B-0€vtpa, B*-0gvtpa
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Aevtpa Avalntnonc

Eva 6evipo avalntnonc (search tree) tdfewc p eival éva 8évipo TETOO WOTE KAOE
KOUPBOG Tou TePLEXEL TO TTOAU p - 1 TIHEC avalnTnong Kat p delktec we €ENG

Pl K1I eee Pj K; | - Pq-l Ke1 I Pp Seiktng og block tou
/ v v v = apyeiouv Sedopévwv
l /
ZupBoAopog: K.*
A Kp.q < X
X<k, K< X <K,

K,<K,<..K q-1 katya OAEC TIG TIUEG X oTa UTtoSEVTPA LOXVEL Kj_1 <X
< ijLa1<j< p, X < ijLaj=1, KoL Kj_1<XVL(1j= P

Ynueilwon: Fevika ota eupetnpLa, (eVyn <tLun, MPoodloplotnc eyypadnc>

Baoelg Aedopévwy 2017-2018 Evayyelia Mitoupa



Aevtpa Avalntnonc

KaBe kopBoc touv devtpou £xel peyeboc oo pe eva block (oeAida)

|00TUYLOUEVO: d)ot ot kdpBol-bUAa oto Sto eminedo

B-8&vtpo: €va SEvtpo avaltnong mou TTOPAMEVEL LOO(UYLOUEVO KOL XWPLC
«TOAU adelavouc» KOUPBouUC

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-6évtpa (oplopdc)

Eva B-6evtpo tatswce (order) p opiletal we €€NC:

1. KaBe sowteplkoc kouBoc eival Tng popdng

<Py, <Ky, Pr;>, P,, <K,, Pr,>, ... <K ,, Pr,,>, P,> q < p, orou P; deiktng &évrpou, K; tun
avalntnong, Pr; 6eiktng dedopevwy

Pl Kl Prl pen Kj_l Prj_l PJ cee Pq_l Kq_l Prq_l P q
/ \\ l J
ZuppoAiopog K.*
<
X<K; Ki1< X <K, Kq_1 <X

2. 2e kaBe kopPo K, <K, < ... K q-1

3. Mo OAEG TLG TLpEG X 0To UToSEVTPO TIoU SEeixveL TO P; LoxuEL Kj_1 <X< KJ- yial<j<q, X<
Kj yua j =1, kat Kj 4 <Xywaj=q

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-0evtpa (oplopoc)

4. KaBe kOUPoOC €xeL To TOAU p Heiktec GEvTpoU

5. KaBe kopPoc ektog tn¢ pilac kat twv @UAAwV £XeL TOUAGYLOTOV | (p/2) | 8eixtec. H pita
EXEL TOUAAQXLOTOV 2 €KTOC av €ival o povog kopBog tou dvtpou.

6. Evac kopPog pe g deikteg dEvtpou meplexel g - 1 tpeg mediov avalntnong (ko apa
Kat g - 1 deikteg 6edopEvwv).

7. OAa ta dUAAa Bpilokovtal oto 6lo eminmedo. Ta pUAAA €xouv TNV Ola Sopr €KTOC TOU
OtL ol Seikteg 6€vtpou eivarl null.

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 5



B-Oevtpa (mapadeypa)

taén p = 3 (2 TLHEC ava kopPo, 3 deiktec block eupetnplou)

Asiktng o€ block
eupetnpiov (null ywa
KOHBoug pUAAa)

/@\ |\

Acgiktng oto block apxeiov
Sedopévwv ov MePLEXELTO 5

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-Oevtpa

Avalntnon
AwaBaloupe to block tng pilag

Av n eyypadn dev umapxel otov KOpuPo dtaBalovpe to aviiotowyo block oto emdpevo
emninedo

Elcaywyn

Avalntnon tou KatdAAnAou pUAAOU Kol ELoaywyn TNE TLUAC OE AUTO

Tuyilvetal av gival «yepdtoc»; -> dltaomnaon!

