MoAudiaoTaTeg AopEG dESOUEVWV

Projects: MeAétn-YAomoinon kat Meipauatikn AétoAdynon lloAvSidoTtatwv
Aouwv Asdouévwv ue Epapuoyéc touvg

YneuOuvoil KabnynTtég: nupog ZiouTtac (Kadnyntrg TMHYN), Kwv/vog TaixAag
(AvanAnpwtng Kaényntng TMHYM).

ZTOXO0G: ZTOXOC TOoU project €ival n uAonoinon noAudidoTaTwVv JOPWV OEJOUEVWV OE
MepiBadAAov MpoypauuaTiogoU TNG APEOCKEIAC 0aG, PE MPOTIMNON TIC YAWOOeC scala n
python kai n neipapaTikn a&loAdynor| Toug pe data sets ouvBeTika (artificial synthetic-
data sets) N akopa kal npaypaTika (rea-data sets) oTic Baoikeg npa&eic: Build, Insert,
Delete, Update, Searching (Exact Match Queries, Range Queries), Similarity Queries,

kNN Queries, Interval Queries, Stabbing Queries, Top-k Queries.

PROJECT-1 (100%):

Range and Similarity Queries og ZUvoAa Keigévmwyv: YAonoinon multi-dimensional
Index doung (k-d trees, quad trees, Range Trees kal R-trees) nou Ba deikTodoTEl €va
oUVOAO ano Keiyeva nou 6a npokUWouv anod €nNIOTAHOVEG EMICTANNG UMOAOYIOTWV
https://en.wikipedia.org/wiki/List_of computer_scientists kalr 6a e€ival Tn¢ HopPNG:
(Surname:String, #Awards:Integer, Education:text-vector, # DBLP_Record).
Mo ouykekpigéva, 1o index 0a dnuioupynBei wg npog Ta Tpia (3) nedia
(surname, #awards, #DBLP_Record) npokelgevou va €vTonioesl TOUG ENIOTHHOVEG
NMou TO OVOMA TOUG avnkel aA@apnTika o€ €va €Upog TINWYV, 0 apiBuoc BpaBeiwv nou
€XOUV anoondacel va egivalr peyaAuTtepog ano eva user_defined_threshold kal o
apiBuog dnuooleloEwyY va €ival eniong o€ €va €upog TINWV. ZTn OUVEXEIQ, OTO GUVOAO
TWV KEINEVWV Nou Ba npokuwel and To napanavw noAudidoraTto index, 6a ekTeAouvTal
EPWTNAMATA OMPOIOTNTAC WG NPOG To TpiTo nedio (education) nou neplypa@el Tnv
eknaideuon nou £xel AaBel kabe €vac and auToUg TOUC €NIOTNHOVEC Pe Baon Tn HEBodO
LSH. T.X. OKEQTEITE €PWTAMATA TNG HOPPNG: <«BPEITE TOUG EMIOTAMOVEG TNG
gnioTnungG unolAoyiotwv ano tn BA Wikipedia nou 1o ypauua TouG va avnkei
oro Jdiaornua [A, G], va é&€xouv anoonaocsr >4 PBpaPBeia, o apibUog
dnuooisuoewyv oro DBLP Record va avikel oro eupog [100, 200] kai va Exouv
noocooTo opoIoTNTAaG eknaidsuong >50%». Na ouykpiBoUv nelpapaTika ol 4
pMEBodoI: k-d + LSH, Quad+LSH, Range+LSH, R-trees + LSH.

PROJECT-2 (100%):

(A) [30%] MNa kabe enioTuova, Baloupe oTo «naixvidi» kal éva €€rpa nedio, Tn Aiota
XPOVIK®WV OlaoTnUaTwyv () TUNMATWV) OTa Onoid O OUYKEKPIMEVOG EMICTANOVAG EXEI
onuooievoelic  oto DBLP_Record. Ta napdadsiyya o David J. Brown
(https://dblp.org/pid/12/1509.html) €&xel dnuooleUoel OTa NAPAKATW  XPOVIKA
dlaotApaTta (time intervals or time segments): [1996, 1998], [2000, 2000], [2003,
2005], [2008, 2010], [2022, 2022]. AnoBnkeloTe Ta napandavw intervals (N
segments) o€ éva INTERVAL TREE kai oe éva SEGMENT TREE, npokeipgévou va
anavTtnoeTe interval kal stabbing Queries TNG HOPPNC: «BpEITE TOUG EMICTAPOVEG MoU
onuooisucav OuvexOheva OTO Xpoviko diaotnua [2008, 2012]», «Bpeite TOUG
ENIOTHAMOVEC Nou onuoagisuagav Tn XpovoAoyia 2010».

