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IIegteyopeva

* Evpetnpra yio opoopop@o mpotumno,
TPOCTELAOTG
— Agvopika (single rooted): (1,m)-indexing
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IMTopopetoor evéiagpsgovrtog (1/2)

* Tuning time: O ypovog OV 0 KIvNTOC TEAATNC SOVl
“axovyovtac’ To kKavai. IIpocotopilel v kKaTavaA®on
EVEPYELOC Y10 TNV OTTOKTN O TOV OEOOUEVDV

« Latency (Access time): O ypdvoc mov mepvaet (Katd
LEGO OPO) U0 TN GTIYUN TOL O KIVNTOG TEAATNG ““KAVEL
aitnon’ Yo KATolo 0E00UEVH, LEYPL TN GTIYUN TOL T
OEOOLEVOL OVTA EPYOVTOL GTNV KOTOYT TOV TEAATN

— Probe walit: O péooc ypdvog amod T GTIyU] GLVTOVIGUOV GTO
Kaval péypt va Ppet tov dsiktn (pointer) yio tov emduevo
Index. Etvau icog pe to uied e amdotaong LeTaED dvo
Tunuatov index.

— Bcast walit: O uéoog ypovoc amd tn otryun mov Ppiocketan o
npdTo¢ INdex uéypt va “katefodv’ O To dEdOUEVAL
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IMTopoapetoor evdiapsgovtog (2/2)
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OpYavweor T0L ®UVIAMOL EXTTOUTING

» Packet: n oo (LikpOTEPTN) LOVADA LETAPOPAS
UNVOUATOV GTO, OlKTLA

« Bucket: n uukpdtepn Loyikn povado EKTOUTNG.
Amotereitan and otabepo apOuod packets. Ola ta
buckets £yovv 1o 1010 péyebog
— Index buckets
— Data buckets

» Index Segment: cuvoAio cuveyduevav Index
buckets

« Data Segment: ohvoro cvveyduevmv data buckets
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OpYavweor T0L ®UVIAMOL EXTTOUTING

« Ilepreyoueva bucket

— Bucket_id: to offset tov bucket amd v apyn tov
KUKAOU EKTOUTNG

— Bcast_pointer: to offset ué&ypt v apyn tov enduevov
KUKAOU EKTOUTNG

— Index_pointer: to offset uéypt v apym Tov exd6UEVOD
Index segment

— Bucket_type: data bucket 1 index bucket

 Index bucket: etvou pior axkoAovbio Tne popoenc:

— (attibute value, offset): offset givai £vog deiktng ot0
bucket mwov mepiEyet eyypapn mov tpocdtopileTon amd
v attribute_value
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Clustering index

 Clustering index: é&va svpetipro (index) sivou
clustered mavw oe Eva attribute, edv 6Aec ot
eYYpPOpEC Le TNV 1010 Tiun v to attribute avto,
ELPEAVICOVTUL GLVEYOUEVEC GE £val “‘apyelo”
* To 6vo dxpa otnv Pertictomoinon Tuning time
Kot Acceess time
— Latency_opt
— Tune_opt
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Latency OPT

File

Previous Next

bcast bcast

Latency sivou n féATion: Agv vtdpyetl emiPdpvvon yio to Index
Latency = Data/2 + C

Tuning time = Data/2 + C
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Tuning OPT

File

Previous
bcast

INndex

Next
bcast

Tuning time sivat o féATIOTOC!
Latency = (Data + Index) / 2 + (Data + Index) /2 + C
= Data + Index + C

Tuningtime=k +C

k: number of levels in the index tree
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‘ (1, m) Indexing

To evpetipro (Index) ekmepumetor M EoOPEC KOTA TN OLAPKELD LLOC
EKTTOUTNG TOV apyELOV.

[ToAveninedo vpetnipro (Index), dnradn 0EvOpo

OLOKANPOG 0 Index exkméumetal Tptv omd 1o 1/m xoupdtt Tov apyeiov.

