvn yia mv amoBnkevon kat avaktmon Kavaiiwv npog ko and m faonTask Group Articles: MéBodog yia opadonoinan twv dpbpwv 1 pépog
apBpwv mov vrtdpyovv ot fdon



5.2 Asrtovpyia Opadoroinong Apdpwv

Ma v opadortoinon (clustering) twv dpBpwv Aaupdavovtal wg dedouéva IOVO To KEIPEVO Tou apBpou. O AAyopIBuog
AEIToupya we €ENC.
AegdopEvou evog ouvolou attd N clusters (Eva GpBpo Bewpeital apxika w¢ singleton cluster)
1. Bpeg Vv opolotnta PETOED OAWVY TWV OTOIXEIWY TOL TUVOAOL
2. Zuyxwveuoe 1o (evyog Twv clusters 10 0TT0i0 £XEI TN HEYAADTEPN dLVOTH OUOIOTNTA KAl IGXVOULV Ol TIO KATW
OLVONKEC
a) H opoiotnta tou( gival peyaAlTePN aTIO TO ABPOICHA TNC HECNC TIMNG KOl TUTIKNC OTIOKAICT] TN¢ OMOIOTNTAC OAWVY
TwV clusters Tou apxIKoL GUVOAOU
b) H uikpdtepn opoldotnta {ebyoug dpBpwv PETAlL Twv clusters gival yeyaAlTEPN ATIO TO ABPOIoHA TNE PEONG TIUACG
KOl TNC MIOTC TUTTIKNAC OTIOKAIONG TNE OPOIOTNTOC TOL ApPXIKOU GUVOAOU.

3. Av d¢ev Bpelg T€tolo (eVyoC TEPPATIOE

Xpovikr TtoAuTIAokoTNTa: O(N3) epocov yia 10 TIOAD N @opEc eAéyxel N*N oTo TTivoKa.

XwpIKA TtoAuTIAOKOTNTA: N*K + N?, 6110V K TO H€CO URKOC VoG ApOpou.

Ma v opoldTNTa TV ApBpwv N Kai clusters:
AvaTtoplotdral 0 KaBe cluster w¢ didvuopa PEGA OTO XWPO OTIOU KABE didaTaan gival KABE Hovadikog 6p0og 0TO GUVOAO
TV apBpwv. H Baputnta tou kK&Be dpou opiletal artd To tf-idf (term frequence — inverse document frequency). H

opoldTNTa pETa&L dLo APBpPwWV gival To cosine similarity PETAED TwWV POVadIaiwV dIOVLUCHATWY TOUC OTO XWPO.

Ta 1110 TTdve dlaviopoTa £Xouv XpnaoldoTtoindei yia e&aywyn onuuaacioAoyiog amo tov cluster, TTou €ival Ta peyaAltepa Bapn

otov cluster.

Z0yKplon apBpwv - Mapddelyua

ApOpol ApOpo2 ApOpo3
KUTTPIOKO OIKOVOpia KUTTPIOKO, OIKOVOia

Table 1:
ovopa tf-idf kuTtprako tf-idf oilkovopia
apbpol 0 1
apBpo2 1 0

ap6po3 1 1
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Figure 1: INapadeiypa TF-IDF

* TF: H ouxvotnta epeaviong piag AéEng o€ €va keipevo. (BiBAio Data Mining pg 8)
TFij = fij / man(fkj)

O apIBPOC TV POPWV TIOL eP@AVIETaL N AEEN 1A TOV OPIBUO TWV POPWV TIOL EPPAVIZETAL 1] TTIIO CLUXVI AEEN OTO
Keipevo (e€aipolpeveg ol Stop Words)

IDF = log(N/nj)
O AoydpiBuog Tou GUVOAIKOU apIBoL APBPwWV W TIPOC TOV APIBUO TwV APOBPWV TIOL EUPAVIZETAI N CUYKEKPIPEVN
AEEN

To TF-IDF Asitoupyei xovopIka w¢ €ENG.

e Av pia AEEn gpgavidetal o€ TepiTiov 1/3 Twv ApBpwv TOTE N cuxvotnTa TN Ae€NC oto apBpo TF 1oo0Tal pe T0 TF-IDF

e Av pio AN ep@avidetal og AlyotePO aTto 10 1/3 Twv dpBpwv 10Te 10 TF-IDF gival peyoAdTEPO ATIO TN CUXVOTNTA TNG
AEENC o1o Apbpo

* 000 pia AéEn epgaviletal o TIEPICTOTEPA aTIO T0 1/3 TV dpBpwv T0TE T0 TF-IDF pelwvetal o oxéon Ye 10 TF.

o AV pIa AEEN gp@avileTal o€ aXedOV OAa Ta ApBpa 10TE T0 TF-IDF TANO1Gde1 10 0
5.3 ZuAAdoyn Mepiexopevou Ao tov loto
Mo TN GLAAOYH GPBpPwV e@OooV BPeBoLV OAa Ta KavoLpyla APBPa aTIO TOUG ICTOTOTIOVE N EQPAPMOYT) apXilel va kateBadlel Kal
va aTtoBnKevEl Ao 1a apbpa ta €€R¢ oToIXEId
. Keipevo

. Hpepopnvia Anpoacisuoncg

1
2
3. MAwooa Kelpévou
4. TitAog

5

. URL

ATIO TO TTIO TIAVW CTOIXEIO TO KEIPYEVO KAl N YAWOOO €ival Ta aTIopaitnTa yio TNV Asitovpyio opadortoinong. H Asitoupyia



opod0oTIoINONC ETIIAEYEL VO OPOBOTIOINCEI APOBPA TIOL £XOULV KOIVI) YAWOTO.

Mo 1o TaXVLTEPO KATERBAOTHA TV APBPWV XPNOILOTIOI0LVTAL VAUATA.



Ke@dAaio 6

YAottoinon

6.1 ApXITEKTOVIKI) Framework

6.2 EtuiAoyn TexvoAoyiag Baong

6.4 TexvoAoyiec yia testing

6.3 EtTiAoyn texvoAoyiag yia palepa TIEPIEXOPEVOL OTIO TOV I0TO

6.4 YAomoinon Kavahiwv(Feeds)
6.5 YAottoinon Article Model

6.6 YAottoinon Mdadepa dedopEvwy aTto Tov 10T

6.7 YAomoinon Clustering ApBpwv

6.8 YAottoinon View Clustering ApBpwv

6.1 ApxiteKtovikr) Framework

Ruby on Rails

‘Web Applications
Browser or
client
————————

HTTP, RSS, ATOM
or SOAP

Requests

XHTML, CSS. JS &
mages
XML

XML response
Dispatcher

Loads

Responds  Displays

Renders

Delegates

Action Redirects

WebServices
Delivers

Action
Mailer

MySQL,
PostgreSQL o
Oracle

CRUDs
Respo

Handles some
validations

Active
nds Record

i ]
Queries ! Dataor

: Errors

Active Record: KAdaon 1tou tapeExel T duvatotnta tapouaiaonc 0edopévwy attod TN PACNC wC OVTIKEINEVO HEGW TWV

OTIOIO O TIPOYPAMPMOTIOTAC UTTOPEL VO Ta ETTEEEPYALETaN PE Xprion HEBOdwV. Apopd To Model Layer.