(B) [15%] Gewpeiote To ocUvoAo Twv 3-dimensional points P1={(surname, #Awards,
#DBLP_Record)}. YnoAoyioTe To kupTO Toug nepiAnua (Convex Hull).


https://en.wikipedia.org/wiki/List_of_computer_scientists
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(N [15%] O©Ocwpeiote TO 0OUVOAO Twv 2-dimensional points P2={(#Awards,
#DBLP_Record)}. YnoAoyiote Tov SKYLINE OPERATOR 0 onoiog €ival unoguvoAo Tou
Convex Hull npoBAApaToc kai xpnoipgonolgital otn YAwooa SQL wg €&ENG:

SELECT ... FROM ... WHERE ...

GROUP BY ... HAVING ...

SKYLINE OF [DISTINCT] dl1 [MIN | MAX | DIFF],
., dm [MIN | MAX | DIFF]

ORDER BY ...

To epwtnua emAéyel 0Aa Ta K-OidoTata onueia Twv oToiwv ol diactdoelg di, ... dyn (M<=K)
eAayloToTroloUvTal, PJEYIOTOTTOIOUVTAI ) TTAIPVOUV [ia SIAQOPETIKA TIMN. TNV TTEPITITWON HOG EXOUUE 2
dlaotdoelg, d1= #Awards kai d2=#DBLP_Records. Mag evdia@épel va uttoAoyiooupe Ta 4 uTTooUVOAQ
TTOU OUVBETOUV TO KUPTO TOUG TTEPIBANUA KAl auTd givai:

1o subset: MIN d1, MIN d2

20 subset: MIN d1, MAX d2

30 subset: MAX d1, MIN d2

40 subset: MAX d1, MAX d2

MNa mopddeiypa oto oxnua 1 (a) dl=distance (m), d2= price ($) kai n ypapun ¢ b d k cupBoAicer 1o 1°
subset Tou CH(P). (B) AvtioToixo mrapddeiyua yia 3 dlacTdoelg, OTTou 0w €xoupe 8 TTepITTwoelS (N
subsets) amd MIN, MIN, MIN péxpr MAX, MAX, MAX. E&dw 10 CH(P) cival n em@aveia o@aipag Kal Ta
avTioToixa 8 subsets eival o1 8 utro-@Aoloi TTou ouvBETouv TNV TPICBIAOTATN KUPTA EMMIQAVEIA TNG

oQaipag.
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Distance {mi)
(a) 2-D skyline of hotels of (X = min, (b) 3-D skyline of stocks with at-
Y = min) tributes (X = min, Y = min, Z = max)

=xfAma 1. (a) 2D Skyline-Operator (MIN Distance, MIN Price) (B) 3D Skyline Operator
(MIN X, MIN Y, MAX Z)

(A) [10%] O1 neploocOTEPEG MNXAVEG avalnTnong uAornoloUv TOV  YEVIKEUMEVO
“skyline_layers” operator o onoiog oTn yYAwooa TnG unoAoyioTnG NOAUNAOKOTNTAG €ival
YVWOoTOG JE TOo ovoua LAYERS OF MAXIMA kal avanapiotatal and Ta napakatw oxnua:
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ZxAMa 2: Skyline Layers o€ 2 d1a0TAoEIg

>To napdadelypya Tou oxnuatog 2, unoloyilw 1o 1° gninedo L1=skyline (P) (min, min)
Kalr otn ouvexela To 2° L2=skyline (P-L1) (min, min) , To 3° L3=skyline (P-L1-L2)
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(min,min) K.0.K.

YnoAoyioTe Ta top-k skyline layers, onou k=user defined threshold, yia To guvoAo P2
Tou (M) epwTANATOC.

(E) [30%] Tla peyaAuTepn anodoon, o skyline operator pnopei va unoAoyioTei
kavovtag xpnon Tou maxima of a point set npoBAAWATOG TNG UMNOAOYIOTIKAG
YEWHETPIAC kKABwC kal anodoTikwv mnoAudidoTatwyv Oopwv dedopévwy, Kupiwg k-d
trees, R-trees n priority search trees av piAaue yia 2 d1aoTdoslC. A€iTE TO NAPAKATW

oxnua:
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SXNAKa 3: The five red points are the maxima of the set of all the red and yellow points. The shaded regions
show the points dominated by at least one of the five maxima.

Znueiwon: Maxima Set Problem, has been studied as a variant of the convex hull. In computational
geometry, a point p in a finite set of points S is said to be maximal or non-dominated if there is no other
point  in S whose coordinates are all greater than or equal to the corresponding coordinates of p.

