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IHEPIAHYH

H xpoony uviun elvon toxeion uvhun eviopevtov, wikpny oe uéyebog, n omola
YPNOLUOTOLEITON GTO VTOAOYLOTIKG GUGTUOTOL Y10 TPOCMPLVY|] OtoBKeLon dedoUEVOV
¢ KOpLog pvnune. Me dedopévo 6t n mpéoPocn oto dicko elvon 40-200 x1Addeg opég
7o apYN 6€ GUYKPLoM Ue TNV TPdSPocn oty KpLer Lviun, eivon eovepd 6t n dtoxeipton
™G KPLENG UVIAUNG TIPETEL VOL GTOYEVEL GTOV TEPLOPLOUS TV TPAEEMV OLVEYVWOoNS/Ypopig
o6/6To dloK0, MOTE VoL EAATTHOVETOL O XPOVOS OOKPLOTC TOV GLGTIHUOLTOG,

IMopd t0 yeyovdég OTL T AELTOVPYIKE GULOTHUOTO TOV GUYXPOV®MV VTOAOYIOTIK®V
GULOGTNUATOV S10BETOVY OAOKANPOUEVOLE UNYOVICGLOVS dtayeipiong Kpueng Uviung, to
cvotiuoto doxeiptong Paoemv dedopévav dlabétouvy Tovg SKoHg TOLG UNYOVIGULOVE
TPOKELUEVOV VO EKUETOAAELTOVV TOL LOLAITEPOL Y OPOLKTNPLOTIKE TPOCTEABGEWDY SESOUEV MOV
OV TPOLYUOLTOTOLEITOL G’ OVTAL.

IMpoxeywévov vor peAetnBel m emidoomn TV PUNYOVICU®V KPLENG UVAUNG OTo
cvotipoto dtoxeiplong Paoewv dedouévav, ypnolporotovvton UéBodol petpricemv. Ot
UETPiGELS CrVTEC TEPLAOUPAVOLY DAOTOINGT KOl XPTIOT TPOGOUOLWTIK®Y LOVTEA®V, XP1TioN
npoxofopiouévev dokluactdv emddcewv (benchmarks) 1 extédeon melpopdtov Ko
GLYKEVTPWOON UETPT|GEWV GTO TPUYUATIKS GVGTNULCL.

To ZVotnuo Inpoctoroyikot Evpetnplocpot (ZXE), mtov avantiydnke oto Ivotitovto
[TAnpoopikng tov Idpvuartog Texvoroyiog kot Epevvog, dtayelpileton Baoelc yvmoelg ot
OTO{EC 1 YVMON TAPLGTAVETOL UE TN LOPPT] ONUOGLOA0YLKOD d1kTHOV. To XXE Stabétet dikd

TOV UNYOVIGUOS dlorxelplong KPLOHG LVIUNG.



Avtikeipevo g epyaciog avtig elvon n UEAETN TNG GLUTEPLPOPES TOV UNYOVIGUOD
Swayeipiong kpvenig uviung tov XXE. Tio T HeAETN ouT1] LINOETONKE M TPOGEYYIoN
MG eKTEAEONG TEPOUETOV OTO TPOYUOTIKS GOOTNUOL. Ov uetpfioelg oto XXE
TPOYUOTOTOLONKOV Y10 TPELS S1opopeTIKES BAoeLs dedopévav, Tov emAEyOnKay te Bdon
WLaiTepo YOPOKTNPLOTIKG TOVG, EVE XPNOLLOTOIONKOV GEVEPLOL TUTLKNIG YPMONS TOL
GULOTI|LOTOG,

To peyédn tov eMPUEPOVS UNYOVICU®V TOL omoptilovv v KpLEY UVAUN TOV
GULGTHUOTOG OLTOTEAECOV TIG TOPOUETPOVS TV LeTpricemy. To Ley€om Tov Kortorypapovtoy
oo TIG LETPNOELS EIVOL | GUVOMKT KOTOVEAMOT UVAUNG 0t TO GVGTNUO KOBMG emiong
KOl TOL TOGOGTE, ENLTVY DV TPOCTEAAGEWY TNC.

To amotéAecpo TNG epyociog elvor 1 eE0ry @Y1 GUUTEPOUCUETMV Y10 T CUUTEPLPOPE TOL
unyoviopov dtayeiptong kpuerig LViUnG kobdg eniong ko n eEorywy KoUmHA®Y enidoong
TOV EMUEPOVG UNYOVIGULOV TOV TNV OapTILOVY GUVOPTHGEL TNE X OPNTIKOTNTES TOVS, KOTE
TNV TUTLKH XPHION TOV GLGTHUTOG. Ol KOUTOAES QLLTEG UTOPOVV VO X PTGLLOTOINO0HV Yol
TOV TPOJLOPLOUS TMV TOPOUETPMV LEYEDOVS TOL UNYOVIGUOV e GTOYO TOV TEPLOPLOUS TNG
GUVOALKNG KATOVAAMONG UVIUNG Old TO cVOTNUCL, Ywpic vo Biyeton n enidoor| Tov dGov

oPopA& TO YPHVO amOGKPLONG.

Enénng : [Idvog  ®wvVoTavTOTOULAOG
AvomAnpotic abnyntic Ertotiung YroAoylotmv
Moveniotiuo  pHiNg
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Performance metrics for the cache management mechanism of the
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Master of Science Thesis
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ABSTRACT

Cache memory is small in size, fast buffer memory that is used in computer systems for the
temporary storage of data of the main memory. Given that disk access is 40-200 thousand times
slower than memory access, it is obvious that cache mamagement must aim at diminishing
read/write operations from/to the disk, so that the system’s response time is restrained.

Despite the fact that the operating systems of modern computer systems have complete
cache management mechanisms, database management systems have their own mechanisms
in order to take advantage of their special data access characteristics.

Metrics methods are used to study the performance of cache management mechanisms in
database management systems. These metrics can involve simulator models, benchmarks or
experimentation and metrics’ aquisistion on the real system.

The Semantic Index System, that was developed in the Institute of Computer Science,
FORTH, manages knowledge bases in which knowledge is modeled in the form of a semantic
network. The Semantic Index System deployes its own cache management mechanism.

The study of the cache management mechanism’s behaviour in the Semantic Index System
is the goal of this work. The method of experimenting and collecting metris on the real system
was adopted for this study. The experiments on the Sematic Index System were conducted
for three different databases, chosen based on their special characteristics, and typical system

operation scenarios were used.
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The parameters of the experiments have been the sizes of the separate mechanisms that
cache memory consists of. Total memory consumption and hit rates have been the outcome of
the experiments.

Interesting conclusions have been drawn concerning the cache management mechanism,
as a result of the abovementioned work, as well as performance curves of the separate
mechanisms that make up the cache memory given their sizes, during the system’s typical
usage. These curves can be used for determining the size parameters of the mechanism with the
aim of restraining the system’s total memory consumption, without allowing its performance

deteriorate.

Supervisor : Panos Constantopoulos
Associate Professor of Computer Science

University of Crete
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Evyoplotieg

AleOGvopon TNV ovEyK”n VoL euxopLoTiiow GAOVE 0GOVG OV GUUTOPOCTEONKAY KOl IE
Boribnoov Kortd T dtépKeLa VTG TNG EPYOLCTLOLC,

Idwodtepor B 110eho vou €LYOPLOTHCH TOV EMOMTN KOOMYNTH UOL K. ITévo

WVOTOVTOTOVAO OV U0V EUMOTEVONKE LT TNV gpyocio. Tov €uyoploT® Yo TiG
GLUPBOVAEG Ko TIG VTOSEIEELG TOV OTOTESTOTE TO YPELGLOTNKCL.

Eniong evyaplot® Oepud toug yovelg pov Tékn kot XpuGoOAo Kol TG oOEAPEC OV
Moapio ko TEoBévo yior To Kovupaylo, TV VIOUOVH Ko TNV ory&mn ToLG,.

Xpwot® évor Heydho evyoplotd 6to Tdvvn AoGKOAGKT Yol TNV VTOUOVH] Kot TNV
KOTOVOMOM TTOL €0EL(VE OTLC MPEG SOVAELGG TTOV OMOLTOVGE M EPpYOGior oL TH, KOOGS emiong
oL TNV NOLKH GLUTOPBEGTOCT TOV LOV TPOCEPEPE.

o T1g GLUPOVAEG TOVE, TN CLUTOPACTOOT Kot To EevOyTl, Bo 1Bedo Waitepor var
evyopLoTHom TNV ABNVAE Tporyiatn, To T'iévvn TCitliko, To Mévo Oeodmwpdkn, tn Xplotivo
T'kprtldmn, To AnunTpn Ayyeldxkn, tnv Avor TdpToov Ko T ZoVAd AVUGTOGLAS.

Oa 16edo vor vy aploTiom akoun to Twpyo Tewpyltovvakn kabmg eniong kot dAo
o WEAN (Vuv Ko mtpamv) T Ouddag TTAnpogoplokdv Tvotnudtov kot Teyvoioyiog
Aoyiouko¥ Tov Ivotitovtov ITAnpogopiknig Tov Idpvuatog Teyvoroyiog ko Epguvog yio
TNV TOAVTIUN GLVEPYOGIO TOVG,

Téhog, Oo NOeAO Vo ELYOPIOTHCM TOL LWEAN TNG €EETOOTIKNG EMTPOMAG K. ANUATPN
Yepmdvo kol K. Tedpylo A. ZToOVAN Yo ToL O OALE TOVG GTNV TEMKTH SLHUOPPMOOT| TOV
KEWWEVOL KaBMg emiong ko to Ivotitovto ITANpogoplktig Tov Idpvuartog Texvoroyiog kot
Epeuvag Yoo TNV O1KOVOULKY] KOl DAKOTEXVIKT] VTOGTHPIEN TOL LoV Topeiye KoTd T

SLEPKELO TOV LETOTTUYLOKMOV LOV GTOVIWDV.
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o010 1

Elcoyoyn

1.1 To npépinuo

To ZVotnuo InuoctoroytkoH Evpetnplocuot eivor pio epoproyn, mov avortiydnke 6to
Ivetitovto ITAnpogopiktc oto Idpuua Teyvoroyiog kot Epevvag, e ovikeipevo tnv
neplypoen Ko texunpioon Bocewv dedouévmv. XpnGluonotel T yAMGGo TopEGTOONG
yvoong SIS-Telos yio TNy weptypaen] TV meptexouévay g Péong kot Stabétet Yo
Stoyelplom] TOVE UNYOVIGUOVG OTOBNKEVLGTG OVTIKELUEVAV, EpMTHGEWV KOl ELGOYMYTG
dedouévmv.