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-6evtpa (sloaywyn)

ApXLKQ €vag Hovo koppoc (pila) oto Eminedo 0

Otav o kouBoc¢ pila yepioetl (p — 1 TIHEC KAEWOLOU), pa vEa glocaywyn odnyel otnv
dlaoraon tou kKopBou os dvo kopfouc oto Eninedo 1: n pecaio TR Nyaivel otn
pila, ol urtoAouneg potpadlovrtal e€ioou og dUo kOUBouc Tou Emumédou 1

Otav gvac koubBoc ekto¢ tnc pilac yepuloel, pa vea eloaywyn odnyel oe dudomaon
ToU KOMBou og dUo kopPouc oto idlo enimedo kal petadopd TG Pecalog LG OTOV
YOVEQ TOU KOUBoU

MPOZOXH: n ewoaywyn tn¢ HECALOC TLUAC OTO YOVED OV O YOVEOC E€lval YEUATOC
uropeil va odnynoel o diaortaon tou yover. H dldomaon pmopel va odnynost we tn
pila, omote dnuloupyeital kat véo emnimedo.

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-0evtpa (stoaywyn)

taén p = 3 (2 TLpEC ava kopPo, 3 deikteg block eupetnplou) - Eloaywyn 5, 8, 7, 14, 19, 6, 10

Asiktng o€ block
eupetnpiov (null ywa
KOBoug puAAa)

/2 I T N B AN

Acgiktng oto block apxeiov
Sedopévwv ov MePLEXELTO 5

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B-Oevtpa (mapadeypa)

TA&NC p = 5 -- to moAU 4, touldxtotov 2 Tég avd kOUPo (ektdS TS pidoag)

51031816257223029334029192013135

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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pila \

18*

/'

5*

10*

1*

2*

3*

Baoelg Aedopévwy 2016-2017

T

\

13*

16*

7*

9*

B-0evtpa (mapadeypa)

22%

30*

25*

29*

19*

20*

33*

35*

40*

Evayyelia Mitoupa
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B-6evtpa (Otaypadn)

Twun tpog dtaypadn avikel og @UAAo -> ok

T pocg dtaypadn aviKeL 0 ECWTEPLKO KOUBo ->

Av ofnooupe to K, TOTE TO LLKPOTEPO KAELOL TOU UTtodEVTpOoU P,,, TPEMEL va TO
avtikatootnosl (dnAadn to UIkpotePo kKAELS Tou kOuBou ota Heéia Tou kKAeLdLoU mou
dlaypapetal)

TLylvetal av o KOUPBog «adeldoELy;

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 12



B-0evtpa (dlaypoadn)

Av uTtoxeilon
av givat Suvatov AVOKATAVOUN |LE TOV aploTtePO adeAdo
av OXL, mpoomaABsla avakatavoung He to 6e€lo adeAdpo
OV OXL OVOLKOTOVOLLY), CUYXWVEUON TWV KOUBwWV
O€ TIEPLMTTWON CUYXWVEUONG: OLaypa@OULLIE KAL TNV avtioTtown yypadn
otov yovea (rBavr) umoyeillon KoL 0To Yovea)

m Y& KAOe mepintwon (avakatavoun Kol cuyxwveuon) KateBAlOUE Kal TRV TLULA TOU
YOVEQ — KOl 0TO Yovea aveBaivel n véa peocaia TLun

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 13



pila \

18*

/'

5*

10*

1*

2*

3*
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T

\

13*

16*

7*

9*

B-0evtpa (mapadeypa)

22%

30*

25*

29*

19*

20*

33*

35*

40*

Evayyelia Mitoupa
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B-Oevtpa (mapadeypa)

Altaypadn TIHAC og pUANO Xwplig uTtoxeidion 1

Altaypadn TIHAC o€ ECWTEPLKO KOUBO Xwpic urtoxeidton 30

Awaypadn TLHAC o€ pUANO pe umtoxeilion kal Savelopo 7

Awaypadn TIAC o€ pUANO pe utoxelAlon Kal CUYXwWVELON 7 Kol LETa 5

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B-6evtpa (utoAoyLlopoc taénc)

" KaBe kopPBoc tou B-6évtpou kataAapBavel pia osAida (block)

YrtoAoylopog taénc p (wote kaBe kopPoc va kataAdapBavel éva block)

Eotw B peyeboc block, V peyeboc mediov avalntnong (dnAadn tou mediou
gupetnplomnoinong), Pr péyebog deiktn dedopévwy (eyypadnc) kat P peyebog deiktn
devtpou (block)

p*P+(p-1)*(Pr+V)<B
p*(P+Pr+V)<B+V+Pr
p<(B+V+Pr)/(P+Pr+V)
Noapadeypa, V =9 bytes, B =512 bytes, Pr = 7 bytes, P = 6 bytes,

ToTE P =23

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 16



B-0evtpa (umoAoylopoc entnedwv)