Data 1 Data 2 Data m
Previous |Index Index Index| Index Next
bcast 1 2 3 m beast
Tune| Next _
in Indéx Cantinuppus
Ppinter Retrieving
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Avaivor (1, m) Indexing

* H xatavoun mbavotnrag tov Initial probe yio tovg meAdteg
elval OLo1OLoOpON

« Data: to pécso uéyebog tov apyeiov
» C: n coarseness Tov index attribute

* O Index &yel deikteg HOVO OTNV TPOTN EUPAVIOT EYYPOUPNC LIE
ovyKeKpuEVN Tun yio to attribute

* Apa, katackevdlovue gupetnpilo povo yo (Data/C ) data
buckets

* N, nyopntikotnTa evoc bucket, onA., o ap1Ouoc tov Levymv
(attribute_value,offset) mov umopei va oteydoet

e K: o aptBuodc tmv emméd®mV TOL EVPETNPIOV
 Index: o ap1Ouodg Twv buckets tov
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12

‘ Avaivor (1, m) Indexing

: : : k=1
Otfxv TO OEVOPO sivar log Data Index — z .
TANP®OS 160 LYIGUEVO noc Py

Latency: The probe wait is —- ¢ (Index + Dﬂm) and the bcast
wait is & * ((m * Index) + Dafa) + C. Hence, the latency is

o ((m * Index) + Data) + C,

i.e.,

1
{(m + 1) * Index + (E + 1) Dafa] + C.
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‘ Avaivor (1, m) Indexing

Tuningtime: 1+k+C

*BéitTioTo M Yo ehayiotomoinoen Latency:
I lapaywyion v e&icmon g Latency o¢ mpog m
*Elicmon ue 0
*EniAvon o¢ mpoc M

. Data
111 =

Index
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IIegteyopeva

* Evpetnpra yio opoopop@o mpotumno,
TPOCTELAOTG

— “Distributed” (multi-rooted): Exponential index
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Exponential Index (1/3)

 Data buckets
— Data part

— Index table

e |Index entries:

— ka0Oe entry indexes éva segment amd buckets kot £yel T popen
{distInt, maxKey}

» distInt: kabopilel v amdoTaon Tov buckets and to Tpéyov
bucket (uetpnuévo oe apBuod buckets)

» maxKey: etvai 1 Tiun Tov p€y1eTov KAEW100 autdv TV buckets

— Ta pey£bn tov segments av&dvouv ekbetikd (dvvaueig tov 2). H I-
oot entry weptypdopet To segment towv buckets ta onoia sival og
andotaon 2 foc 2'-1

— Ovtipég distint dev ypeldleTon vo KOTAYPOPOVYV, 0POV UTOPOVV
£OKOAQ VO GDV(XXOOﬁV (Tapovc1alovTal 6To TaPAdELY L Y100 AdYOVg Kawv()ncmg)
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‘ Exponential Index (2/3)

TSLA aT\NTR XLNXB W

A

AMZN AMD

( a CSCOE DELL E FB aGOOGL% IBM ﬂ INTC MSFTB ORCLE PYPL

distint maxKey distint maxKey
1-1 bucket AMD 1-1 bucket ORCL
2-3bucket | DELL 2-3bucket | TSLA
4-7 bucket INTC 4-7 bucket | YHOO
8-15 bucket | YHOO 8-15 bucket | INTC
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‘ Exponential Index (3/3)

YHO@EZH: 2uvtoviolog 0t0: AMZN Avalitmon tov: ORCL
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AMZN a AMD

CSCO B

DELL E FB

aGOOGL% IBM

ﬂ INTC

MSFT g

o

ORCL E PYPL

TSLA

a TWTR XLNX E

YHOO

/ \ Eotm: Xuviovicpog 610

distint maxKey
1-1 bucket AMD
2-3 bucket DELL
4-7 bucket INTC
8-15 bucket | YHOO

AMZN

"Eleyyoc ebv Bpika 6,11
avalnto. Eav emtoyia,
TEAOZ

AlMuog: BinSearch ota
keys (To avalntovuevo
etvar INTC < ORCL <
YHOO)

AnAodn|, Tpémel va yivel
GUVTOVIGUOG Eaval
apéomc peta to INTC
Apa, aAloyn o doze
mode ywa 7 buckets

TuApa HMMY, MavemmioThpio Osoocaliag

distint maxKey
1-1 bucket ORCL
2-3 bucket TSLA
4-7 bucket YHOO
8-15 bucket INTC

Wake up cto MSFT
‘Eleyyog eav Bprxa 6,1
avalnto. Eav emtoyia,
TEAOX

AMuwg: BinSearch ota keys

(To avalnrodbpevo ORCL

VILApPYEL 6TO KAEWLE TOL
index)

Anhadn), Tpémel va yivet
GLVTOVIGUOG EavA 6TO
emopevo (ETITYXHXE

avalnmon)

XYNOAIKA:

» Tuning time= 3 (AMz, MSFT, ORCL)

> Access time= 10 (amz—s0RcL)