Action Controller: KAdon vrtebBuvn yia tn diaxeipion artnudtwy http tapéxovtag KATAAANAN arntavinor. Fivetai n

(POPTWAN Kal N eTeEEPyaaia JOVIEAWV, TIPIV VA dNUIOVPYNBEI TO TEAIKO TTEPIEXOUEVO TIOL Ba oTOAEl oTov client. Ta

eloepxopeva aituata eme€epyddovtal amod 1o Action Dispatch kail otéAvouv 1o avtioTtolxo aitnua oto controller. O Action

Dispatch kai o Action Controller padi dnuioupyolv éva Action Pack.

Action View: To eTtittedo tou View dlopop@wvetal artd templates 1tou gival uTte0BLVA YIO VO TIAPEXOLV TO KOTOAANAN

QVATIOPACTOCH TWV TIOPWV TNE EQPAPHOYNC. ZTa template pmtopei va ypdwel kaveig ruby Kwdika.

5.1 ETudoyn TexvoAoyiag Baong Asdopévwv

[0 TN CLYKEKPIUEVN EQapUOYN €XEL ETUAEYEL N postgresql.

H postgresql sivai ACID(Atomicity, Consistency, Isolation, Durability) compliance kai To TIA€OVEKTNUA TN €ival 0TI LTTOCTNPICE

TOLTOXPOVIO PE TN XPHOT TOL TIPWTOKOAAOL Multiversion Concurrency Control, MVCC 1o 0Tt0i0 PEIVEL TOV apIBUO TwWV

KAEIOWPATWY OTa TIESIO TIAPEXOVTAC £TO1 ATIOB0AN OE TIEPITITWAT) TIOU TIOAAEG SIEPYOTIEC ETIIXEIPOUV VO EKTEAECOUV



GLVOAAQYEC UE TN Baon.

To Multiversion Concurrency Control €ival TipwTOKOANO TOUTOXPOoviag OTIoL KABe eTtepwtnon otn Bacon dlapadel Eva
OTIYMIOTUTIO TV 0€d0UEVWV (EKd0aN TNE BAcNC) OTIWC NTaV Aiyo XpOVOo TIpIV. Tevika To didBacpa eV UTTAOKAPEL TO ypaWIuo,
KOl TO YPAWIPO dev UTTAOKAPEL TO dlaBaaopa.

5.2 ETuAoyn TEXVOAOYiag yio GUAAOYI TIEPIEXOHMEVOUL OTTO TOV I0TO

a0 TN GLAAOYT) TIEPIEXOMEVOUL OTIO TOV I0TO €xEl ETUIAEYEI RSS kal Atom. To RSS kal Atom gival TTpwTtuTia I0TOU.

Ta TIPOTUTIO ATIO TO OTTOIO TIEPIEXOUEVO PoIpAleTal oTov 10TO €ival To RSS 1.0, RSS 2.0 kait atom. To RSS 1.0 (RDF site
summary) €ixe oplotei 1o 2000 amto opdda epyaacia TTou nyeito o Rael Dornfest pe 1o évopa RSS-DEV Working Group Kai 10
RSS 2.0 (Really Simple Syndication)avrjkel oto Harvard. To Atom arté tnv GAAn €ival TtpOTLUTIO TOL Opyaviouou Internet
Engineering Task Force. OAa cup@wvouy pe 1o Ttpotutto XML 1.0. Emtiong 0Aa amtaitov tov opiopo Ttediov “URL” kau “Title”.

5.3 YAormoinon KavoAiwv(Feeds)

Ma v vAoTttoinon twv KavoAiwy (Feeds) €xouv KOTaypO@Ei Ol ATIITHOEIC TOU XPNOTN Yia T SIETIAEN YE XPron EPYAAEioL

cucumber.

To epyaAeio cucumber €xel QTIOXTED yIO VO YEQUPWOEL TO XACHO ETIIKOIVWVIOC HETAEL TIPOYPOUUATIOTWY KOl ATOPWY TIOU OEV
€XOLV YVWOEIG TIPOypaupaTiopoU. Xpnaoiyortolei ) businnes model language gherkin kol cuvBw¢ XpnolJoTIoIETal YIa va
TEOTAPEL TN JIETTIOQN HE TO XPNOTN. To KOPIO TIAEOVEKTNUA €ival OTI N XPHon Tou epyoAigiov cucumber divel TNV ukalpia o€
ATOMO TIOL €XOULV IBEEC YIA AEITOVPYIEC TNC EQPAPHOYACE VO UTTOPOUV va YPA@OULV OTIELBEINC Ta testing.

O1 controller kal To model eAEyxETal PE TN XPHOT TOU EPYOAEIOL rspec.

To povtélo Tou feed TtapExel pEBOSO TIOL ETIIOTPEPEL OAQ Ta KavoLpyla url attd dAa ta KavAAIa TTOU LTIAPXOLV KATOXWPNHEVA
oTNV EQOPUOYH.

5.5 YAomoinon ZuAAoyn Mepiexopévou arto tov I0To
H epapuoyn yia va cuAAOYN TIEPIEXOPEVOL OTIO TOV I0TO avaTtpEXEL Ta url TTou TtapExovTal pEow RSS/Atom kal Ta KatePAdel.
o TN CLYKEKPIUEVN LAOTIOINGN XpnaolyoTtonenkav 2 BiBAIoBkec. H feedjira yia diaxeipion tou RSS/Atom Kkai n pismo yia

KOTEROOUO TOL ApPBpOvU.

Me 10 KatéBaopa Tou ApBPOoU EAEYXETAI KOl aTIOBNKEVLETAI 0T BAoN N YAWCoo Tov ApBpou n oTtoia eAéyxetal Ye TN BIBAIOOAKN

(gem) whatlanguage

Mo ™ Xprion vnuatwv xpnoiporoinénkav n BipAo6nkeg sidekiq kai redis.

5.6 YAottoinon Opadottoinong ApOpwv

Mo v opodoTttoinan apBpwv To KeiEVO QIATPAPETOL PE XPrion Twv gem fast-stemmer yia “stemming” Twv AéEewv. ETtiong

agaipoLvTal T stopwords.