Eotw onwg npLy, p = 23. Eotw OTL KABe kKOUPOC eival yepATOC KaTtd ~69%.
Mooa entimeda ypelalOUAOTE yLo vor EUPETNPLOTTOLNOOUUE 65.000 TIUEG,

(p-1)*0,69 = 22*0,69 = 15 kAewdta kat 15 + 1 = 16 deikteg ava kOpBo

#kouPwv HTLUEC #Oelkteg
Pila 1 kOopPog 15 (22*0,69) kataxwpnoELg 16 Seiktec
Entinedo 1: 16 koot 240 (16*15) kataxwpnoEeLg 256 beiktec

Eninedo 2: 256 kopBot  3.840 (256*15) kataxwpnoeLg 4.096 deikteg
Eninebo 3:  4.096 kopBol 61.440

YUvoAo: 61.440 + 3.840 + 240 + 15 (65.535)

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 17



B-Oevtpa

[Molec TIHEC Tou Ttedlou eupeTnplomoinong EL0AYOUUE OTO B-6€vTpo;

Onwc kol ota egupetnpla mou eibape oe mponyouvpeva paBApaATO QUTO
gtaptatal ano 1o nedio dektodbotnong, dnAadn av eivat medio diataénc N

KAELOL
Av oxL tebio SLataéng, TUKVA EVPETNPLA

Avalntnon pe Baon dtaotnua TLHWV;

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 18



B+-6evtpa

Awadopa B* amo B-6evipo: AmoBnkevoupe deiktec dedopevwy
(oto apyxelo bebouevwy) novo ota pUAA

AUo TUToL KOUPBWV:

" eoWTEPLKOL KOUBOL

= bUA\Q

= 'OAec oL TLpEC Tou Tiediou eupetnplomoinong epdavilovtal ota GUAAaL.

= OL TIHEG TIou gpdavilovtal o eoWTEPLKOUG KOUPoug mapexouv mAnpodopia
Hovo yla tn dtaoxion tou SEvipou

= Kamoleg TIHEG pmopel va epdavilovral maparravw aro uta dopa

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 139



B+-6evtpa (opLopoc)

Eva B*-6cvipo tafewg (order) p ylo TOuG €0WTEPLKOUG KOUBOUG KaL P YlO TA
UM opileTal we e€NC:

1. KaBe sowtepikoc kopfoc elvat tTng HopPpng

<Py, Ky, Py, Kpy 5 oo Kygs Poyy P> @ < p, OTIOU P; SeikTng devipou, K; Tiun avalitnong

P, |K; | .. Kj-l Pj K| \ Pq-l Kq-l P

| ;

)
X <K, Kii< X <K X zKg-1

2. 2e kABe eowtepko KopPo K, <K, < ... K q-1

3. Tl OAgG TLG TLpeG X 0T uTodevTpo Tov Seixvel To P Loxvel K < X < KJ- yial<j<q, X< Kj
yia | =1' Kol Kj -1 <X yiaj=dq (*) kavoupe tn cvpBoaon OtL N T maet 6e€La,
Ba umopovoe Kot

Kii< X <K 20

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B+-6evtpa (opLopoc)

4. KaBe ecwtepLKOC KOUPOC £XeL TO TTOAU p deikteg S€vipou

5. KaBe socwteplkdg KOUBOC €KTOC TNC pilag €XEL TOUAQYLGTOV [(p/2)] 8eixtec. H pila
EXEL TOUAAQXLOTOV 2 €KTOC av €ival 0 povog KopBog tou dévtpou.

6. Evac kopPoc pe q deikteg devtpou mepleXel g - 1 TipEC mediov avalitnong

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 21



B+-6evtpa (opLopoc)

1. KaBe kopBoc-puAlo gival tng popdnc

<<Ky, Pr;>, <Ky, Pry>, ... <K, Pr,>, P ..>, q < Pjeapr OTOU
Pleaf ELVAL N TAEN TWV KOUPWV-GUAAWV

K; Twur avagnitnong,

Pr, 6eiktng Sebopevwv mou Geixvel oto block (4 otnv eyypadn) pe tpn oto medio
avalntnong K. (n o€ eva block evéiapeoou emumedou av to nedio avalntnong Sev eival
KAELOL),

P o OELXVEL OTO €MOpEVO GUANO KOl XPNOLUOTIOLELTOL YLO TN YPRyOpn QvAyvwon Tou
apxeiov oe duataén

v

KiPry| .. [KjPri| ... KqPry | Prext

v v

2. 2g kABe kOpuBo-PpUAO K, < K, < ... K q

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 22



B+-6evtpa (opLopoc)

3. KaBe kOpBoG-pUANO EXELTO TTOAL ). TUUEG

4. KaBe kopPoc-dUANO €xeL touAayLoTOV F(D@ /2) | twuéc.

5. OAot ot kOpBol-pUuAAa Bpiokovtal oto 6Lo eminedo.

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa

H avalntnon éekwva amo tn pila, Kol ol CUYKPLOELS TwV KAELWSLWY pag odnyouv ota
dUAQ

AvalAtnon ywo ta 5%, 15%, OAec oL KaTaXwWpPROoELg >= 24* ..