H kpoer pviun, eEdAlov, eivon 1o evatGueso onueio Tposmpivig amobKevong
dedopévav peta&h diokov ko enelepyoothi. Av kot GAd ToL AELTOVPYLKE GLGTILOTOL
SLOETOLY UNYOVIGULOVG Yo TNV EVKOAN KO amodoTIKT| dtaryeipion g Kpueng Lviung, to
cvotipoto dtorxeiplong Pécewv dedoUEVmV, KL OVAUECO G OLTE KO TO TVOTNLOL
Inuoctoroyitkov Evpetnplociov, dtabétouy d1koHg Toug Unyovicros Yo 1o 6KOmo ovTo.
O unyowviouog droyeipiong kpveNg LvNUNG 6to LXE LAOTOU|ONKE 0T TAOUGL TNG
KOTOOKELTG TOV YEVIKOTEPOL UNYOVIGULOV OO KELGTC OVTOTHTMV YOl TN YAMGSH
nopdotaong yvoong SIS-Telos, 1 onoia amwoTéAece TO OLVTIKEIUEVO TNG LETATTLYLOKNG
epyooiog tov I'. Tewpyrovvékn [47].

H avdykn yio tn dteEorymyn petpricewv enidoong Yo To Unyovicuo dtoyeiptong kpuenig
uviung tov XXE dnuovpyninke 4tav 1o GOGTNUO GpYLOE VO Y PTNCLLOTOLEITOL Lol TV
neplypoen] Péoewv dedouévmv TOAD LeYEAOL LeYEB0VE - TOAD LEYAAOV GE GYEOT LE TN
Béion Tov cvotuotog  AEIQ, 1 onoio aroTeA0HGE TO AVTLTPOCWOTEVTIKOTEPO Sl YO TWV

TPONYOVUEVOV EQAPUOYDV. T10L TG VEES EPOPUOTYES, O YPOHVOS OTOKPLOTG TOL GLGTHUTOS
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2 epGiono 1. Eloaymyn

etvon otoryeio eEonpeTikig onuociog Ko, Kadmg o ypdvog Tov damavETol yio T
peTopopd dedopévav omd kot Tpog TN PAom amotelel TO GUVIPITTIKG UEYUAVTEPO
TOGOGTO TOL VA 1| 6MWOTH Sloyeipion TG KPLENE UVIAUNG Utopel VoL TPOKOAEGEL LEYGAN

eEAETTMO| TOV, OTOPOUGIGTNKE 1 EKTEVTC LEAETN TNG EMLBOONC TOL UNYAVIGUOY.

1.2 H npocéyyion mov viomotdnke

H pé60d0¢ mov emAEyONKE Yo T LEAETN TOL UNYavVIoUoD dtoyeipiong kpueNg LViUNG ToLv
>3E elvort vt TG eXTéAEON G LETPNOE®Y GTO TPOYLOTIKS GOOTNUOL [Le TN PoriBeto
TPOKOOOPLoUEVMV cevopimv xpriong Tov. Ot HETPGELG TPAYUATOTOLONKOY YioL
SLaQopeTIKA LEYEOM TOV EMUEPOVS UNYOVICU®Y KPVONG LVIUNG EVO VtoAoyilovtowv

G’ 0T TOGO O1 EMUEPOVS OGO KOl T) GUVOALKT] KOTOVEAMGN UVTUNG Ot TO GUGTNUCL,
KOG eMioNg KoL TOL EXUEPOVE KOl GUVOAMKE TOGOGTH ENMLTLY MV TPOGTEALCEDY GTNV
KPLEN UVAUN.

Ot uébodot mov mopovcidllovton otn PLAoypapio oxeTikd e TNV TPOYLATOTOINoN

petpricewv 6e cuotiuato dtoyeipiong Paoewv dedopévav cuvoyilovton o :
e Metpnioelg oe TPoyortikd GUOGTNUO, GUOLOL e TN SIKT) LG TPOGEYYLOM).

e MeTpfioelg Ge TPOCOUOLMTIKA LOVTEADL, YioL TN UEAETT VE®V UEBGIWV OV dev €xouV

oKOUT VAOTTOLN OE.

e Metprioelg pe Poon mpdtuna epwtioewv (benchmarks) ce Péoelg dedouévov e

TPOKOOOPLGUEVO TTEPLEY OLLEVO.

O Adyog Yo Tov omoio emAEyOnKe, 61NV TepinTmon Tov XXE, 1 Tp@dTn omd TIG TPELG
npoceyyioelg eitvor d10TL TG0 ToL TPATLTC EPWTICEMY GGO KO TOL TPOGOUOLWTIKE LOVTEAQL
SV 1KOVOTOL0VV CUYKEKPIUEVEG TPOVTOOESELS. Z€ 6,TL LPOPBL TCL TPOGOUOIMTIKE LOVTEAQL,

QVTE YPNOLUOTOLOVVTOL, OTOS TPOOVOLPEPONKE, YLOL TT GLUYKPLTIKT LEAETN TPWTHTLTWV

UEBGdWV, TPAyLLa TTOV dev 1oy VEL 01N Ok Lo Tepintwon. To TpOTLTO EPMTHGEWY,

€EGALOV, KOTACKELEOTNKOY LLE KOPLO TPOGOUVOTOAMGUS GLOTHATO BEoemy dedoUEvVaV GE
epoproyég CAD/CAM, YUt Kol OeV AMOTELOVV 1KOVOTOINTIKO LETPO GUYKPLONG Y10l TO
k6 Hog HoTNUOL.

Ot LETPNGELG TTOV €YLVOLY Y10 TO GVGTNIO Stoxelptong Kpven¢ Lviung tov XE odfyncoy -

oe pio mepintoon Péong dedouévav - oty e€orywyn KOUTLADY EXLS00NG TOV UNYKVIGLOV



1.3. Yhomoinon 3

Y10 SLOPOPETIKEG TIUEG TOV LEYED®Y TOV EMUEPOVE KPLO®Y UVNU®OY. Me ™ BoriBeia
T€T010V €180V KOUTLA®Y ETIO0ONG Y10 SLOLPOPETIKES KATNYOPLES - G TPOS TO GUVOAMKO
péyebog ko TNV ovoloyio GYMUOTog Kol dedoUEVmV - Bhoemy dedopévav, etvar duvatd vo
EMAEYOVTOL TOL LEYEDM TV KPLODOV LVNUGV oTe vo eEoc@aiileton yior 1o GHoTNUO
Kamolo emBvun T enidoon, ywpic va Eemepviétan éva mpokaboplouévo 6plo GUVOALKNG

KOTOVEAMONG LWYHUNG,

1.3 YAomoinonm

Ot peTpnioelg 610 TVoTNUO EnUoctoloytkov Evpetnplacuov eiyov otdyo t perétn 166o
TOL YPOPLKOV GLGTHUOTOG SATHTTWONG EPOTHCEMV TOV ALTO SLaBETEL, GGO KO TOV
GLOTHUOTOGC AloAoyLKaV Aedtiov Evnuépmong, To onoio etvon pio epopproyn tov XXE yio
etooywyn dedouévmv otn Boon.

Ot Béoelg dedoUEVmV Yol TIG OTOTEG TPOLYULOTOTTOL BN KOV TOL TELPAUOLTO ETidOoN G lvon N
Béion Tov cvotuotog  AEIQ, T0 0moio oYedEOTNKE KOl KOTOUOKEVEGTNKE Y100
TEKUNPLOOT TOMTIGTIKAOV ayodmdV, 0 ONcovpds Spmv TEYVNG Ko opyLTEKTOVIKNG (ATt &
Architecture Thesaurus - AAT) Ko0®¢ eniong ko 1 féon ULAN mov mepléyel mAnpopopio

Yot KOAALTEYVEG KOl KOTOY WP OELG OYETIKE LW OLTOVG KO TO €PYO TOVG,.

1.4 Opydvoon tng epyoociog

310 5e0TEPO KEPAAOLO TOPOVSLELETON oL v ALTIKT BLPALOYpo@LKT| epyacion o etk e
1 doxeiplomn kpLENG LVHUNG 68 cuoThnato dtoxeiptong Pécewv dedopévay.
IMopovoidlovton tor kOpLow otoryeio Tov KoBopilovv To GYedlocUd eVOG UNYOVIGHOD
Staeiplong kpvENg LVIUNG, OTMG 0 OAYOPLOLOC OVTIKATAGTOONG GEALSMV, 0 LAYOPLOUOG
ST PMNONG TNG GLUVERELOG GE GLGTHUOLTOL TTOV SLOBETOVY TEPLEGOTEPES O Uid KPLOES
UvLe koBmg eniong ko To {Tnuo TN TpoavEkAnong GeAdmyY oTnv Kpuen Lviun.
T'iveton avoeopd, TéAog, 6To Bépa TG SteEorymyfg LETPTICEMV TPOKELUEVOL VoL LeEAeTNOel N
GULUTEPLPOPE TOV UNYOVIGUOV SLoXelpLoNg KPLPNEC LVIIUNG GE GLGTHUOTA BEGEDV
dedouévmy.