H dnuioupyia touv povtéAou yivetal pe n xprion g BipAodnkng tf-idf-similarity kai tng BIBAIOONAKNC narray.
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http://www.cisco.com/c/en/us/solutions/collateral/service-provider/ip-ngn-ip-next-generation-network/white_paper_c11-

481360.pdf
http://www.sentia.com.au/blog/8-benefits-of-using-ruby-on-rails-for-web-development

http://web.resource.org/rss/1.0/spec
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Mapaptnua A

Kwdikag yia Ouadortoinon ApBpwv

desc "Opadomnoinon ApBpwv"
task divide_and_conquer: :environment do
from_days_before = 3
to_days_before = 0
language = "english"
# [Mépvel OAa ta apBpa
@corpus =[]
Article.where(:language => language).where(published_at: (Time.now.midnight - from_days_before.day)..(Time.now.midnight -
to_days_before.day)).each_with_index { |article, index]
document = MyFilter.filter(article.body)
@corpus << TfldfSimilarity::Document.new(document, :urls => [article.url], :ids => [index])

}

# Anpioupyei 1o povtéAdo kot similarity matrix
model = TfIdfSimilarity:: TfldfModel.new(@corpus, :library => :narray)
matrix = model.similarity_matrix

@working_matrix = MyNarray.new_narray(matrix)

# vmoAoyiouog péoou Ko stddev
mean = MyNarray.mean(matrix)
stddev = MyNarray.stddev(matrix)
threshold = mean + stddev
reduced_threshold = mean + (stddev/2.0)
# dnuiovpyia clusters
loop do
candidate_to_merge = MyNarray.sorted_indexes_larger_than(@working_matrix,threshold)
break if candidate_to_merge.length ==
merged_flag = 0
puts @working_matrix.shape[0]
candidate_to_merge.each { |m|
furthest = MyNarray.furthest_similarity(matrix, @corpus[m[0]].ids, @corpus[m[1]].ids)
if furthest >= reduced_threshold
model.merge_and_update(m[0], m[1])
merged_flag = 1
break
end
}
break if merged_flag ==
@working_matrix = model.similarity_matrix
end

# amoBnkevon povréAdou kat clusters ot Bdon
@save_model = Model.create(:model_json => model.to_json)
model.documents.each_with_index { |d,i]
Cluster.create(:model_id => @save_model.id, :articles_urls => d.urls.to_json, :keywords => model.keywords(i),
:number_of_documents => d.urls.length)
puts "Cluster #{i} #{model.keywords(i)}"

A\l

puts d.urls
}

end

end



K®AIKOC yio GUAAOYN TIEPIEXOPEVOL

namespace :articles do
desc "Katépfaoe 0Aax Ta Kovoupyla apBpa amd To KavaAix
task fetch: :environment do
# OPTIMIZE minimize http request response
urls =[]
Feed.all.each { |f|
urls.concat(f.get_new_articles)

}

n

urls.uniq!

urls.shuffle.each { |u]
DownloadArticle.perform_async(u)

}

end

Kwdikoc worker via thread

class DownloadArticle
include Sidekiq::Worker

sidekiq_options :retry => 0
def perform(url)
@article = Article.new(:url => url)
if @article.valid?
@article.save
end
end

end



Napaptnua B

AmtoteAéouato aTtO OTTO EKTEAEGN OHOdOTIOINGNC APOPWV

Cluster 0O ['student”, "bone", "potter",

skelegro”, "harri", "gill"]
https://www.theguardian.com/books/2016/may/27/scientists-test-reality-of-harry-potter-magic-university-leicester-gillyweed-
skele-gro

Cluster 1 ["'speci”, "plant”, "fossil", "cretac", "

kpg", "extinct"]
https://www.theguardian.com/science/2016/may/25/dinosaur-extinction-only-half-the-story-of-killer-asteroids-impact-plant-fossil
Cluster 2 ["huchard”, "mammal”, "queue”, "individu", "reproduct”, "meerkat"]

https://www.theguardian.com/science/animal-magic/2016/may/25/size-matters-meerkats-keep-tabs-on-rivals-growth-and-eat-
to-compete
Cluster 3 ["zhang", "contact", "toxic", "skin", "paraquat", "poison"]

https://www.theguardian.com/science/blog/2016/may/27/knickers-in-a-twist-the-case-of-the-poisoned-pants-paraquat

Cluster 4 ['fund", "govern", "consum”, "pension”, "uk", "invest"]

https://www.theguardian.com/business/2016/may/27/house-prices-force-1m-young-people-live-with-parents
https://www.theguardian.com/business/2016/may/26/uk-gdp-growth-george-osborne-beware-balance-of-payments
https://www.theguardian.com/business/2016/may/27/austerity-policies-do-more-harm-than-good-imf-study-concludes
https://www.theguardian.com/business/2016/may/27/axa-sells-uk-businesses-sunlife-to-phoenix
https://www.theguardian.com/business/2016/may/26/tata-steel-pension-chief-backs-controversial-cuts
https://lwww.theguardian.com/business/2016/may/29/tata-steel-must-commit-for-the-long-haul-says-stephen-kinnock
https://www.theguardian.com/business/2016/may/29/cancer-scientists-pensions-invested-in-tobacco-bat
https://www.theguardian.com/business/2016/may/28/memorial-day-sales-online-shopping-summer-us-economy
https://www.theguardian.com/science/2016/may/28/eu-ministers-2020-target-free-access-scientific-papers

Cluster 5 ["vicent", "storytel", "connect”, "magnifica”, "freewrit”, "walter"]

https://www.theguardian.com/technology/2016/may/27/freewrite-hipster-typewriter-technology
https://www.theguardian.com/tv-and-radio/2016/may/27/porn-stars-of-the-junta-magnifica-70-south-americas-breaking-bad-tv-
walter-presents

Cluster 6 ['spacecraft”, "amino", "acid", "glycin", "planet”, "comet"]

https://www.theguardian.com/science/2016/may/27/comet-67p-atmospehere-contains-chemicals-of-life-rosetta-mission-glycine
https://www.theguardian.com/technology/2016/may/28/no-mans-sky-delayed-august-sony-playstation

Cluster 7 ["'yravedra", "site", "altamira”, "draw cave']

, "garat",
https://www.theguardian.com/science/2016/may/27/spanish-archaeologists-discover-cave-art-axturra-paleolithic
Cluster 8 ["coppa”, "contract”, "amazon”, "servic", "compani"”, "appl"]

https://www.theguardian.com/business/2016/may/27/competition-watchdog-uk-cloud-storage
https://www.theguardian.com/technology/2016/may/26/amazon-echo-virtual-assistant-child-privacy-law
https://www.theguardian.com/technology/2016/may/05/us-tech-firms-visas-hillary-clinton-donald-trump-immigration
https://www.theguardian.com/technology/2016/may/27/apple-time-warner-iphone-tv
https://www.theguardian.com/business/2016/may/27/verizon-strike-ends-tentative-deal-union