PIZA \

13 17 24 30

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (elocaywyn)

1. Avantnon tou ¢UAAOU yLa elcaywyn: €0Ttw GUANo P

2. Eloaywyn twung K oto koppo P
Av 0 kOpBoc-pUANO Sev eival yepdtog

£Loaywyn TG TUAG

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (elocaywyn)

Av 0 kOuBOG¢-PUANO €ival YEHATOG (EXEL Poor EYYPADEC)

dldomaon tou kKoupou:
- oL TIPWTEC k = |_(p|eaf+ 1)/2] napapévouv otov kdUBo
-- OL UTtOAOLTEC O€ KalvoUpyLo KOuPBo

-- eloaywyn (avtypadn) tng k+1-ootng Tpng (K,,,) oto yovea

Av €vac eoWTEPLKOC KOUBoOC eival yepdtoc (€xel p eyypadec)

Sidomaon tou kéuBou:  fotw k=L ((p+1)/2) |
-- oL eYYpadEG peEXPL TO P, (LETA TNV ELOOYWYH)) TIOPAUEVOUV OTOV KOUPO
-- n k+1-o0tn K,,; LN petadepetal (dev avtypadetol) oTov natepa

-- oL UTtOAOLTIEC O€ KalvoUpyLo KOuPo

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 26



B+-6evtpa (elocaywyn)

Ot Staomaoelg KOpBwv (ektog pilag) “neyalwvouv” to dEvipo

H dtdomaon tng pilac “ upwvel ” to dEvtpo

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (mapadeyua)

5,9,7, 14, 6, 19, 10 ko taén p = 3 (2 TpES ava kOpPo, 3 deikteg block gupetnpiov)
KOLL Py = 2

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (mapadeyua)

Eloaywyn tng kataxwpnong 8*

PIZA

N\

13 17 24 30

hm

2% [ 3% [ 5* [ 7* 14*| 16* 19%*| 20*| 22* 24% | 27* [ 29* 33*| 34*| 38* [ 39*

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (mapadeyua)

Kataxwpnon otov kOpPo yoveéa (avtypadn)

_f—/ ’ ] 7
5 - To 5 avefaivel emavw, aAAd

TIAPAPEVEL KAl 0TO GUAAO

£\
2% 3* 5* 7% 8*

Kataxwpnon otov kopuPo yoveéa (petadopd)

17 4/-5-/ To 17 avefaivel emavw Kat TapoucLlaleTal povo
uila dopa oto eupetnplo (o€ avtibeon pe ta puAAQ)

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 30



B+-6evtpa (mapadeyua)

/' ‘

pila \

17

\

Baoelg Aedopévwy 2016-2017

Evayyelia Mitoupa

5 || 13 24 || 30
N\ h N
2% 3* 5% 7*| 8* 14*| 16* 194 20* 22* 24%| 27%*| 29* 33*| 34*( 38*| 39*
H pila dtaomdotnke odnywvtag o€ avénon tou Pouc.
31




B+-6evtpa

OAec oL Twec  sudavidovtor ota  GUANAL KOl  KATTOLEC
sravodauBovovtal Kol o€ €CWTEPLKOVC KOpBouc (n twun K oe
EVOL EOWTEPLKO KOUPBO pmopel emionc va epdoaviletal we n o
aplotepn Tun oto puAAo tov umodevipou pe pila to deiktn ota
deéLla tou K)

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (Olaypadn)

2e avtiBeon pe ta B-6évtpa, oL TIHEC elval povo ota UAA

1. Avalntnon tou $pUAAou Tou TiepLexel to K: €otw dpUAAo P

2. Av urtoxeiAlon
av ivat Suvatdv avakatavopr He Tov aplotepd adehdo (> (n/2) 1)
av oxL, av gival Suvatov avakatavoun He to 6e€o adeddo

oV OXL, CUYXWVELON KOl TV TPLWV KOUPBwv og SUo kKOpBouc

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 33



B+-6evtpa (Olaypadn)