270 oynua 3, Epovue v mepintwon oo MAX X, MAX'Y Skyline Operator. Zexivaue eite omo to
pato decia. onueio tov Skyline set, oniaon to red point ue v maximum X coordinate # 7o
mpato opiotepa onueio tov Skyline set, onladn o red point ue vy maximum Y coordinate.
YroOétovue ot 1oyver 1o mpwro oevipio. Ta onueio. tov ovvolov mov yivovrar dominated oo
avto to red point, onladn ta onueia pe pikpotepo X kor Y coordinate, eivar avtd mwov avijkovv
otnv 3-sided meproyn mov eivar okiaOUEVN KOl EYEL TAV®D JLAYDVIO KOPLPY TO GUYKEKPLUEVO Fed
point. Me ty ypnon amodotikic molvdidotatns doung, kdvew prune (7 xor batch deletion) za
onueia owta oo to vwoloirwo dataset. Zvveyilw eravolnmrika ue to onueio wov Exel wy uéyiotn X
OUVIETOYUEVY] OTO EVOTOUEIVAY GOVOLO UEYPL VO, OKODUTHOW TO ONuELD ue Ty ueyioty Y
OVVTETOYUEVN (1 UEXPL Va adeLaoel ) doun). Etol, ato 1€l.0¢ mpokdrtel To ovvolo Ty red points.
Yroloyiote to skyline operator yia To ocuvoAho P2 Tou (I') €pwTAUATOG, KAvOVTAG XPnon
Tou MAXIMA SET npoBAnRuaTog kabwg kar anodoTikng noAudiaoTatng doung dedOUEVWY
TNG apeokelag oac. Eneidn sipaoTte o€ 2 d1a0TACEIG, OKEPTEITE T XPNON Tou priority
search tree.

MpoanaiToUpheveg Fvwoelg: Aopég Aedopevwyv, AAyopiBuol kal MoAunAokoTnTa,
Bdoeic  Aedopevwy,  AvTikelgevooTpapng  MpoypaupaTiogdg,  ZuvapTtnoiakog
MpoypapuaTiopog (Functional Programming).


https://en.wikipedia.org/wiki/Convex_hull
https://en.wikipedia.org/wiki/Computational_geometry
https://en.wikipedia.org/wiki/Computational_geometry
https://en.wikipedia.org/wiki/Finite_set
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Mapanopnéeg:

. Alapdaveiec MadnuaTog kai BiBAio A. TaakaAidn
. https://en.wikipedia.org/wiki/Range_tree
. https://en.wikipedia.org/wiki/K-d_tree
. https://en.wikipedia.org/wiki/Quadtree
. https://en.wikipedia.org/wiki/Interval_tree
. https://en.wikipedia.org/wiki/Segment_tree
. https://en.wikipedia.org/wiki/Priority_search_tree
. https://en.wikipedia.org/wiki/Bloom_filter
. https://en.wikipedia.org/wiki/MinHash
10 https://en.wikipedia.org/wiki/R-tree
12. https://en.wikipedia.org/wiki/Convex_hull
13. https://en.wikipedia.org/wiki/Skyline_operator
14. https://en.wikipedia.org/wiki/Maxima_of_a_point_set

VCoONOUTA,WNHE

LHMEIQZH 1: To npog enegepyacia ouvolo dedopevwy (real dataset) 6a pnopouoe va
avTAnOei €ite manually €ite autdépaTta PEow €vOG NMpooapuUoouévou web crawler oTo
URL: https://en.wikipedia.org/wiki/List_of computer_scientists. ZuvioTaTtal To deUTEPO (XWPIG
auTo va €ival UNoxXpPEWTIKO).

YHMEIQXH 2: TIAPAAOTEA KAI TPOIIOX EEETAXHX: DEMO I[IAPOYZIAXH KAI ITAPAAOXH
EKTYIIQMENHXZ TEXNIKHE ANA®OPAY KAGQX KAI OAOY TOY WYHOIAKOY YAIKOY (ZIP/RAR FILE)
[EEETAXTIKH NEPIOAOX IANOYAPIOY - ®EBPOYAPIOY]. APIOMOX MEAQON ANA OMAAA: 4-5.


https://en.wikipedia.org/wiki/Range_tree
https://en.wikipedia.org/wiki/K-d_tree
https://en.wikipedia.org/wiki/Quadtree
https://en.wikipedia.org/wiki/Interval_tree
https://en.wikipedia.org/wiki/Segment_tree
https://en.wikipedia.org/wiki/Priority_search_tree
https://en.wikipedia.org/wiki/Bloom_filter
https://en.wikipedia.org/wiki/MinHash
https://en.wikipedia.org/wiki/R-tree
https://en.wikipedia.org/wiki/Convex_hull
https://en.wikipedia.org/wiki/Skyline_operator
https://en.wikipedia.org/wiki/Maxima_of_a_point_set
https://en.wikipedia.org/wiki/List_of_computer_scientists