Cluster 9 ['gene", "inner", "order", "p", "pamp"”, "aggi"]

https://www.theguardian.com/technology/2016/may/27/worlds-first-robot-gallery-guide-lead-by-a-high-tech-furby-its-hard-to-
know-what-to-look-at

https://www.theguardian.com/books/2016/may/27/writers-face-rejection-hanif-kureishi
https://www.theguardian.com/books/2016/may/25/the-voices-within-the-history-and-science-of-how-we-talk-to-ourselves--
charles-fernyhough-review
https://www.theguardian.com/books/2016/may/25/the-gene-an-intimate-history-siddhartha-mukherjee-review
https://www.theguardian.com/books/2016/may/26/moonstone-by-sjon-review
https://www.theguardian.com/books/2016/may/24/kid-gloves-voyage-round-my-father-adam-mars-jones-review
https://www.theguardian.com/books/2016/may/27/this-must-be-the-place-by-maggie-ofarrell-review
https://www.theguardian.com/music/2016/may/27/ring-the-changes-my-asuterity-wagner-with-opera-north

, "payment”,

Cluster 10 ["committe”, "acquisit

chappel”, "bh", "retail"]
https://www.theguardian.com/business/2016/may/26/portuguese-backed-consortium-close-to-deal-for-bhs
https://www.theguardian.com/business/2016/may/29/bhs-property-investors-profited-backing-dominic-chappell
https://www.theguardian.com/business/2016/may/27/5m-windfall-cited-bhs-buyer-bolster-credentials-disputed-dominic-
chappell

https://www.theguardian.com/business/2016/may/26/mps-mike-ashley-not-visit-sports-direct-head-office
https://www.theguardian.com/business/2016/may/27/competition-regulator-could-investigate-sainsburys-home-retail-takeover
https://www.theguardian.com/sport/2016/may/26/olympics-tokyo-2020-papa-massata-diack

Cluster 11 ['thei", "charact”, "ar", "superhero”, "marvel”, "peopl"]



https://www.theguardian.com/technology/2016/may/27/overwatch-review-blizzard
https://www.theguardian.com/books/2016/may/27/comic-book-superheroes-the-gods-of-modern-mythology
https://www.theguardian.com/culture/2016/may/26/marvel-editor-in-chief-axel-alonso-civil-war-x-men
https://www.theguardian.com/film/2016/may/27/gay-captain-america-female-bond-steve-rogers-marvel-civil-war-diversity
https://www.theguardian.com/tv-and-radio/2016/may/27/orange-is-the-new-blacks-jenji-kohan-women-tend-to-be-forgotten-
when-they-get-locked-up

https://www.theguardian.com/film/2016/may/27/holy-hell-documentary-truth-about-cults
https://www.theguardian.com/film/2016/may/27/holy-hell-review-buddhafield-cult
https://www.theguardian.com/film/2016/may/27/paul-verhoeven-elle-isabelle-huppert-rape-comedy
https://www.theguardian.com/film/2016/may/20/noam-chomsky-on-donald-trump-almost-a-death-knell-for-the-human-species
https://www.theguardian.com/culture/2016/may/27/hay-festival-shakespeare-experts-clash-over-whether-to-cut-or-not-to-cut
https://www.theguardian.com/books/booksblog/2016/may/28/women-modern-books-gone-girl-girls-on-fire
https://www.theguardian.com/tv-and-radio/2016/may/29/roots-remake-american-slavery-miniseries
https://www.theguardian.com/film/2016/may/27/paul-schrader-willem-dafoe-dog-eat-dog

Cluster 12 ["backdoor”, "lazaru", "attack", "malwar", "eurostar"”, "hack"]

https://www.theguardian.com/business/2016/may/26/eurostar-launches-fare-snap-ticket
https://www.theguardian.com/technology/2016/may/27/swift-network-bank-theft-sony-pictures-hack-lazarus-symantec
Cluster 13 ['game", "wa", "plai”, "hi", "england”, "player"]

https://www.theguardian.com/business/2016/may/26/the-british-pop-talent-crash-where-have-all-the-new-acts-gone
https://www.theguardian.com/technology/2016/may/27/tesla-model-s-electric-car-driving-holiday
https://www.theguardian.com/books/2016/may/28/can-literary-festivals-pay-their-way
https://www.theguardian.com/football/2016/may/26/marcus-rashford-england-chance-euro-2016-australia
https://www.theguardian.com/football/2016/may/26/roy-hodgson-rashford-sturridge-england-australia
https://www.theguardian.com/football/2016/may/28/marcus-rashford-debut-impresses-england-team-mates
https://www.theguardian.com/football/2016/may/27/england-roy-hodgson-marcus-rashford-australia
https://www.theguardian.com/football/2016/may/28/england-roy-hodgson-euro-2016-daniel-sturridge
https://www.theguardian.com/football/2016/may/27/england-australia-international-friendly-match-report
https://www.theguardian.com/sport/2016/may/27/england-teimana-harrison-test-wales-twickenham-jack-clifford-james-haskell-
rugby-union

https://www.theguardian.com/sport/2016/may/29/england-wales-international-match-report
https://www.theguardian.com/sport/2016/may/27/wales-england-warren-gatland-rugby-union
https://www.theguardian.com/sport/2016/may/28/saracens-exeter-premiership-play-off-final-match-report
https://lwww.theguardian.com/sport/2016/may/28/saracens-mark-mccall-alex-goode-england-exeter-rob-baxter
https://www.theguardian.com/football/blog/2016/may/27/mls-weekend-preview-soccer-news
https://www.theguardian.com/football/blog/2016/may/27/copa-america-usa-argentina-1995
https://www.theguardian.com/football/blog/2016/may/29/copa-america-usa-warm-up-christian-pulisic-soccer
https://lwww.theguardian.com/sport/2016/may/27/exeter-chiefs-rob-baxter-premiership-final-saracens-twickenham-rugby-union
https://www.theguardian.com/football/2016/may/28/seamus-coleman-republic-of-ireland-euro-2016
https://www.theguardian.com/sport/2016/may/27/pro-12-final-connacht-rugby-leinster
https://www.theguardian.com/football/2016/may/29/barnsley-millwall-league-one-play-off-final-match-report
https://www.theguardian.com/football/2016/may/28/champions-league-kosovo-uefa
https://www.theguardian.com/football/2016/may/29/afc-wimbledon-league-two-playoff-plymouth
https://www.theguardian.com/film/2016/may/26/stephan-james-jesse-james-race-interview
https://www.theguardian.com/football/2016/may/27/sheffield-wednesday-hull-play-off-final-premier-league
https://www.theguardian.com/football/2016/may/26/northern-ireland-roy-carroll-steven-davis
https://www.theguardian.com/film/2016/may/22/me-before-you-film-love-disability-thea-sharrock-sam-claflin