2. Av uttoxeidlon (avoAuTika)
<ovakatavoun syypadpwv>
Av givol SUvaTOV avaKATAVORH LE ToV aplotepd adehdd (>] (n/2) 1)
av oxL, av givat duvatov avakatavopn He to 6e€ld adeAdo
avokatovoun eyypadwv os KABs kOpBo

Bpeite tnv eyypadn oto yovéa tou de€lov kopBou N

OVTLKOTOOTOON TNE TLLAC KAELOLOU OTO YOVEQ TOUG LE TN ULKPOTEPN TLUN Tou KOUPBou N

<OUYXWVEUON KOUPwvV>
Av b¢ev eival duvatn n avaKoTOVOUN
OUYXWVEUON KOUPBwWV

odnyel og dlaypadn oto napandavw eninedo, ofryvetal n eyypadn nou deixvel otov KOUBO
(mtBavotnta veéag umoxeilong)

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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B+-6evtpa (Olaypadn)

ELOLKA yLO TNV AVAKOTOVOUN E0WTEPLKWY KOUBWV

MAAL LECW TOU YOVEQ TOUG
AnAadny OewpoU e KaL TNV TR TOU YOVEQ OTNV AVOKATAVOUN

H tiun aut) aAAAleL oto yovea

Eowteptkoi kool

ELOLKA TTEPLITTWON 0T CUYXWVEVUCN ECWTEPLKWY KOUBWVY, OTAV CUYXWVEVETAL O AKPALOC apLoTEPOG
SeikTNnC evog ecwtepPLkoL KOUPoU (o omoiog dev ExeL TLUA)

Tote, MpEMEL va CUMPBOUAEUTOUE TOV YOVEQ TWV SUO KOUPWV TTOU cuyXwVELOVTAL -> XpHoNn TG
TLUNG Tou SeikTn Tou Selyvel o€ aUTOV ToV KOUBO

«KateBalouvpe» TNV TIUA ATIO TOV YOVEQ WG TILO APLOTEPN TLUN OTOV TTPOC CUYXWVEUGN KOUPO

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 35



B+-6evtpa (mapadeyua)

pila \
17

5 || 13 j 24 || 30
4 N y <
2+ | 3 5¢| 7% | 8 14%| 16* 191 207 22* 24*| 27%| 29+ 33+ 34 38+ 39*

Awaypadn 19, 20

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 36




B+-6evtpa (mapadeyua)

pila\

17

/'

‘\\\\\55\\\55\\\“‘~$;

5 13 27 30
4 \ N y ~
2% | 3* 5| 7*| 8* 14*| 16* 224 24* 27%| 29* 33*| 34*| 38*(39*

To mapadelypa peta tn Staypadr touv 19* kot tov 20* (avakatavopn pe St adbeAdo ko

Baoelg Aedopévwy 2016-2017

QVTLKOTACTOON ToU 24 ue 27)

Evayyelia Mitoupa

Awaypadn tou 24 ->

37



B+-6evtpa (mapadeyua)

TéNoc, n Staypadn tou 24* \

(ouyxwveuvon) 30
F / S
22% | 27* | 29* 33* | 34* | 38* [ 39*
pila
,,,,,, R
5 13 17 30
o 4 ] N ~
¥ X ¥ X ¥ X ¥ X

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa



B+-6evtpa (mapadeyua)

MapAdeLlypa 0VOKOTOVOUAG

‘EOTW OTO TMAPAKATW SEVTIPO PETA Ao cuyXwveuon GUAAWVY

pila\

22 OLVOLKOLTOLVO LT
5 13 J\17 120 30 |
g \ /\\ 7 \\
3* 5%| 7*| 8* 14*| 16* 174 18* 20*| 21* 22*| 27+ 29* 33+ 34+ 38*| 39*

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 39



B+-6evtpa (mapadeyua)

pila\

17
5 13 | 20 || 22 || 30
/, \ \\ \\ )
2% | 3* 5%| 7| 8* 14*| 16* 174 18* 20*| 21* 22| 27| 29* 33*| 34%| 38*| 39*
40

Baoelg Aedopévwy 2016-2017

Evayyelia Mitoupa




B+-6evtpa (cuvortika)

= Ewaywyn/Awaypadr pe kootog loge N --- kpatoUv To SEVIPO OE LOOPPOTINHEVN
nopdn. (F = dwakAadwon (taén), N = aplOuog twv dUAAwWVY)

= EAdylotn mAnpotnta 50% (ektog tng piag).