310 TPITO KEPAAOLO TEPLYPEPETOL O UMY AUVICUOS OVOTOPEOTAOTG KO 00O KeELONG
OVTOTHTOV 6TO ZVOTNUO ENUacloAoytkoV Evpetnplocpot. Eniong meptypdpeton

OVOALTIKE 0 UMY OoVIGUEG dloryelplong KPLONE LVIUNG Y10 TO GUGTTULCL.
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310 TETOPTO KEQPGAOLO CVOAVETOL O UMY OVIGUEG dloryelplong KPLONG LVIUNG TOL
FVOTHUOTOC ENUaGloAoylkoV Evpetnplocov. téyog tng avédivong ovutnig eivon va
EVTOMOTOUV TOL 6ToL)Eld eKelval 6TO O edLOGUS TOL UNYoviolov dtayeipiong kpveng
UVAUNG ToL oTtoloL EMLOEXOVTOL OTTOLOOTOTE TPOTOTOINGT), DOTE VoL SLolpavel GE ToLoL
KotevBuvvon B uropovicoe vor kivnOel P adloryny Tov oxedlacov pe okond ) BeAtiomon
¢ enid0oM g TOV.

310 TEUNTO KEPAAOLO TTEPLYPEPETOL M TELPOUOTIKT oxediaon. TTapoatiBevton GAeg ot
TOPGUETPOL GTO GYENOCUS TV TELPOUETOV, TOL OTTOL0 VAOTOUON KOV Y10l TN UEAETN TNG
entdoomng tov unyavicrov doxelptong KpLENG LVHUNG.

310 €KTO KEQAAOLO TTEPTYPELPOVTOL TO OTTOTEAEGLOTO TOV TELPOUETOV Y10l TIG PACELG
AEIQ xou AAT. Ta amoteAéouoto cvTd xopaktnpilovton Tumkd 6e ox€om Ue VTE TNG
Béiong Tov ULAN, 1 omoia mopovctéilet peydieg 181ontepdTnTeS, T6G0 MG TPOM To UEYEDOG
600 KoL OG TPOS TNV ovoAoYio GYNUOTOC-dedoUEVMV TToV TN YapokTnpilet.

310 €000 KEPGHAOULO TEPLYPAPOVTOL TO TELPOUATIKE OTOTEAEGLOTO Y10 TN Béiom Tov
ULAN. Exel mapotifevton Kot Tor AmoTeEAEGLOTO Y10, Lol EMTAEOV GELPE TEPOUATOV TOL
npaypotonoujonke yio tn Béion o, e 6Komo Tov eVIOTIGUS T®V “oplav” Tng
GLUTEPLPOPAS TNC.

310 6Y300 KEPAAOLO TOPOTIOEVTOL TOL CUUTEPAGUOTO 0TS TN Sle€odLKT| LEAETN TNG
ouunepleopds g Béong tov ULAN. TTio cuyKekplUéva, ToL GOUTEPAGULOTA GuVoyilovTol
G€ Ol TPMTN GLVOLUGTIKT LEAETN TNG EMLBOONC TOL GLGTNUOTOG LUE TOPOUETPOVS TOGO TN
GUVOALKT KOTOVAAMGT LWYHUNG, OGO KOl TO TOGOGTA EMTUYNUEV® TPOCTEALGEWY.

310 évorto KEQPAAOLO VITEPYEL O EMIAOYOG KO 0LVOLPOPES GE LEAAOVTIKEG KOTEVOVVOELG OTN

Ste€arymyn TEPOUGTOV Y100 TO UNYOVIGUO Stayeiptong KpLeHg Lviune.



£QOA0L0 2
BipAroypooiki epyoocio

To xe@&Aono avtd aoyoieiton pe Tn PLAOYPaELKY avaGKOTTNoN ToL €YeL Yivel Ue oTdYo
TNV VAOTOINGN TEWPAUET®V Yol TN LEAETT TNG ENISOON G TOV UNYOVIGHOV dtaryelplong Tng
KPLONG LVIUNG TOL ZVOTHUOTOS ENUoctoAoytkoV Evpetnplacuov. Eniong, peAetovvton
€00 evaALakTiKol unyovicopol oxedlaong yio GLGTHUOTO dloryelplong KPLPNG LVIUNG,
KUOPLOL YO OPYLTEKTOVIKEC TEAGTN-EELTNPETNTI], Ol OTTOiEg ALTOTEAOVV TN UEALOVTIKTY
KoTeHOLVVOT TOL GLGTHUATOC LOG.

O unyovicuog dtayeipiong g KpLENG LVIUNG TOV TWPOL VILEPYEL KO O 0TO10G
dMMULoLPYHRONKE GOV TULE TOL GUVOALKOD UNYOVIGULOV SLoryelplong Ko AmoOKELONG
ovtotitv Yo TNy Telos, anontel BeATiodoel yio Ty Kolbtepn enidoon Tov Kot TV

KOoAOTEPN EMIO0OT OAGKAN POV TOL GLGTHUOTOS SIS KO TV EQOPUOY®Y TOL [47].

2.1 Awoyeipion xpvorg uviung

H xpoon pviun etvon pukpr| oe péyebog, toeio Lviun eviopevtay, n orolia
YPMNOLUOTOLEITON GTOL VTTOAOYLGTIKG GUGTHUATO Y10l TPOCOPLVY| KOO KELGOT dedOUEVWY
™G KVPLOG UVIUNG, TOL OTtoioL (TLeTEVETOL OTL) TPOKELTOL VO Y PN GULOTOINO0VV.
OVLGLOGTIKA, 1 KPLET UVHUN elvon 1) EmToen] VEUEGO GTNV KOPLOL LV Kou To dioko [42].
Me dedopévo 6L tpdsPoom oto dioko eivon 4-10 popég wo apyn o€ GHYKPLOT LUE TNV
npdcsPoomn oty Kpuen wviun, eivon eavepd 6t n dtoeipion g KpLEMG LVHUNG Tpénet
VO GTOYEVEL GTOV TEPLOPLOUOS TV TPEEEWV avEyvVmOoN g/ YPoeic amd/oTto dioKo.

H emtuyio g xpriong g omodideToil 6T0 GovOUEVO TOL TapoTnPeiTan 6Tt oL StevdvVGeELG

NG LVIUNG O1 OTOTEG X PMGLLOTOLOVVTONL KT EVOL TPOYPOULLLOL VIIKOVV GE “‘OUAdES” TOL

5
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etvorn mOavé vo umv aAAGEOVY Yo ueyddo xpovikd dtastipatao. To eotvouevo avtd, To

omolo elvor yevikd yvootd o¢ “1dtotntor tomKdtnTog”, €xel 800 SoCTAGCEL :

e XPOVIKN TOomKOTNTOH, OOUQOVO Ue TNV omola m  TANpoeopiot TOL TP

yxpnotponoteiton eivor ToAH TOaVS vo xpelaotel 6To £y yHG LEALOV Ko

e YOPIKN) TOMKOTNTO, GOUE®VO HE TNV omoior Ol SlevBVVGELS avVaPOPES TOL
TPOYPEUUATOG OTO €yYVG LEAAOV elvar mBovo vor Bpickovion Kovid 6Tig TpE€Yovces

evdHVOELS OVOLPOPEC.

2.1.1 ZXrouyeio oroyeipiong kpveig Lviung

To otoyeio mov yapoktnpilovy éva cvoTNUo Storxeiptong KpLeNg Lvniung etvon motkiia.

Ta onuovtikoTEPO Omd LLTA OVOLPEPOVTOL OTN GLVEXELDL [42] :

e ALy6p1Ouog ovékAnong

O oAyépBuog avtdg YPMNOUOTOLEITOL YOl VO OTOPOCLOTEL TOTE UETOPEPOVTOL
ceAdeg oty KpLEN UVhUN. YTdpyxovv ddpopes evaArakTikéc Avoels. Ot ceAideg
ovoxkaAovvtor poag {ntnbovv (fetch on demand) 1 mpoovokaiotvton (prefetch).
Ot alyép1Opol TpoovEKANoNS TPOosTafovY Vo “UovTEYOUV” TTolor TANpoopio Bo

YPELOOTEL GUVTOUOL MOTE VOL TN UETOPEPOLY VOPLTEPOL TNV KPLOT| LV

o ALy6p1Ouog xotovoung T uviung [42]
O oAYOpIOUOC KOTHVOUNG TNG KPLONG UVAUNG Holpalel To Slabécluo xOpo TNg

OVAUECO GTLG GVUVOPOLEG (concurrent) dlepyocieg otn Boon.

Ot aAy6p1pot katovounig dtokpivovton Ge :

-- TOMLKOVG, Ol OMOiol ToPay®POVV TUNUOTO TNG KPLENG UVAUNG ot KAOE
dtepyooio, xopic vo AapBévouy Loy TIG VoPOPES TOV VITOAOLTMV SLEPYAGLAOV.
Ot tomikoi adydpiouotl Kortovoun|g ywpifovton Tepontép® Ge 6TOTIKOVG, GTOVG
omolovg TO TUAUO TNG KPLENG UVIUNG TTOV OLVIIKEL GE Lol SlePYOooio TapOUEVEL
otoepd o OAN TNG TN SAPKELD KO G SLVOUTKOVG GTOLE OTO10VG TO TUT|ULOL
™G KPLONG LVIHUNG TTOL amodideTal oe KAOE dlepyocio umopel vor LEYOAMVEL Ko
VOl LLKPOUVEL OVAAOYOL LLE TN GLUTEPLPOPE TNG SLEPYOULGIOC G TTPOG TLG CLVOLPOPES

(oAy6prOpotr working-set [17, 18], page-fault-frequency [13]).
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-- K0B0A1K0VG, 01 0TTO{01 TP oY WP OVV TUNUATOL TNG KPLPN S UVIUN G OTLS Stepyooieg
AouBéavovtog VIOYN TN GLUTEPLPOPE OVOLPOPHOY OA®V TWV GUVIPOU®OV

dlepyooiay.