Cluster 14 ["brew", "ahopalyps”, "sadler”, "wadworth", "beer", "breweri"]

https://www.theguardian.com/business/2016/may/27/aldi-hails-ales-range-uk-craft-beers-supermarket

Cluster 15 ["florenc", "inflat", "grandpa”, "fed", "yellen", "rate"]

https://www.theguardian.com/business/2016/may/27/interest-rate-hike-janet-yellen-federal-reserve-memorial-day
https://www.theguardian.com/books/2016/may/29/the-mandibles-a-family-2029-2047-by-lionel-shriver
Cluster 16 ["'merlin", "group”, "financ”, "nichol", "ftse", "wolselei"]

https://www.theguardian.com/business/marketforceslive/2016/may/27/wolseley-slips-after-u-turn-on-finance-director
https://www.theguardian.com/business/2016/may/29/inmarsat-faces-relegation-from-ftse-100

Cluster 17 ["economi”, "athen”, "tourism", "gillingham", "eu", "greec"]

https://www.theguardian.com/business/live/2016/may/27/markets-us-growth-figures-janet-yellen-putin-greece-live
https://www.theguardian.com/business/2016/may/28/greece-tourism-boom-athens-jobs-growth
https://www.theguardian.com/books/2016/may/26/the-eu-an-obituary-john-r-gillingham-review
https://www.theguardian.com/books/2016/may/29/roberto-saviano-london-is-heart-of-global-financial-corruption
Cluster 18 ["lartigu”, "exhibit", "imag", "paint", "art", "photograph"]

https://www.theguardian.com/artanddesign/2016/may/25/david-king-obituary
https://www.theguardian.com/artanddesign/2016/may/27/snap-judgment-how-photographer-jacques-henri-lartigue-captured-



the-moment
https://www.theguardian.com/artanddesign/2016/may/28/francis-bacon-spanish-police-make-arrests-over-stolen-works-madrid
https://www.theguardian.com/artanddesign/2016/may/27/butterflies-bacchanalia-and-francis-bacon-the-week-in-art
https://www.theguardian.com/artanddesign/2016/may/27/five-of-the-best-exhibitions

Cluster 19 ["famili”, "thei", "timber", "wood", "beckett", "tree"]

https://www.theguardian.com/artanddesign/2016/may/26/warship-nhs-namur-exhibition-chatham
https://www.theguardian.com/books/2016/may/25/the-wood-for-the-trees-by-richard-fortey-review
https://www.theguardian.com/books/2016/may/27/a-country-road-a-tree-by-jo-baker-review
https://www.theguardian.com/books/2016/may/25/larose-by-louise-erdrich-review
https://www.theguardian.com/stage/2016/may/26/minefield-falklands-theatre-veterans-battle
https://www.theguardian.com/books/2016/may/27/peter-pan-jm-barrie-house

Cluster 20 ["biographi”, "kick", "shriver", "marina”, "lewycka", "lubetkin"]

https://www.theguardian.com/books/2016/may/27/critical-eye-books-review-roundup
Cluster 21 ["voic", "cultur”, "orwel", "gaiman”, "hurlei”, "geek"]

https://www.theguardian.com/books/2016/may/27/neil-gaiman-kameron-hurley-geek-culture
https://www.theguardian.com/books/2016/may/26/most-orwellian-winner-yet-the-invention-of-russia-takes-orwell-prize
https://www.theguardian.com/culture/2016/may/29/women-and-melbourne-writers-dominate-miles-franklin-2016-shortlist
Cluster 22 ["order", "p", "pamp", "giovanni", "devi", "yoga"]

https://www.theguardian.com/books/2016/may/27/goddess-pose-michelle-goldberg-review-yoga-popular
https://www.theguardian.com/books/2016/may/27/gut-by-guilia-endere-review-celebration-of-our-most-under-rated-organ
https://www.theguardian.com/books/2016/may/26/the-morning-they-came-for-us-janine-di-giovanni-syria

Cluster 23 ['gear”, "stunt”, "fun”, "laugh”, "void", "funni”]

https://www.theguardian.com/books/booksblog/2016/may/28/why-this-years-wodehouse-prize-winners-are-on-the-money-
judges-view

https://www.theguardian.com/tv-and-radio/2016/may/29/new-top-gear-review-matt-leblanc-chris-evans-bbc

Cluster 24 ["adoo", "compos”, "music", "poem", "poet", "ginsberg"]

https://www.theguardian.com/books/2016/may/27/allen-ginsberg-boxset-music-bob-dylan
https://lwww.theguardian.com/music/2016/may/13/english-composers-minor-poems-major-works-elgar-vaughan-williams
https://www.theguardian.com/music/2016/may/27/and-on-the-mimu-gloves-the-ingenious-devices-helping-disabled-musicians-
to-play-again

Cluster 25 ["workshop", "rave", "preacher”, "doc", "rattigan", "fest"]

https://www.theguardian.com/culture/2016/may/27/the-10-best-things-to-do-this-week
Cluster 26 ["presidenti”, "disnei", "disneyland”, "arum", "berni", "sander"]

https://www.theguardian.com/film/2016/may/26/bernie-sanders-disney-california-attack-wages-mickey-mouse
https://www.theguardian.com/sport/2016/may/27/bob-arum-says-he-wants-to-promote-donald-trump-v-bernie-sanders-debate

https://www.theguardian.com/film/2016/may/27/george-clooney-five-best-moments
Cluster 28 ['ring", "bell", "song", "skrillex", "tucker", "bieber"]

https://www.theguardian.com/music/2016/may/27/new-band-of-the-week-bad-wave-no-105
https://www.theguardian.com/music/2016/may/30/skrillex-justin-bieber-sorry-sample-plagiarism-allegations-we-didnt-steal-this
Cluster 29 ["guitar”, "band”, "music", "radiohead", "song", "album"]

https://www.theguardian.com/music/2016/may/27/what-does-it-mean-to-be-a-music-critic-in-the-age-of-the-stealth-release
https://www.theguardian.com/music/2016/may/24/dierks-bentley-interview-black-country-music
https://www.theguardian.com/music/2016/may/26/adam-and-the-ants-heroic-sexy-warrior-bravado-kings-wild-frontier
https://www.theguardian.com/music/2016/may/28/radiohead-review-textured-set-which-flits-between-medicinal-bliss-and-
fractious-fury

https://www.theguardian.com/music/2016/may/27/radiohead-review-roundhouse-london-thom-yorke
https://www.theguardian.com/music/2016/may/29/radiohead-live-review-roundhouse-london-finale-thom-yorke
https://www.theguardian.com/music/2016/may/26/ponds-nicholas-allbrook-on-australias-national-anthem-its-ignorant-and-
isolationist

https://www.theguardian.com/music/2016/may/29/rhys-chatham-pythagorean-dream-influences