= Etapetikn dopn KAI yia epwtrioelg tootntag KAl yia epwtioelg dStaotrpatog (range
queries).

= To apyelo dedopcvwy pmopel va eival i OxL Ta€lvounuUEVo

Kataxwprosig Eupetnpiov
(Apeon Avaintnon)

Kataxwpriosig Asedopévwv
(«ZOvolo akolouBiog»)

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 41



TL armoBnkevou e ota GUAAQ

e, ORISR

, @ PostgresSQL. ~ SQL Server
Npooceyyion 1

Agiktn otn B€on tng mMAsLddag e tnv
OUYKEKPLUEVN TLUN oTo Tiedio delktodotnong

ORACLE

T Microsoft .
NMpoocéyyion 2 %QLH e {Eﬁ SQL Server

Av To Tiedio SelktoddTtnoNnG eivar KAeWSi,

OPLOPEVA CUCTAHOTA UITOPEL va amoBnkevouv , :
kat tnVv bl tnv mAetada (dnAadn, to eninedo RMHSQL'" ORACLE
dUAAWV elval to apyeio dedopevwy)
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B+-6&vtpa (utoAoyLlopoc taénc)

= KaBe kOpPocg tou B+-6€vipou kataAapPavel pla oeAida (block)

Taén p wote KABe eowWTEPLKOC-KOUBOC va xwpd o€ Eva block
Eotw B péyeBog block, V péyebocg nediov avalntnong, Pr péyebog deiktn dedopevwy
(eyypadnc) kat P peyeBog deiktn 6€vrpou (block)
D*P+(p-1)*V<B
p*(P+V)<B+V
p<(B+V)/(P+V)

Noapadewypa, V =9 bytes, B=512, Pr = 7 bytes, P = 6 bytes, tote p = 34

Mo B-6€vtpo, p =23
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B+-6evtpa (umoAoylopoc taénc)

Taén p,.,s Wote kABe dUANO va xwpa o€ eva block

‘Eotw B pgyeBocg block, V péyebog nedlov avalnitnong, Pr péyebog deiktn dedopuévwy
(eyypadnc) kat P peyebocg deiktn dévipou (block)

Preat T (Pr+V)+P<B

Preat F (Pr+V)<B-P

Prear < (B - P) / (Pr+V)

Napadeypa, V =9 bytes, B =512, Pr =7 bytes, P = 6 bytes, 10te p,.s = 31
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B+-6&vtpa (umtoAoyLopog emumedwv)

Napadeyua, V =9 bytes, B = 512, Pr = 7 bytes, P = 6 bytes, tote p = 34. Eotw OTL KAOe
KOUBOC elval yeuaroc katd 69%. [100sC kotaywpnosic (tipeg) ywpa ov exer 3
eninedba

Pita 1 kOpBog 22 (33*0,69) kataxwpnoEeLg 23 delkteg
Emtirebo 1: 23 kopPot 506 (23*22) kataxwpnoeLg 529 beikteg
Emtirebo 2: 529kopBot  11.638 (529*22) kataxwpnoeslc 12.167 deikteg

Entinebo pUAwv:  12.167 kopPot 255.507 (12.167 * 31 * 0.69) deiktec debopévwy

Ye 3 enineda 255.507 eyypadéc €vavtl 65.535 yia 1o B-6€vtpo
\ Ynueiwon: eyypadéc povo ota puAa
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B+-6evtpa otnv npaén

"  BaBuocn ueon tiun dtekAadwonc (fan out) = 133
= TUTIKA XwPNTLKOTNTA:
= Yoc 4:1334=312.900.700 eyypadEc
» ‘Y{ocg 3:1333= 2.352.637 eyypodeg
= Mrnopel va kpatd ta vynAotepa eninedba otn uvnun (buffer):
= Eninebo 1= 1 block = 8 Kbytes
= Eminebo2= 133 blocks = 1 Mbyte
= Emninebo 3= 17.689 blocks = 133 MBytes
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Eupetnpla (avakepalaiwon)