-- aAyopiBuovg ot omoiotl dtaywpilovv ™ uviun oe TUUOTO, o€ Kobéva omd To

omolo vITapyeL évo LOVo e180g GeEMIMV.

e ALy6p1Ouog avolitnong otny kpven uviun [20]

Omnotednmote (o StepyaGio: TPOYULOTOTOU|OEL ot AOYLKT atvai@op & 6 GeAldoL, yiveTon
ovoltnon oty Kpuen Uviun yuo 1 oeAlda ovutny. Me dedopévo 6Tt arutd etvor évo
oA LY VO YeYOVAS, 0 adydp1Opog avalntnong npénel va eivor ToAY amodoTtikdg 6e

T VTN TO.

O1 yvwotdtepol alydpiouol outnig g Kortnyopiog eivon ot oukdéAovbor :

-- omevdeiog ovolntnon, katd v onoio eEetdlovton oelplakd GAeg ot oeAideg
MG KPLPNG UVIUNG.

-- TVOKOG UETEOPOONG, VIO TNV TPOCTEAQCT) TOV OMOIOL YPMNOLUOTOLEITOL O
op1Oudc ¢ oedidog. O mivakog puetdppoong uropel vo eivorl atoéivéuntog 1
to&vounuévog,.

-- MVOKOG KOTOKEPLATIGILOV, VIO TNV TPOCGTEANGT] TOL OTOLOL YPNOLUOTOLElTON

oAYERPLKOG LETAUOYNUOTIGUES TOV aplORon TNG GeALSOG.

e ALy6p1Ouog ovTiKOThoTOONG

v amotuyio (GEEAULN) oG AOYIKIG ovOoLpopdic, 6V I KPLOT Lviun elvon yepdn,
oonteiTon emAOYN oG GEAMSOG Yo AVTIKOTAOTHON TNS OO QLLTHY TOV ELGEYETOL.

Avt6 amotedlel avTikeipevo Tov adyopiBuov avtikatdotoong [42].

Boolk6g 6t0)0¢ KGO adyopiBuov avtikatdotoong eivol 1n eAoylotonoinon tov
PLOUOYV GPUAUATOY GTNV KPLET UVNUT, Yol dedoUévo UEYeBOC TG Kol dedouévn
KOTOWVOUT] TNG.

Ot dtdpopot aAy6p1OpoL ovTIKATAGTOONG Kototdosovton Le Baomn 1o kKotd Tdco

Aopupévouy vdym Tor ok6AovBoL KPLTHpLoL yiow TNV €mA0Y g GeAldog mov Bo

ovTIKOTaoTO0EL (TG oeMdoc- - OvporToc”)
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-- xpOVOC omd TNV TPAT 1N TNV TeEAevtaio ovo@opd 6tn oeldo (.. oAdydplOpog
FIFO)
-- OAec 1) O1L O TPOCPALTEC OVOLPOPES OTN GeEALdL (TT.). adyOp1Buog LFU)

-- oLVOLOOUOG TV TOPATAVE (T.Y. oAyopiduot LRU, CLOCK, GCLOCK, DG-
CLOCK, LRD)

o ALy6p1Ouog evnuépmong Tov dedouévmv

H mpdEn g ypoeig ota dedopévor TNG KPLONG UVAUNG dnuovpyel tnv omodtnon
evnuépmong tov diokov Yl to yeyovog [42]. H evnuépmomn avt evdéyeton vo

TpayLotonoin el pe d0o Tpdmoug :

- OUECMG LETA TNV EVNUEPMOT TV GTOLYEI®V TNG KPLENG LVAUNG M

-- UETE TNV OAOKANP®OT TNG dlePYaGiog Tov TPoK&Aese dALOYT TV dedOUEVWOV

o ALY6p1OUOG S1OTIIPNONG TNG GUVEMELOG OVOUECO GE TOAAOTAEC KPVLOEG LWVILEG

Y& VTOAOYLOTIKO GVGTNUO TO 0010 SLaOETEL TOAAEC KPLEOEG LVILEG TTOV autoBNnKeHOLY
oeMideg 1810V eidovg, vIdpyel To TPSPANUE TG eECPEALONG OTL GAQL TOL LV TiYpOLPOL
evOg TULaTog TANpoopiag etvol Ta idia [42]. Tio To oKomd owtd, eivor amapoitnTo
VO EVNUEPDVOVTOL YLOL TNV TPOToToinot dedouévav OAEg ol KPLEEC UVHUESG TOV

Stabétouv avtiypopd Toug. Ot uébodot mov epopudlovton eivor :

-- UETAO00™ TV OAANY®OV Ot OAEG TIC KPLEEC UVNUES TOL dtabétouv v ida

TANpopopio

-- oKVP®ON, OTLS LIOAOIMEG KPLEPEG UVTUES, TOL TUNUOTOG TANpo®opiog Tov

VIEGTN TNV CAAOYT

-- amayopevon Hrnopéng, oe TEPLOGOTEPEG OO UL, KPLOEG LVIIES, OESOUEVMV TOV

omolwv EMTPENETOL ) TPOTOTOINON

2.1.2  Awoyeipion kpveig uviung o€ cuotiroto fécemv oeoouévmv

To cuotiuota dtoyeipiong Phcewy dedopévav Topéyovy TOLG S1KOVE TOVE UNYOVIGULOVE

Yo TN XPMGLOTOINGN TNG KPLENG LVHUNG, TOPE TO YEYOVOGS OTL TOL AELTOVP YLK
GULGTHUOTO SLOETOVV UNYOVIGULOVG Yo dtorxelplom kpueng uiung apyeimv [20]. Avtd
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ovuPaivel eEontiog TV SLoPoPeTIKMY LoVTEA®Y TPpdSPoong otn viun omd po
dtadikocio dtoryeiplong g Péiong, oe oxéomn Ue To GELPLOK A (GLVTBMC) LOVTEALL
npéPoong mTov ToPoVSLELOVV TOL TPOYPCUUOLTOL.

Y€ ovToKeVTPLKEG Pdoelg dedouévmv, eEGALoV [27], n TpdoPaon otn Bdon yiveton
OKOAOLOWVTOG JElKTEG GE YPAPO OLVTIKELUEV®V, YEYOVHS TOV KUOLOTA atkOUT SLGKOAGTEPT
TNV VALY WYY 6€ KAmolo Lovtédo mpdsfoonc.

Mo okéun dta@opd mov Topovotdletol o PACELS OeSOUEVM®Y - OVTOKEVTPLKEC 1) OYL -
elvai 1o yeyovog 6t n dtoxelpton| Tovg TPOYLATOTOLEITON LEG® SOGOANYLHOV GTO TEAOG TMV
omolmv elvon awopaitntn n evnuépwon tg PAong Yo Tu GV TPOTOTOLCELS. AVTO
enpovileton o oLVTIOOIGTOAY| LE TOL TPOYPEUUOTO TOV OTOLWV Ol TPOTOTOL|GELS GE
dedouéva etvar Guecso oportég 6To diGKo.

Me Bdiomn 6Ao T ToPOmEve, elvarl eovepn) 1 ovaykn EexoploTic LEAETNG TOL UNYOVIGULOD
Staeiplong e kpueng UVNUNG ylo Béoerg dedopévav, e TpéTo MGTE VoL U LEVOLY
oveKUETAAAEVTA (1] VO EEVTNPETOVBVTOL OMOSOTIKOTEPL) TOL LOLAITEPOL Y OPOKTNPLOTIKE

TOVC.

2.2 Aly6p16potl ovIikoTdoTooN

2.2.1 Tvootoi oAydépiouot

O oAyOpIOULOG OVTIKOTAGTOON G GEALS®WV GTNV KPLPT Uvijun ivort évo omd to
onuovTikdtepo {NTALOTO YioL TNV ETITELEN 1KOVOTTOINTIK®Y eMddcemv. Tl 10 Adyo arvTo,
ot aAy6p1Bpot mov meptypdipovtol otn BipAoypaeio eivon moAvdpiduotl Ko a@opotv
TOLKIAEG TEPIMTAOCELS TPOYPOUUETOV.

O1 yvwotdtepol omd Toug ol yopiBuovg orvtovg eivat ot ckéAovbot [20] :

¢ RANDOM : n ceAida n omolor mpdkerton vor avtikotootabel emAéyeton Ty oo
ovapeco 6e oTég Tov Ppiokovtol oty Kpver uvhun. H enidoon tov aAyopibuov

QVTOV YPNOLUOTOLEITON OTLG LETPTIGELG G TIUT TNG XEPOTEPNS dLVATIC ENIdOONG.

e FIFO : n ceAida n omoio mpdrertton vor ovTikotaotofel eivatl ovti Tov Tpwtn elye
etooy el oty KpLEM Uviun omd avtég mov Ppiokovtol exel. O adydplOpog avtdg

elvor 18aviKOG yior GELpLoKT] alkOAOLOTOL OLVOLPOPDV.

e LFU:noceAlda mov avtikobictotol elvor outh te T LikpoTepn LY VOTITO OLVOLPOPMV.
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e LRU : 1 celida mov avtikodictotol eivorl ovt mov xpnolonouonke Ayétepo
npdseato and avtég Tov Ppiokovial oty KpvEY Uviun. Me Bdéon tov optoud g

xpnoporoinong pog ceAMdoc, o adyopiBuog epeaviletaol oe 0o eKdOCELC

-- Av xpnowonoinon ceiidog Bewpeiton | cvopopd oe LTV, TOTE 0 AYOPLOUOG
ovTIKoB1oTé TN 6eAido n omolo Tptn €ytve FiXed otnyv xpven uviun pe éon
tov aly6p1opo FIX-UNFIX [20].