Cluster 30 ["adapt”, "tom", "mend", "hiddleston", "bbc", "hai"]

https://www.theguardian.com/film/2016/may/27/andrew-davies-my-les-miserables-will-be-nothing-like-shoddy-farrago-musical
https://www.theguardian.com/film/2016/may/29/next-james-bond-will-not-who-expect-sam-mendes-tom-hiddleston
Cluster 31 ["empathet"”, "overt", "dog", "anderson", "linklat", "min"]

https://www.theguardian.com/film/2016/may/27/five-of-the-best-films
Cluster 32 ["firth", "vinterberg", "lyachin”, "schoenaert", "submarin®, "kursk"]



https://www.theguardian.com/film/2016/may/27/colin-firth-to-star-in-russian-submarine-disaster-film-kursk

Cluster 33 ["boat”, "rr", "nomin", "bryan", "ferri", "playlist"]

https://www.theguardian.com/music/2016/may/26/readers-recommend-playlist-songs-about-ships-and-boats
Cluster 34 ["rapper”, "green”, "interview", "rodriguez”, "nardwuar", "venu"]

https://lwww.theguardian.com/music/2016/may/26/ti-new-york-show-shooting-irving-plaza
https://www.theguardian.com/music/2016/may/27/nardwuar-drake-blur-courtney-love-nirvana
Cluster 35 ["forsteroft”, "brisban”, "gobetween”, "pop", "gig", "odd"]

https://www.theguardian.com/music/2016/may/27/five-best-gigs-this-week
Cluster 36 ["jekyl", "hyde", "suppos"”, "shop", "blood", "dark"]

https://www.theguardian.com/music/2016/may/27/ray-blk-stormzy-1975-coral-goat-dylan-evans
https://www.theguardian.com/stage/2016/may/27/jekyll-and-hyde-review-drew-mconie-company-old-vic-london

Cluster 37 ['dad", "ever", "sketch", "eat", "iv", "funniest”]

https://www.theguardian.com/stage/2016/may/27/kieran-hodgson-funniest-thing-rowan-atkinson-anchorman
Cluster 38 ["berlin", "theatric", "brecht”, "peachum”, "weill", "macheath"]

https://www.theguardian.com/stage/2016/may/27/the-threepenny-opera-review-olivier-london-rory-kinnear-rufus-norris

Cluster 39 ["gustav”, "sofia", "shelbi", "versail", "episod”, "tommi"]

https://www.theguardian.com/tv-and-radio/2016/may/27/blues-eyes-finale-recap-goodbye-gustav-the-meek-terrorist
https://www.theguardian.com/tv-and-radio/2016/may/26/peaky-blinders-recap-series-three-episode-four-sickeningly-good
https://www.theguardian.com/tv-and-radio/2016/may/27/antonia-fraser-versailles-bbc-sex-scandal-true

Cluster 40 ["poemanyon”, "soul", "aunti”, "spacek", "fatima”, "track"]

https://www.theguardian.com/music/2016/may/27/steve-spacek-favourite-tracks

Cluster 41 ['simon”, "product”, "le", "african”, "rice", "munro"]

https://www.theguardian.com/stage/2016/may/27/five-of-the-best-plays
Cluster 42 ["bateman”, "music”, "toni", "theatr", "psycho”, "broadwai"]

https://www.theguardian.com/stage/2016/may/27/leona-lewis-to-replace-nicole-scherzinger-in-cats-broadway
https://www.theguardian.com/stage/2016/may/27/american-psycho-broadway-show-cut-competitive-theater-landscape
Cluster 43 ["final", "lisbon", "real", "madrid”, "simeon", "atltico"]

https://www.theguardian.com/tv-and-radio/2016/may/28/saturdays-best-tv-the-disappearance-the-musketeers-uefa-
champions-league
https://www.theguardian.com/football/2016/may/27/atletico-madrid-real-madrid-champions-league-fernando-torres
https://www.theguardian.com/football/2016/may/29/atletico-madrid-diego-simeone-considers-future-champions-league
https://www.theguardian.com/football/blog/2016/may/28/real-madrid-atletico-european-cup
https://www.theguardian.com/football/2016/may/28/real-madrid-atletico-madrid-champions-league-final-match-report
https://www.theguardian.com/football/live/2016/may/28/real-madrid-v-atletico-madrid-champions-league-final-live-san-siro
https://www.theguardian.com/football/2016/may/28/yannick-carrasco-kiss-alicia-keys-champions-league-final

Cluster 44 ["techniqu”, "duncan”, "pioneer", "titanium", "granddaught”, "ga"]

https://www.theguardian.com/stage/2016/may/27/the-forbidden-zone-review-katie-mitchell
https://www.theguardian.com/science/2016/may/29/john-norton-obituary
Cluster 45 ["'mario”, "gtze", "premier”, "leagu", "season", "club"]

https://www.theguardian.com/football/2016/may/26/bayern-munich-mario-gotze-bench-liverpool
https://www.theguardian.com/football/2016/may/27/football-transfer-rumours-manchester-united-to-sign-54m-saul-niguez
https://www.theguardian.com/football/2016/may/27/derby-county-appoint-nigel-pearson-manager
https://www.theguardian.com/football/2016/may/27/reading-sack-brian-mcdermott-manager-again
https://www.theguardian.com/football/2016/may/28/tottenham-champions-league-fixtures-wembley-stadium
https://www.theguardian.com/football/2016/may/27/crystal-palace-steven-caulker-gpr-england-defender

Cluster 46 ['franc”, "lawyer", "benzema”, "arfa", "deschamp", "cantona”]

https://www.theguardian.com/football/2016/may/27/dider-deschamps-legal-action-eric-cantona-race-claims