Eldn Eupetnplwv

= Eupetnplo evog emebou éva SLaTeTaypEVO apXeio pe eyypadeEg (<Tiun, deiktng>)
= Eupetiplo MoAAwvV erumedwv
= Eupetipla doung 6evipou (B-6évipa, B+-6€vtpal)
= EUpETNPLA KATOKEPLUATIOUOU
TO EUPETNPLO Elval EVOC TIIVOKAC KATAKEPUATIOMOU
KAOe kadoc €xelL eyypadéc eupetnpiov,
6nhadr) eyypadeg tng popdng (<twun, deiktng>)

h(tuun)-> kadog tou gupetnpiou
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Eupetnpla (avakepalaiwaon)

Oplopot

Mpwtevov: otav 1o Tedio gupetnplomoinong eivat mpwtevov KAeWOL kol
nedio dlataéng tou apyeiou

Asvutepelov: AANWG

Juotadbwv (clustered index) av n &lataén twv eyypadwv OTO EUPETNPLO
opola f oPOopoLa OUTAC TWV eyypadwv oto apxeio dedopévwy (cupPaivel,
X Otav TO €upetnplo ktiletal oto medio Taflvopnong tou apxeiou
dedopEvwy)
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Evupetnpla (avakepalaiwon)

To oAU €va supetnplo cuotadwv — dNAadn Eva eVpeTAPLO OTO
niebio dLata€nc Tou apxelou

Range scan (avalntnon meploxng n SLaoTHUATOC TLLWV)
" Yuotadwv: #oeAibwv oTo apyelo ou tatplalouvv

" Mn ovotadwv: oaplOuoc eyypadwv OTO EUPETNPLO TIOU
taplalouy — ylo KaBe tetola eyypadn -> po oeAida apyeiou
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ISAM

ISAM — Indexed Sequential Access Method
JTOTIKA EUPETAPLA

AMACouv povo ot deiktec ota GUANA
Otav unepyeilon o€ Alotec umtepxeiAong

Non-leaf ‘L
Pages 47 oo ‘L
= [\ A Lo\ Lo\
Leaf e o L 4 S e
Pages % SN
) Overflow -----—---- > ) o 2
= Primary pages
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Duokoc 2xedLoopoC

Metd tov oxedlaopo O/ kot To AoyKO oXeSLOoUO (OXEOLAKO HLOVTEAND),
EXOUHE TA EVVOLOAOYLKA Kol Aoylka (pe TG oPelg) oxnuoata yia tn Baon
AebopéEvwv.

To emopevo Brua eival o puoikoc oyebioouoc, dnAadn n emloyn Twv
Sopwv amoBrnkeuong TwvV OXECEWV, N €MAOyn TwV €EupeTnpiwyv, ol
anmoPACELl Yl CUOTAOEG - YEVIKA OTL €ival amapaitnto yw va
emiteuxBouv oL mpoodokwHeVECG eMIOOOELS Xpriong TN BA.
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Aveéaptnta tou 2ABA

Duolkoc 2xeOLOOOC

(Tt.X., LE ZXECLOKO

MKPOKOOUOC Movteho)

JuAAoyn Amattioswv
Kot AvaAuon

Anattiosig BA

l/ EVVOLOAOYLKOC ZXESLOOUOC

EvvoloAoywko Movtélo

’ Awaypoppa O/2
(ZxAna)

Baoelg Aedopévwy 2016-2017

Evayyelia Mitoupa

Eéaptwuevo tou erniAeyuevou SABA

Noywko Movtélo --

Ixnpato/OYeg
AOYLKOC
IXeSLAOUOC
DUOoLKOG IXESLAOMOG
Duoké Movtélo
EowTteplko IxAua
MAnpwon
Baoncg Asdopevwy
Baon | |
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Duokoc 2xedLoopoC

[la va KAVOUE 0060 TO Suvatov KaAUTEPO Tov QUOLKO 2XESLOOUO TIPETEL VAL
KATovor|oou e to hopto pyaocioc (workload)

" [loleg elvoil Ol ONUAVTIKEC EPWTACELC KAl TTOOO cuXva epdoavilovrtal.
" [loleg elvall OL TILO ONMOVTLKEC EVNUEPWOELC KOl TTOCO CUXVA
eudavidovradl.