-- Av yxpnowonoinon ceAidog Bewpeiton N 0OAOKANPOUEVT YpNOLLoToinet| TS - N
omolo meptAoupéver Tig doelg FIX ko UNFIX - 16te 0 odydplOpog ovTikobiotd

™ oeAlda M omoia Tp@tn €ytve UNFIXed outd tn pviunm.

¢ CLOCK (SECOND CHANCE) : yio. Tnv vAomoinon tov aAyopiBuov owto, e kébe
ceAda mov PBploketon oty kpveEH uviun oxetileton éva bit yprione, evd vdpyel
Kl évog OelkINng NG emduevng Béong oty KpLve1 Uviun g omolog N ceAido Bo
ovTikotaotofel. Otov 1 ceAido ypnoponoteital, to bit ypriong g yiveton 1. Otav
XPELOOTEL M CVTIKOTAOTOOM oG GeAidag, eEetdleton To bit xpriong g ceAidog mov
Bploketon otn B€om mov delyvel o delkIng avTikatdotaons. Av To bit ypriong eivo
0, n ceAida avtikabiototon. AtopopeTikd, To bit ypriong tibeton otnv Ty 0 Ko o
delktng mpoywpd oTnV enduevn BEon 6Tov TvoKo TMV GeEMI®V TS KPLENG LVHUNG,
0 omoilog BewpoVUe OTL €xel KLKMKN 0pYEvmON. Me Tov TpOTo 0vTh, KAOE GeAlda el

pa < devtepn evkonplo” TOPAUOVIG GTNV KPLEY| LVTUN.

¢ GCLOCK : mopoiloyn Tov Tponyovuevov aAyopibuov, otnv omoio To bit ypriong
ovtikoliotaton and €vov UETPNTH] oVOoQOpWY TOL opylkomoleital otnv Tuf 1,
ovEaveton kébe Popd Tov yiveton ovopopd 6T GeAISN Kol LELWVETOL KAOE QopE
TOV TOV TPOOTEPVE 0 OelKTING avTiKotdotaons H aviikotdotaon pog ceAidog

TPOYUOTOTOLELTO KO TTEAL OTOV O LETPTTIG Cva@OpdV TNG LetmBel otnv Tun 0.

e LRD : 1 celida n omola mpdrerton var ovtikatootodel, elvor ovtr| e ™ kpotepn

“TUKVOTNTO 0LVOLPOP DV GTO GUVOAO TMV OVAPOP WV GTLG GEALSEG TNS KPLONC UVTUNC.

e ALLot oAyéprOuot :

Ext6¢ omd tovg mopondve, otn PipAtoypopio mapovoidlovial oAyopiduot ot
omoilol emAéyovv GeAldeg Yo avTikotdotoon Ue Péon kdémolo (Yvwotd) HoviéAo

npooneldoemv k6&Be depyociog [10, 13, 31, 39]. H pébodog ovtny evdeixvuton -
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Ko Topovotélel moA) KoAd omoTEAECUOTO - GE GLOTIHUATOL GTOL OTTOTCL 1| EKTEAEDT
dlepyootev emovorlopuPdveton - cuvexde 1| G TOKTE YPOVIKE StooTiUoTo (TT.).

tpoanelikég S0GOANYIEC).

O Tapamdve adySptopot pedetiOnkoy ko epopudlovion kopla otny enelepyacio
docoAnyayv (transaction processing) 6mov ovEAOYOL LE TO LOVTEAO TPOCTEABGEWMVY (access
pattern) k&Oe kot yopiog TPOYPOUUETOV, EMAEYETOL O KATHAANAOC Y10l ALLTA OAYOPLOULOG

OCV‘CIKOC‘COCG‘COCGT]Q.

2.2.2 Egopuoyn o€ yvoOoTd GUGTANOTO SLOYEIPLONG OVIOKEVIPLK®OV PEGEMV

oedouévmv

TMopd To peyGAo TAN00¢ oAyopiOU®MV aVTIKOTAOTAGNG TOL TEPLYPEPOVTOL GTN
BipAroypopic, TGO QLTWY TOL TEPLYPEPOVTOL TAPOTAV® OGO KL SLAPOPWV TOPAUALNY DV
TOVG, 1 EPOPLOYT TOVG GTOL GLGTNULOTO SLOLXEIPLONG OVTOKEVTPIKMOV BAGEWY deSOUEVOV

elvou mepropropévn.

H Sidikplon, 6to onueio avtd, avAUECSO GE GYECLOKES KOl OVTOKEVTPLKES Plioelg
dedouévav o@eidetan 6To Yeyovog 6TL, eEontiog oLYKEKPIUEVMV TPGEewv Tov elval duvortd
VoL TPOYUOTOTTOIN 000V 08 O eCLOKEC BAGELS SBESOUEVMV - TT.Y M TPGEN TG GUOIKNG
oUvoeong (natural join) - VEéPyEL N SLVATHTNTO TPOGIOPIGUOV CLYKEKPIUEVOV LOVTEAWDV
TPOGTEALONC KOl EKUETAAALEVLGTIG TOVG Y10l TNV EMAOYT| TOV KATOAANASTEPOL OAYOPIOLOV
OVTIKOTAGTOONG GEALSV GTNV KPLOT UVIUN. AVTIOETOL, O1 0LVOLPOPES OTLG OVTOKEVTPLKES

Béioeirg dedopévav eivon Tuyaieg kot dev ToPovotELovy LOVTELO TPOCTEAOONG.

EmmAéov, 1o o0Y(pOVO DTOAOYIOTIKA GUGTHLOTO SLOBETOVY KOTE KOVOVOL LKOVOTTOLN TIKG
QOO KEVTIKS X DOPO GTN UVTIUT, YEYOVOS TOV ONUOLVEL OTL N X OPNTIKOTNTO TNG KPVONG
pvnung etvor opxeTd onUoVTIK.

' to Adyo ovtd, suotipoto dtwe to Oy [37, 38], EXODUS [7], Objectstore [36], ORION
[32], 8¢ SraB€TouV GALOV OAYSPLOULO OVTIKOTEOTAGNG GTNV KPLET| uviiun and tov LRU,
eV 01 TPooTdBeleg PeATimong Tng enidooNE TV GLGTNUAT®Y TPOSHVATOAILETON GTOV

€Leyy0 GALOV ToPayOVT®V KOOLGTEPMONG,.
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2.3  Apyrtextovikég mehbitn-eSonnpetnti

Eva obotnuo teAditn-eEunnpetn T eivorn Pio KoToveunuévn opyLteKToviKy AoyLopKon
nov exTeleiTon og éval diKTLO KM VITOAOYLGTEG-TEAGTES KOl KOVOUG
VROAOYLOTEC-eEVTINPETNTEG [23]. Ot dlepyaoieg-TeEAGTEG EKTEAOVVTOL GTOVG
VTOAOYIOTEC-TEAATEG, OTOL TTOPEYETOL SLOAOYLKT) EMLKOLVOVID. LE TO XpNoTT. Ot
depyaoiec-eEumnpetntéc eivon kotvol Tépot Tov TPy ovy VRN PESieg KaTd ToporyyeAio
TOV TEAULTMV.

O Sto mpLopdg Twv evBLVHY ToL VTooTNPiletanl 0To HovTéLD TeEAdTN-eEVNPeTNTNH
LKOVOTIOLEL TLG OIVAYKEG TV XPNOTOV VA, TAPEAANAQL, TOPEYEL VTOCTHPIEN YOl TN
dtayeiplomn, T0 GLVTOVIGUO KOl TOV EAEYYO TV KOVAOV TOP®V TOV GLoTHUTOS. ETot, 1o
HOVTELO TEAETN-eELTINPETNTY| amoTeEAEL EVOV OUTOTELECULOTIKG TPOTTO SOUNONG

KOTOVEUNUEV®OV GUGTNULETOVY.

2.3.1 To povtédo melGIn-eSunnpeTNT Y10 GVOTHNOTO Loy EIpLONG

OVTOKEVIPLK®OV PECEWV deO0UEVEOV

H cuyydvevon Tov LOVTEAOL TEAGTN-EELTNPETNTI] KOl TOV GLUGTNUATOV SLOXEIPLONG
OVTOKEVIPLK®OV Béoemv dedouévav €xel dnuiovpynoet o véa Téén cvotnudtov facewy
dedopévav. ToL GLGTHUOTO VTE YPTCULOTOLOVV TO LOVTEAD TEAGTN-EELTINPETNTH YOl TNV

TOPOYY| AUEGHTNTOG 0TO XPHoTN ! Kou TNV VIOoTHPIEN TOAVTAOK®Y KOVAV Sedouévav oe
éva koTtaveunuévo meptaAiov.
Ol 0pYLTEKTOVIKEG TEAGTN-EELTNPETNTH Y10 GLOTHLOTA Sloxeipiong Péioemv dedouévmv

KOTNYOPLOTOLoHVTOL e BAom T LOoVASa ETKOIVOVING OLVEUEGO GTOV TEANTT) KO TOV

e&unnpent [23]. Etot, ot medditeg eivon Suvatd va 6TéAvouy onThGeLS Yo dedoUévo GTOV
e&umnpen T €iTe MG EPMTNOELS, OTOGTE OLVOLPEPOUOGTE GE GUOTHUOTO. LETAPOPELG
epotiioenv (query-shipping systems), €{Te MG CTHGELS Y10l GUYKEKPIUEVOL OLVTIKEIUEVOL
TANPOPOPLOG, OTHTE LVOLPEPOLLOIGTE GE GLGTHUOLTO LETOPOPELC TANpoYopiag (data-shipping
systems).

IV TpATN od TIG THPATAVE® KATNYOPLES, 0 TEAGTING GTEAVEL TNV EPWINGCT) GTOV
e&umnpetn Ty, 0 omoiog TNV exTeAel Ko GTEAVEL TOL LTOTEAEGLOITOL GTOV TTEAGTN.