Cluster 47 ["ball", "cross", "ireland”, "hull", "goal”, "minut"]

https://www.theguardian.com/football/2016/may/27/republic-ireland-holland-international-friendly-match-report
https://www.theguardian.com/football/2016/may/28/hull-city-sheffield-wednesday-championship-play-off-final-match-report
https://www.theguardian.com/football/2016/may/29/italy-scotland-international-friendly-match-report
https://lwww.theguardian.com/football/2016/may/28/michael-oneill-will-grigg-northern-ireland-euro-2016
https://www.theguardian.com/sport/2016/may/28/connacht-leinster-pro12-final
https://www.theguardian.com/sport/2016/may/27/warrington-leeds-super-league-match-report



https://www.theguardian.com/sport/2016/may/28/hull-fc-saint-helens-super-league-match-report
Cluster 48 ["thunder”, "curri", "raptor”, "oklahoma", "warrior", "nba"]

https://lwww.theguardian.com/sport/2016/may/26/golden-state-warriors-strike-back-with-crucial-game-5-win-over-oklahoma-city
https://www.theguardian.com/sport/2016/may/28/golden-state-warriors-oklahoma-city-thunder-game-7-nba
https://www.theguardian.com/sport/2016/may/27/cleveland-cavaliers-toronto-raptors-eastern-conference-finals
https://www.theguardian.com/sport/2016/may/29/bryce-dejean-jones-shot-dead-wrong-apartment

Cluster 49 ["'mirra”, "bee", "golf", "jairam”, "willett", "nihar"]

https://lwww.theguardian.com/sport/2016/may/27/danny-willet-masters-champion-bmw-pga-championship
https://www.theguardian.com/sport/2016/may/29/chris-wood-danny-willett-pga-championship-wentworth
https://www.theguardian.com/sport/2016/may/27/bmx-racers-cte-head-trauma-dave-mirra
https://www.theguardian.com/sport/2016/may/26/national-spelling-bee-tie-jairam-hathwar-nihar-janga

Cluster 50 ['gold", "medal”, "jump", "johnsonthompson”, "olymp", "rio"]

https://www.theguardian.com/sport/2016/may/26/victoria-pendleton-olympics-shane-sutton
https://www.theguardian.com/sport/2016/may/27/katarina-johnson-thompson-world-championships-olympics-rio
https://www.theguardian.com/sport/2016/may/28/katarina-johnson-thompson-olympics-gotzis
https://www.theguardian.com/sport/2016/may/29/katarina-johnson-thompson-olympics-qualification
https://www.theguardian.com/sport/2016/may/29/ashley-bryant-olympic-hopes-doubt-pole-vault
https://www.theguardian.com/sport/2016/may/28/rebecca-adlington-gb-swimmers-zika-virus-rio-2016-olympics
https://www.theguardian.com/sport/2016/may/29/nile-wilson-gold-medal-horizontal-bar-european-gymnastics-championships
https://www.theguardian.com/sport/2016/may/28/agenda-greg-rutherford-rio-2016-tony-bellew-boxing-goodison

Cluster 51 ['g4", "c5", "rb1", "b7", "carlsen”, "karjakin"]

https://lwww.theguardian.com/sport/2016/may/27/sergey-karjakin-shamkir-magnus-carlsen-world-chess-championship
Cluster 52 ["derbi", "furlong”, "ride", "race", "stake", "moor"]

https://www.theguardian.com/sport/2016/may/27/talking-horses-saturdays-best-bets-latest-racing-news
https://www.theguardian.com/sport/blog/2016/may/27/live-racing-friday-27-may-2016
https://www.theguardian.com/sport/2016/may/27/ryan-moore-undecided-derby-ride-epsom
https://www.theguardian.com/sport/2016/may/28/derby-2016-deauville-stamina-epsom-ryan-moore-aidan-obrien-horse-racing
https://www.theguardian.com/sport/2016/may/26/time-test-fights-off-western-nymn-brigadier-gerard-stakes
https://www.theguardian.com/sport/live/2016/may/28/saracens-v-exeter-premiership-final-live

Cluster 53 ['tyro”, "shedload", "keegan", "guardian”, "yorkshir", "batsman"]

https://www.theguardian.com/sport/live/2016/may/28/england-sri-lanka-second-test-day-two-live
Cluster 54 ["'moeen", "cricket", "bat", "lanka", "test", "sri"]

https://www.theguardian.com/sport/2016/may/27/chris-woakes-england-sri-lanka
https://www.theguardian.com/sport/2016/may/27/england-sri-lanka-second-test-day-one-report
https://www.theguardian.com/sport/2016/may/28/moeen-ali-chris-woakes-england-sri-lanka-second-test
https://www.theguardian.com/sport/2016/may/29/england-sri-lanka-second-test-day-three-match-report
https://www.theguardian.com/sport/2016/may/29/chris-woakes-england-sri-lanka-second-test-emirates-riverside
https://www.theguardian.com/sport/2016/may/28/moeen-ali-england-sri-lanka-ragana-herath
https://lwww.theguardian.com/sport/2016/may/27/alex-hales-red-ball-cricketer-england
https://www.theguardian.com/sport/2016/may/27/sri-lanka-england-second-test-angelo-mathews
https://www.theguardian.com/sport/2016/may/28/saqglain-mushtag-contract-england-spin-bowling-consultant-pakistan-second-
test

Cluster 55 ["'merced", "monaco”, "driver"”, "rosberg”, "race", "hamilton"]

https://www.theguardian.com/sport/2016/may/27/lewis-hamilton-mercedes-monaco-grand-prix-fl1
https://www.theguardian.com/sport/2016/may/28/monaco-f1-qualifying-daniel-ricciardo-rosberg-hamilton-pole
https://www.theguardian.com/sport/2016/may/29/lewis-hamilton-formula-one-victory-monaco-grand-prix
https://www.theguardian.com/sport/2016/may/29/lewis-hamilton-nico-rosberg-monaco-grand-prix
https://www.theguardian.com/sport/2016/may/26/jules-bianchi-legal-action-fia-marussia
https://www.theguardian.com/sport/blog/2016/may/28/indianapolis-500-recovered-civil-war-100-years

Cluster 56 ['sakho”, "substanc”, "fa", "ban", "uefa”, "suspens"]

https://www.theguardian.com/football/2016/may/27/conifa-world-cup-unrecognised-states-kicks-off-abkhazia
https://www.theguardian.com/football/2016/may/28/alan-judge-brentford-warned-fa-anti-doping-breach
https://www.theguardian.com/football/2016/may/28/mamadou-sakho-no-further-doping-ban
https://www.theguardian.com/sport/2016/may/29/tennis-drugs-itf-president-david-haggerty-match-fixing
Cluster 57 ["burn”, "hearn”, "olymp", "bout", "box", "titl"]

https://www.theguardian.com/sport/2016/may/27/eddie-hearn-glasgow-ricky-burns-michele-di-rocco
https://www.theguardian.com/sport/2016/may/28/ricky-burns-michele-di-rocco-super-lightweight-world-champion
https://lwww.theguardian.com/sport/2016/may/27/nicola-adams-wins-world-boxing-title-full-gold-medal-set
https://www.theguardian.com/sport/2016/may/27/claressa-shields-boxing-world-title-nouchka-fontijn-rio-olympics