* [lowa eival n emBuuNTA enidoon yLa TNV EKTEAECN AUTWV TWV
EPWTNOEWV KOl EVNUEPWOEWV.
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Duokoc 2xedLoopoC

Antodaoelg ou Amnattouvtol

TL eupeTnpla PEMEL va SnpouvpynBouv;

[Molec OXEOELC MIPEMEL va. €XOUV gupeThpla; Mol yvwpilopata xpnolpomnolovvral
yla avalitnon; Mpémnel va opiooupe mMOANQTIAQ EVPETHPLOL;

Mot KABE EVPETNPLO, TL ELOOUC EVPETNPLO TIPETEL VA ElvaLL;

Juotadeg; Aévtpo/KatakepuaTIopog; Auvapko/Itatiko; Mukvo/Mn-ukvo;
Xpetalovrtal aAAAYEC KOl OTO EVVOLOAOYLKO/AOYLKO OXNUQL;

AL0dOPETIKO KAVOVLKOTIOLNUEVO OXN QL

Denormalization (UATIWG xpeLldleTal amo-kKavovikomnoinon;)
Ouyelg, EmavaAnyn Asdopévwy (replication) ...
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Duokoc 2xedLoopoC

Mpwv SNULOUPYNOOUKE €va EUPETHPLO, TIPETEL VO CUVUTIOAOYLOOUUE
Kol TNV EMOpOO TOU OE EVNUEPWOELS TOU poptiou epyaociagc!

Eva eupetiplo kavel TI¢ epwtnoelg MO TPHIOPEZ kot TG
evnuepwoelc MO APTEX

ErtumA€ov, amaltel kol xwpo otov diloko
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Duokoc 2xedLoopoC

MNa kade spwtnon (query) to dopToO Epyaciog:
Y€ TIOLEC OXEOELG €XEL IPpOOPBaon?
Mola yvwpiopato avakaAed?

Mol yvwplopata uttelogpyovTtal ot cuvBnkeg ywa selection/join? MNoco
ETUAEKTIKEC €(VOLL LUTEC OL OUVONKEC?

Ma kade svnuepworn (insert/delete/update ):

Mola yvwplopota UTIELOEPYXOVTOL OTLC oUVONKeC yia selection/join? MNooo
ETUAEKTLKEC €lvoll LUTEC OL CUVONKEC?

O tumog ¢ evnuépwong (INSERT/DELETE/UPDATE), kot ta yvwplopata
nov Ba emnpeacbouv
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Eupetnpla otnv SQL

H SQL-92 6ev meplhapfavel evtoAég yia tn Snuwoupyia supstnpiwv. Ta
TEPLOOOTEPA EUTMOPLKA 2ABA to umtootnpilouv

create [unique] index <index_name>

on <table_name> (<attr_list>);

= H <attr_list> umopel va mepléxel mapandavw amo Eva yvwplopata.

" Mpoatpetikd UNIQUE onuaivel otL to <attr_list> eival kAeldl tou <table _name>.

drop index <index_name>

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa 57



Evupetnpla otnv SQL

= H Oracle &énuloupyei avtopata supetnpla yia kaBe UNIQUE 7 PRIMARY KEY
OpLOUO.

= H MySQL &nuioupyet avtopota eupetnpla yia kaBs PRIMARY KEY oplopo.

Oracle

select <index_name> from user_indexes
user_indexes ival €vag mivakag Tou CUCTAMATOC
MySQL

show index from .. where

KaBwc kat avtiotolyol nivakes cuvotipatog (INFORMATION _SCHEMA)
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MPOTIUATE yLO TO HaBnua
A €€ amootdoswe 9

B duowkn mapovoia 29

C to 6o 8

MPOTIUATE YLO EEETAOELG
A €€ amootdoswg 2

B duowkn mapouoia 36
C toiblo 2
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Aoknon

‘Eotw €vag nivakag (oxéon) CITY(Name, Population, Country) o omoiog €xet mAnpodopia yia 150.000
TIOAELG IOV €lval opolopopda katavepunueves oe 1.000 xwpeg (dnAadn 100 moAelc ava xwpa). To
Name eivat kKAeldi. O mivakag sivat amodnkeupévoc oe éva SLOTETAYHEVO apXELO WC TTPOC TO
yvwplopa Name. Ta yvwpiopata Name kat Country €xouv pgyebocg 16 bytes, To yvwplopa Population
32 bytes kat £va block (oeAida) 2048 bytes. YrioB£ote 0Tl OAoL oL Seikteg €xouv peEyebocg 32 bytes.

‘Eotw €va B+ 6€vtpo oto Population (Bewpeiote Stakpltég TLHEC yia To population)
Molo eival To pKPOTEPO Kl To peyaAuTtepo UYPoC
Kootog avalAtnong Ue Kot Xwpic to B+-6&vtpo

Tt aAAAleL av to B+6évtpo eival oto yvwplopo Name;
Tt aAAAleL av To B+6€vtpo eival oto yvwplopa Country;
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