¥1n devtepn ol CtVTEC, M pWTNOM ekTEAElTON GTOV TEAGTN, 0 OToiog {Nté otd Tov

!0 onofog Sev avarykéieton vo eEotkelwPel pe 1o TOAOTAOKO, EVIEXOUEVAC, AOYIOULKS TOV eEVINPETNTY
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e€umnpe T TO SEGOUEVH TOL OMOLTOVVTOL Y10 TNV OAOKAP®OT QLTHE TNG dEPYOOIOG,
Tow GLGTAUOTO LETOUPOPELS dESOUEVMV oy wpilovTon TEPOLTEP® GE GLOTILOTO LETAPOPAS
ceAMOwv (page-server systems) GToL 07ol0L 1 EMLKOLVMVIO TPOYLOTOTTOLEL TO
YPMNOLUOTOLDOVTOG PUOLKES LOVASES OLVTIKEIUEV®V (TT.Y. GEMIEC T} TUNUOLTAL) KOl GUGTILOTOL
UETOQOPAC ovTIKELUEVMY (Object-server systems) 6To 0olo LETAPEPOVTOL AOYIKEG LOVEOES
OVTIKELUEVV (T0.X. TAELAOEC OVTIKELUEV@V).

Me dedopévn ™ cuveyn BeATioT TOV VIOAOYIOTIK®Y GLUGTNUAT®Y TOV AELTOLPYOVV GOV
TEAGTEC, Ol OPYLTEKTOVIKEG LETAPOPAS SEGOUEVAOV TPOTILOVVTOL OO QLVTEC LETOLPOPEIC
epwtiocmv 2. To 10 AGY0 owtd, N TAELOYN Qi VTOAOYIOTIKAG 1Y VOG KO UVHUNG TOL
GULGTHUOTOG LETAPEPETON GTOV VIOAOYLGTN-TEAGTT. [Topdi TO Yeyovdg 6TL o
VROAOYLOTHG-eEumNpeTN TG elvon GYeddV olyovpo GTL SLabétel TEPLOCHTEPT UVIUN KoL
VTOAOYLOTIKT 16XV ad OTOLOVINTOTE UELOVOUEVO VITOAOYLGTI], ) GUVOALKT VUM Kol
VTOAOYLOTIKT 1GY VG TV VITOAOYIGTAV-TEAXTAV TOL GLOTILOTOG O elvon peyodlvtepn oo
LTV ToV e&unnpetn . ETouévmg, LETOPEPOVTOG AELTOVPYLKOTNTO oitd ToV eEVmnpetn Ty
TPOG ToVG eAdteg umopel vor fedtimbel onuovtikd n enidoon ToL GLGTHUOTOC, KOO®S 0

TPAOTOC OmOTEAEL LY VA ONUELO GLGCDPEVOTC.

23.2  Awoyeipion kpveig uviung otov meadtn

1oL TAOHOLOL TNG LETAPOPEG AELTOVPYLKOTNTOG OO TOVS EELTNPETNTEG OTOVE TEABITES,
peAeTATON £ M YPNCUOTOINGCT TNES KPLENG UVIUNG TMV TEAQTMV Y10 TNV TPOCMPLVTY|
omoBKELOT) SEGOUEVAV OTAPOLTNTMV YO TNV EKTEAECT] EPWTNCEMV OO TOV
VTOAOYLOTH-TTEANTT).

H amobrjxevon dedopévav otny Kpuer| LVIUN TOV TEAXTOV, XL TA akOA0LO

OTOTEAEGULOITOL

e Suvouikn dnuovpyio Kol KOTooTpoEn ovIlyplowv ceMdmv omnd Tovg TEAGTEC,
YOPic TNV ovaykn avoadlopydvmong Tov guotkov oxedlacov g Péong dedouévay,

Ommg ovpuPoaivel oe GuoTioTe OOV Voot PileTon GTOTIKY INULoLPYio LVTLIYPEPWV.

e 1010ktNGio devTépov emmédov KoTé TNV omoio Tol ovTliypo@o TV GEAMSWY OV

omodnkevovTon 6ToLG TEANTEG elval amodektd vor €ovv VIootel kémolov Pobov

270 GUUTEPOLGHLOL VTS, GTO OMOL0 KOTOATYOUV TELPOLOITLKE, OTOTEAEGILOLTOL LLEAETAV, EPYETONL GE GUYKPOLOT
pe to Prounyoviké mpdtumo mov opopd to ido LT, CVOUPOVO e TO OTOl0 TOL CLUCTAUOTO UETHPOPAS
EPMTNCEMV ATOTEAOVV OITOLTN O



14 £pGA0o 2. BipMoypaeikn epyosio

tpomomoinomn oe oxéon UE TG TPOYUOTIKEG oeAldec, ol omoleg omobnkevovton
otovg e&unnpetés. Etol, ol 6eAidec 01OV TEABITEC UTOPOVV VO KOTOGTPUPOVV
OOl ONTTOTE GTIYUNY X WPIg VO TPOKAAEGOVY TNV aMAELD dedopévmy. Me tov Tpdmo

otd, eEaceorileton  a&lomotion Tov cuoTiHaTog [1].

To mopoméve ototyeia, 6 GLVILOCUS UE TNV EKUETAALELOT TNE VTOAOYLIGTIKTG 1Y VOG
TV VTOAOYLGTWV-TEANTWY, KOOIGTOUV QOVEPO OTL M YPNCLUOTOINGCT TN KPLENG UVIUNG
TOV VTOAOYLOTAOV-TEANTAV UTOPel VoL amoderyBel TOAD GNUOVTLKY YioL TNV ovdENGM TNG
VTOAOYLOTIKNG 10 VOC TV GLUGTNUATMV.

Idodtepn onuocio €xel TAVTO M SLOTHPNON TS GLVETELOG TV dESOUEVMV, GTOLXELO
TAVTOTE CNUOVTIKG GE GLGTNUOTO SO EIPLONG KPLPNEC LVIUNG GTOL 0TTOT0L VITEPYOVV
ovtiypoo dedopévawv. To ototyelo avTtd €xel OmOTEAEGEL OVTIKEIUEVO EKTETAUEVIC

UeAéTNG, N omoia TopoLGLALeTON G ENOUEVO KEQEANLO.

2.4 Alotiipnon tng cuvERELOG

24.1 Tevikd

To {fTnua TG LT PNONG TN GLVERELOG TIBETOL OO TN CTLYUT TOL Ol KPLEOESG UVTUEG
oT1G omoieg amoOnkevovTol dedopéva Tng idtog féong yivouv mepiocdtepeg omd pia. Xtnv
nepinTomn oy, 0 GYESOGUAC TOV GLGTHUOTOS dLXEIPLONG KPLONG LVIUNG TTPETEL VOL
etvon tétolog dote va eEacparileton  TadTIoN VTLIYPAP®V TOL 18100 TUHUOTOG
TANPOQOPLOG, OTOV OLTE TPOKELTOL VOL X PNGLULOTOIN 00UV [23].

Onwg elvon yvootd ond tn Bewpio Bdcewv dedouévmv, dtov oe pio féon
TPAYUOTOTOLOVVTOL TOAAES TOVTOYPOVES AAOYEC, 1| EVIUEPMOT) TV deSOUEVWV TTPETEL VOL
yivel 6mmg ov auTég elyorv mporyportoromOet oelplakd. H apyn ocvt| ovoudleton opym
celplokdtnrog (serializability) ko tnpeiton oe Ao Ta cvoTiuaTo dStoxeipiong faoewv
dedouévmv ylo vo Stotnpn el n cuvénelo Tng TANpopoploc.

H npoéxtoiom g €vvolog Tng GELPLOKATNTOS GE GUGTHOTO GTO OTOL0L EMTPENETOL M
VYrapén oavTypdemv TAnpoeopiog, ovoudletol oelplokdTnTo eVOC ovTLYpdi@ov (one-copy
serializability). H a8éortn Yo tovg xp1rioteg emovaAnym nAnpoeopiog, dnuiovpyel tnv
omoitnon n ekTéleon oG oelpdg depyoctdv otn Béion vo tpénetl vo epepovileton Gov

celplokt extédeon Tav 1Sty diepyacidv oe Péon yopic aviiypoo.
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oy enitenén ovtod Tov 6ToY 0V, elvor amopaitnTo, N TpoToToiNoM eVEC O TOL
ovtiypogo, va avtikotontpileton oe OAd ToL LTOAOLTOL.
1n cuvéyeLd, ToPOVOLELOVTOL GE LEYOAVTEPT) AETTOUEPELD GLYKEKPIUEVOL OAYOPLOULOL

SlaTiipnong Tng GLVERELOG.

242 AlyopiOuot o1oTpnoNG TNG GUVENELOG

Ot oAy6p1OpoL Sotripnong TNG CLVETELNG TNS KPLPNG LVIUNG TToL eppavilovton 6tn
BipAroypapio katnyopromotovvton pe Béom ddpopa kprtiipio [23]. Aoupévovtog vndym,
®o1660, 6TL KHPLO OVTIKEILEVO TOVG elvon 1 eEao@BALlon un Yrapéng dkvpng TANPoPopiog
o1t Bbion - Gxvpn Bewpeiton n TANpoeopic Tov elvon ToAondTepT o TNV TEAELTALN
evnuépmon g idtag TAnpogopiog amd olokAnpouévn diepyocio - TpoxHITEL OTL Elvor
AOY1KO Vo TOVG Stoywpicovpie pe BAom TNV TOKTLKT TOV 0KOAOVOOVV GTOV TOUEN OLVTO.