Cluster 58 ["chelsea", "england”, "nakamura”, "baker", "notsuda”, "japan”]



https://www.theguardian.com/football/2016/may/27/england-final-toulon-victory-japan

Cluster 59 ["'seed", "round”, "match", "nadal”, "djokov", "murrai”]

https://www.theguardian.com/sport/2016/may/27/rafael-nadal-pulls-out-french-open-wrist-injury
https://lwww.theguardian.com/sport/2016/may/28/stan-wawrinka-french-open-young-guard-paris
https://www.theguardian.com/sport/2016/may/29/novak-djokovic-french-open-rafael-nadal-andy-murray
https://www.theguardian.com/sport/2016/may/28/novak-djokovic-aljaz-bedene-french-open
https://www.theguardian.com/sport/2016/may/27/andy-murray-beats-ivo-karlovic-french-open
https://www.theguardian.com/sport/2016/may/29/andy-murray-french-open-john-isner-stan-wawrinka-milos-raonic
https://www.theguardian.com/sport/2016/may/28/serena-williams-kristina-mladenovic-french-open
https://www.theguardian.com/sport/blog/2016/may/29/shelby-rogers-french-open-2016-us-tennis
https://www.theguardian.com/sport/2016/may/27/bernard-tomic-knocked-out-of-french-open-in-four-sets-by-borna-coric
Cluster 60 ['sawyer"”, "moeen", "wicket", "drink", "pradeep”, "bairstow"]

https://www.theguardian.com/sport/live/2016/may/27/england-v-sri-lanka-second-test-day-one-live

Cluster 61 ['nee", "pete”, "interior", "ralli", "rosemari”, "nicki"]

https://www.theguardian.com/sport/2016/may/26/rosemary-seers-obituary
https://www.theguardian.com/books/2016/may/29/nicky-daw-obituary

Cluster 62 ["children”, "dvd", "spencer”, "danc", "fisk", "ballroom"]

https://www.theguardian.com/books/2016/may/18/nicholas-fisk-obituary
https://www.theguardian.com/technology/2016/may/29/alan-bell-obituary
https://www.theguardian.com/stage/2016/may/29/peggy-spencer-obituary
Cluster 63 ["artifici", "saracen”, "hamstr", "manu", "tuilagi", "cockeril"]

https://www.theguardian.com/sport/2016/may/24/manu-tuilagi-ruled-out-england-australia-tour

Cluster 64 ["prei”, "dragonscal”, "jakob", "hill", "fireman", "harper"]

https://www.theguardian.com/books/2016/may/26/the-fireman-by-joe-hill-review
Cluster 65 ["strait", "aborigin", "australia", "ngarrindjeri", "weav", "koolmatri"]

https://www.theguardian.com/artanddesign/2016/may/27/indigenous-weaver-yvonne-koolmatrie-wins-50000-red-ochre-art-
prize
Cluster 66 ["audiencia”, "santa”, "copa”, "hondura”, "messi", "argentina"]

https://www.theguardian.com/football/2016/may/28/lionel-messi-argentina-injury-scare-copa-america

Cluster 67 ['race", "broeckx", "motorbik", "crash”, "rider", "nibali"]

https://www.theguardian.com/sport/2016/may/28/stig-broeckx-hospital-cycling-crash-motorbike
https://lwww.theguardian.com/sport/2016/may/28/vincenzo-nibali-giro-ditalia-stage-20

Cluster 68 ["viru", "diseas", "mosquito"”, "cancel”, "farrar”, "zika"]

https://www.theguardian.com/sport/2016/may/28/rio-olympics-zika-virus-expert-no-postpone
Cluster 69 ["trillo", "magic", "anckorn”, "jone", "trick", "magician”]

https://www.theguardian.com/tv-and-radio/2016/may/28/magician-richard-jones-wins-britains-got-talent
https://www.theguardian.com/tv-and-radio/2016/may/29/richard-jones-new-britains-got-talent-champion-old-tricks
Cluster 70 ['farm", "staff", "glastonburi”, "vote", "referendum”, "eavi"]

https://www.theguardian.com/music/2016/may/28/glastonbury-michael-eavis-eu-referendum-vote
https://www.theguardian.com/football/2016/may/29/be-flexible-over-euro-2016-acas-advises-companies
Cluster 71 ["canterburi”, "nsw", "raider"”, "dugan”, "josh", "morri"]

https://www.theguardian.com/sport/2016/may/29/raiders-stage-nrl-comeback-to-topple-under-strength-bulldogs
https://www.theguardian.com/sport/2016/may/29/josh-morris-to-replace-josh-dugan-for-nsw-in-state-of-origin-opener
Cluster 72 ["opera”, "mascagni", "leoncavallo”, "moshinski", "wno", "pagliacci”]

https://lwww.theguardian.com/music/2016/may/29/cavalleria-rusticana-pagliacci-review-welsh-national-opera

Cluster 73 ['gestur”, "trouser”, "giddi", "choreograph", "lover", "phrase"]

https://www.theguardian.com/stage/2016/may/29/night-watch-review-royal-exchange-manchester-sarah-waters
https://www.theguardian.com/stage/2016/may/29/royal-ballet-mixed-bill-review-wayne-mcgregor
https://www.theguardian.com/stage/2016/may/29/romeo-and-juliet-garrick-branagh-review-lily-james-james-madden
Cluster 74 ['memento”, "motherhood", "buf", "matur", "kidstick", "orton"]

https://www.theguardian.com/music/2016/may/29/beth-orton-review-attenborough-centre-brighton

Cluster 75 ["encrypt", "nmc", "whetter", "machin”, "teleprint”, "lorenz"]



https://www.theguardian.com/technology/2016/may/29/nazi-coding-machine-lorenz-teleprinter-ebay
Cluster 76 ["'mascot”, "supposedli”, "aisl", "dirti", "bull", "durham"]

https://www.theguardian.com/tv-and-radio/2016/may/29/sundays-best-tv-top-gear-wallander-naked-and-afraid
https://www.theguardian.com/books/2016/may/29/a-postcard-from-durham-keeping-it-dirty-in-north-carolina
Cluster 77 ["sufi", "mustt”, "malala”, "rahman"”, "taliban”, "laal"]

https://www.theguardian.com/music/2016/may/29/laal-asian-dub-foundation-review

Cluster 78 ['sport", "abc", "basketbal”, "fund”, "women", "shorten"]

https://www.theguardian.com/sport/2016/may/30/back-to-the-cave-bill-shorten-calls-out-senator-leyonhjelm-on-gender-equality
Cluster 79 ["yuvraj", "gayl", "warner", "kohli", "hyderabad", "bangalor"]

https://www.theguardian.com/sport/2016/may/29/royal-challengers-bangalore-sunrisers-hyderabad-ipl-final-match-report
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