ETGt, o1 0AyOp1BUOol SLoT PN oG TS GLVERELOG TNG KPLENG LVHUNG dloekpivovTon GE :

¢ IIpoOtoK0AALO OViYVELONG , TOVL EMLTPEROVY TNV VTOPEN GkLPNG (stale) TAnpoopiog
oe kpLeN(éc) uvnun(ec). Emouévog, ot depyaciec ogeidovv vor eAéyyouvv tnv
eYKUPOTNTOL TV JSESOUEVMV TOL XPNGLLOTOLOVV (MOTE VO TOVLG EMLTPOMEl VoL
tepuaticovy, evd o e&umnpemtic (server) eivon VIEVOLVOG Yol TN SlOTHPNON

TANPOQOPIOG TTOV OOl EMTPETEL TNV TPAYUALTOTOINGT TOL EAEYYOV.

o IIpOTOKOALL OITOQUYTG , TOV dev EMLTPENROLY TNV VIapén dkvpng TAnpoopiog. To
npotoKoro crvtd Bacilovion oty apyx”y ROWA (read one/write all), cOuewvo pe
v omolor M avdyvwon TAnpoeopiog yiveton elevBepa, ALE Yoo TNV evnUEP®ON
TANPOQOPLOG TPEMEL VoL EVIIUEPMOOVV OACL TOL OVTIGTOLY L OLVTIYPOLPOL YLOL VOL ETLTPOUTTEL

o1 depyocio vo TepUOTIOEL.

e Owvei-ovtiypogo : oe cvotijuoto mov vrootnpileton M évvolor Tv Olovei-
OVTLYPAPWV AOOM KEVETOU GTNV TEPLOYT] TOV X PTIGTN TANPOPOPIC TOL QVTOG EMAEYEL.
To otovei-avtiypaeo orote AoV TULATO TANpOPOpiog, Tor omoia oyetilovTon pe TV
(otwodmote €ykvpn) TAnpogopice Tov Stabétel 0 eEVINPETNTAG, UE CVYKEKPIUEVES
cLVOTikeg ToL KaBopilouvv To YPoviKS TEPLOWPLO TOL SIVETOL YIOL TNV EVNUEP®CT TOV
oVTLYPEEOL, 6TOV TPOTOTOINOOVY Tal dEGOUEVH TOV EELTINPETNTH. ETOL GLGTHLLOTOL

OUTE, 1) TPOTTOTOINGCT deSOUEVMV elval TEAELWC KEVTPLKOTOINUEV.
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Eivor govepd 6T 1 texvikn mov Bacileton oty aviyvevon elvon amAovotepn and outn
nov Bociletol oty amoeuyn. 1 owTo, YIoTl 6To TPWTOKOALN aviyveELoN G oL
Slepyaolec-meEAETEG EMKOLV®OVOVV UE TN JlEPYOOIO-EELTINPETN T LOVO OTOV LVTEC TO
BéLovV 3 ko Gyt OmOTESTOTE TPOYLOTOTOINOEL Lot EVUépmo.

EEGALOV, Le TN prion TP®TOKOAA®Y Vi VELONG OTOPEVYETOL 1 OLTOUTNON
XPMNOLUOTOINONG KATOVEUNUEV®V OAYOPTOU@Y YioL TNV ETTALOT TPORANUAT®V TOL
TPOKVITOVV GE OLVEAOYEC TEPITTMGELS. Edv, Y10 TopAdeLy L, TPEMEL VOL TPOrYUOTOTOIN Ol M
oaviyvevon adeE600v, T UTopel va Tporyrortomoin el otov meEAd TN, o onoiog Stabétel
KGOE oTiyun OAN TV amopaitnTn tAnpogopia.

Boolko LetovEKTNUO TG X pNotpomoinong adyopibuwy aviyvevong, wotdco, eivon n
UeydAn e€bdiptnon amd 1 depyocsio-eELTNPETNTH YOl TNV TPOYLOTOTOINOT OTOLOGONTOTE
TPGENG ota dedopéva. 1 avTd, Yol oTo TPMTOKOAAN OTOPLYTG, Ol EVIUEPDOEL CYETIKE
UE TNV TpoTomoinom dedoUévmy TPoyUOTOTOLELTOL amevOeiog oLvVEUEGH GTOVG
VIOAOYLOTEC-TTEAGTEC, YEYOVOG TOL CUUPAALEL GTNV gveMETD TOL GLOTHULLTOC,

Ye yevVIKEG YPOUUES, I XPTION TOV eVOC o6 ToL 000 TPWTOKOALX dev amokAeiel To GAA0. Ot
GLVIVOIGUOT TPOTOKOAAWY dIvOuV GUYVA TN Y PVOT| TOUN TOL AMOLTEITOL Y10 TNV

Ood0TIKT AeLTovpYio TOL GLOTILOTOGC.

Detection-based mpwtéxoAiro

E&outiog Tg KevIplkomomuévng Lopenig Toug, T TpoToKoAL oL PBacilovton oty
oviyvevon omoTeAOVV EMEKTAGELS TV TAPOASOGLOK®OV AYopiOuwy KAEWSDUOTOG 68 d1V0
@aoelg M ‘oeLd60Eov” EAEYX 0V GUVIPOULKOTNTOG.

Ol TEPUTTOGELS TPOTOKOAA®Y QLLTNG TNG KOTNYOPLOG SLOLPOPOTOLOVVTONL WS TPOG TLG

oKOAOVOEG TOPOLUETPOVG

e Evopén npdéng ovvénerog :

O €Aeyxoc NG e€yKvpotTNTOG NG TANPoYopiog mov TpoomeAohveTon Umopel vo
TPAYUOTOTOIN Ol OE SLPOPETIKE xpOVIKA onueior TG extéleons ULog dlepyociog
(M xot vo unv mporypartoroinOet). Me dedopévo 6t m eykvpdtnto umopel var ereyy et
OTOLOONTOTE GTLYUT] UEYPL TNV OAOKANP®OTN NG dlepyociog, ol OTPUINYIKEG TOL

UTOPOVV Vo koAovONB0UV elvor ot akOAOVOES :

SKuplmg YLoL TNV TPOYLOTOTOINGOT TmV omepoiTnTmy EAEYY MY GT0. SESOUEVDL TOVC MOTE VOL TOVG EMMTPOTEL VoL
Tepuaticovv
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-- LOyYpoves, Ot omoiec 0 éAeyyog €YKLPOTNTOG TNG TANPooploc mpémel
vo. OAOKANPWOeL Py TV mpooméAoomn g mANpogopiac. Otav 1O TUMUO
TANpoeopiog Kotoyvpmbel cov €ykvpo, N HUEBodog Bewpel Gt TopoUével €101
UEXPL TNV - OUOAT] 1} UM - OAOKATIpwOT TNG depyasiog. AVTd emTuy GveTon e
™ BoriBela Tov eELINPETNTI, 0 0mol0g dev emTpénel TNV OASKApwON TPV omd

LTV GAANG dtepyaciog Tov eniong YpNOLUOTOLEl TNV TANpoQopio.

-- AoOyypoveg, 0TI omoieg 0 EAeyyoc eykvpdtnToc Eekivé poli pe tnv tpoomédoon
e TANpoeopiog, xmpig MGTOCO LT VO TEPLUEVEL TO OMOTEAEGUE TOVL. AV
0 éleyx0g eYKLPOTNTOG EMOTPEYEL OPVNTIKN TN, 1 Oepyocic opeiiel va

TEPUOLTIOEL UM OULOAL.

--  oBvotepnuévov eréyyxov, ot omolec O éAeyyog  €YKLPHTNTOG
TPAYUOTOTOLELTOL dTOV M SlEPYAGiol UTEL GTN QEOT TEPUATIOUOD TNG, YO TO

GUVOAO TV deSOUEVMV TOL €)EL TPOCTEANGEL.

AT T OOV o, elvor eovepd 6T M ‘onctodolio’” TV oTpaTNYLKOV achyYpPOoVoL
Ko KotBuotepnUévou eAEYY 0L elvor Suvartd va, 0dNYHcoVV TOAAES POPEG GE UM OULOAD
TeEpUOTIONS TV dtodikootwy. Otav, dumg, dev mopotnpeitol exteTopévn xprion
KOWMG TANPOoPOpiag, Ol TEYVIKEG OVTEC TPOGPEPOLY TO TAEOVEKTNUO OTUOVTIKHG

otkovouiog xpdévov.

e MnvOHOTO KOIVOTOINoNG CAACY AV :

oté TV TpGEN Tpomomoinong dedouévev omd po diepyacic, otnv mepinTwoN
xpnoworoinong Twv Oedopévav omd TG VTOAOLTES, €160TOL0VVTINL OVTEC OV
Stabétovv kowvé tunquotar TAnpogopiac. H ewdomoinomn awvt mpoylortomoleiton
WOTE VO OTOPEVYOVTOL KOTE TO duVATO OL Un OUOAOT TEPUATIGUOT JlEPYUGLAV KO

oTéAveTon GVYYPOVAL.

Mo vo amogevyOel n mepintwon kotd tnv omoio, N depyocics TOL KOWVOTOLEl Tig
EVNUEPMOELS, TEPUOTIOEL UM OUOAG TaPOGHPOVTOS O AOVOUCUEVEG TPOCPAGELS
T Olepyacieg mov €yovv AdPer tnv ewdomoinom NG, Ol KOWOMOIOeEl; dev

TPAYUOTOTOLOVVTOL TaP& LGVO KT TOV OUOAS TEPUATIGUS TNG dlEPYAGLOG.

¢ Y)lomoinomn evnuephoeny :

H Afjym unvouotog evnuépwong oo pa dtepyocio mov doyerpileton kotvé dedopéva,
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onuodiver 6tL Tpémel vou yivel P kivnon mpokeévou vo dtatnpnBel n cuvénelo. H

kivnomn ot unopetl vo etvon :

-- Met@doom Tmv dedopévmv oTn v ToOVG Lop@r| o OAeG TIG dlepyocieg Tov Ta

APNOUYLOTOLOVV.

-- AxVpoon twv dedouévov mov €youvv TpomomomBel and OAeC TG LIOAOLTEG

dlepyooieg mov TOL Y PNOLULOTOLOVV.

-- Zuvovoouég Tov 000 ToPATAVE Le EQOPULOYT ELPMUOTIKOD OlyopiOULOv.

H emAoyn NG KATAAANANG Y1t TO GOOTNUO GTPOTNYIKNG O KOBEVOLY O TOVE TOPOTTELY ™
topelg, odMyel 01N SLoUdpE®ON ULoG TOLKIAMOG OAYopiBU®Y, TTOV Bol TOPOVGLOGTOVY

TOPAKATO.

Avoidance-based Tp®TéK0OALOL

To TptdKoAro amoLYNE Bacilovion 6To Yeyovog 6TL | TANpoQopio TOL aodnKevETOL
o€ (o Kpuen uvnun etvon mévto €ykovpn. o vo emtevyOel ocrvtdg 0 6tdy0c¢, elvor
omopaiTnTo Yo KAOE depyocio-neAdtn vo eneuPaivel 6to mepLeOUEVH TNG KPLOTG
uviung GAANG dtepyocioc-rtedditn, kotd Ty evnuépmon evog dedopévou. H amaitnon
ot eEMPEALEL TN SLEHPVVON TWV SVVATOTHTWV TOV JEPYUSLAOV-TEAXTAV L TPOCOETES
Aertovpyiec, o1 omoieg LEGVOLY TNV TOALTAOKGTNTO TOV AOYLOMIKOD TOVC,

¥1nv mhevpd g diepyasiac-eEumnpeTn T, otd TNV GAAN UePLE, TOL TPMTOKOAAQ
OTOPLYNG AL ToHV TNV VIapén TAPOVG TANPOPOPiag OYETIKA U TIC BEoELg KGO
GeAM0G 610 GVOTNUO, YEYOVHS OV dnuiovpyel évav Tpdcebeto edpTo.

TMopd T TPHOBETEC OLVEYKES TOV dNULOVPYOVV, WGTOGO, 01 OAYOPLOULOL OTOPLYNG elvar
7O JLOLOESOUEVOL OlH QLLTOVG TNG OVIYVELONE, KOOGS EYYLAVTOL TNV EYKLPHTNTO TWV
SeSOUEVMV TTOL Y PNOLULOTOLOVVTOL, 0dNYDVTOG ETGL G AMYOTEPOLG U OULAA0NG
TEPUOLTIGLLONG OLEPYUTLAV.

H xotnyoplomoinon ovtig g opddog adyopibuwmy mpoyuotonoteitol pe féon to

oxéAovbo KpLTripLo

¢ Af\Awon npddeong YpoENG :
Onwg Ko otnv Tepintwon Twv oAyoplBuwv oviyvevong 1o TP®OTO KPLTHPLO

Kotnyoplonoinong a@opd otn otiyu kotd Ty onoia apyilel n mpdén cuvénelog oe
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oyéon ue v mpoécPoon ota dedouéva. Mo v avéyveoon dedouévmv, 0Tav ouTé
de Bpiokovton oty KpLEM UvAUN - oupot dtov Bpickovton elvon clyovpo mmg elvon
éyxupa - ot avtiotoryeg oeAideg {ntovvtan amd Tov eEumnpetnt. Otov owTég doBoHV
otov meAdTn, divetat éuueco Ko 1 ddele avayveoonic toug. o tnv tponomoinon
dedopévav, {nteiton ddelor amd tov egumnpety €ite €K U€Pouvg ULOG dEPYOOLiog,
elte ex U€POVG TOV LIOAOYIOTH-TEAATN VoL OAEG TIG dlePyaGieg TOL TPOKELTOL VOL

eKTELECTOVV eKel.

Ye kGOe mepintwon, n ddeto tponomoinong dedouévav unopetl vo {nnoet :

-- XOyypovo ontdte m diepyocio mepiuével v Gdetor Tov eEVINPETNTH TPV TNV

TPOTOTOIN oM.

-- AobOyypovo omote M dlepyacio dev mepiuével TnVv ddetol amd Tov eELTINPETNTI.

-- 211 @AM OAOKAT PO G TNG dEPYAGLOG,

Edd mpémetl vor onuelmbel 6T oe kGBe mepintwon tponomoinong dedouévav, To LETPoL
yloL TN SLoTPMON TNG GUVETELOG GTOVG VITOAOLTOVS TEABTEG TPEMEL VOL VAOTOIN OO0V

TPV TNV 0OAOKANpwon g diepyaciag, yio va BewpnOel vty emTLYNG.

o Aldpxerlo mpoOeong YpoONg :

Avéloyo pe to €bv n Gdetor ypoonrg {nteliton ek pépovg tng depyociog 11 Tov
VIOAOYLOTH-eAd TN, KaBopileton  didprelo TG TpdOeong Ypopnc, KoBmg dtov M

aodera ypopnig 800¢el, dropkel 660 To dedouévo BpickeTan oTnv KpLEN Lviun.

o IIpdEn avrinetdnriong cHyKpovong :

Me v GeiEn wog mpdéng ouvvénelog omd Kamowo depyoocio, vrépyovv 600
duvatdnreg YL TN Slepyacio-TapaAimtn o€ oxéon Ue TG TPGEelg TG mov eivo

o€ GUYKPOLOT Ue TNV TPEEN GUVETELOG :

-- No 6éoel v mpdiEn cuvénelag oe avapovr| (wait-policy) £og 6tov oAokAnpwOel
N tp€yovca depyosion
-- Noa eykortoleiyel tnv ektédecny Tng (preempt-policy) epdcov vidpyel GUYKpPOLON

OVAUESH G LTIV KO TNV TPEEN GUVETELOG,
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ZInV TAELOYMOLOL TV YVOOTHOV dAyopiBu®y, okoAovOeiTon 1 Tp@dTn omd TIg TOP oLV
UeBSd0vG, KoM orvth eEocarilel Tnv oAokApwon wog diepyosiog, GoyeTo oo

TOL ELOEPYOUEVOL UNVOLOITOL EVIULEPDCEMV .

Y\Lomoinon evnuephoenv :

Onwg Ko GTNV TPONYOUUEVT KOTNYopiol TPOTOKOAA®Y, M €VNUEP®ON YlOL TNV
tponomoinom dedouévmv Umopel vor TparyuotonoinOel eite okLPWVOVTOC TOL KOVE
dedoUéva, OTIG KPLEEG UVTUES TV LROAOIMWV TeAOT®Y, &ite uetadidoviog Tig
TPOTOTOOEL GE OAEC TIC KPLEPEG UVILES, elte emAéyovTog duvopikd évor and To

TOPOTEV®, VEAOYX, LE TNV TTEPITTOOT).

I'vootoi odyéprduot

>1n cvvéyeld Topovctéovton 0pLGUEVOL YVAOGTOT OAYOPIOLLOL SLHTPNONG TNG GLVERELOG

TOL OVIIKOVV OTIG TTOPOTTEV® Kot yopies. Ot opdideg oTig omoieg TaEivopovvton ot

oAyépiouol ovvtol eivor ot ekOAOVOEG :

e Server-based two-phase locking (S2PL) :

Ot alyépiBpol ovtig g Katnyopiog elvon cOyyxpovor alydpibpotl oviyxvevong ot

omoiot d€ YPNOLUOTOLOVY UNVOLATO EVIUEPMOMG.

o v viomoinon evég Tétolov aiyopibuov, Oeswpeiton 611 K6Oe KOUUETL
nAnpoeopiog €xel évar £yKvupo ovtiypopo, to omoio Bempeiton TomoBetnuévo otnv
KPpLEH LN Tov VToAoyloTti-eEumnpetnT. IIpty amd TV avdyveoon evog dedouévou,
n Sepyocio elvor vrmoyxpemuévn vao ovykpivel Tor dedouévor TNG UE CLTA TOL
e€umnpeTT YOl VO OLYOLPELTEL YL TNV €YKLPOTNTA Tovg. Opolo, UETE Tnv
eVNUEP®ON €V OVTIKEWLEVOL, 1| VEX TOV TIWY| TPENEL Vo £yKoTaoTodel otnv KpLen

pviun tov eEumnpetn .

e vV TNV Kortnyopio, aviikouv adyopiBpotl dnwg ot akdAovbot [23, 26] :

-- Basic two-phase locking (B2PL) : otov oAydépibuotr ovtd, tor dedopéva dev
EMUTPEMETONL VOL TOPOUEVOLV OTIG KPLPEG UVTUEG TOV TEANTOV HETE TNV
olokAnpwon g depyociog. T mv avayvmon dedouévov, m depyacio

Inté kAeidopa avéyvmong omd tov eEumnpetn Ty, T0 omoio umopel apydTEPQ VoL
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ovopobuiotel oe KAeldwpo ypopric. OAo To KAELOWUOTOL SLOTNPOVVTOL UEYPL

TNV OAOKANP®OT NG dlepyociog.

-- Caching two-phase locking (C2PL) : otov oAyopiBuo owtd, to dedouéva
EMTPENETONL VO SLATNPOVVTOL OTIG KPLOES UVIUEG TMV TEAOTMV KO UETE TNV
oAoKANpmoT (oG dtepyociog. OLvmOAOITEG AELTOVPYIEG TOV TPOLYUOTOTOLOVVTOL

OO TOPOTEV®, EVA TOL KAELOOUOTO St poBVTaL Yior 660 XPGVO TO dedOUEVO

Bploketon otV KPLEY| LV

¢ Optimistic two-phase locking (O2PL) :

Ot alydépibuol owtig Te Kortnyopiog oviikouy oTol TPWITOKOAAX OTOQULYNG EVH
xopoktnpifovion cov “ototddolor” yioti avofaArlovv GAeg TG TPAEELS CUVERELOG
yioeTo TéA0G TG dtepyaciac. EmmAéov, ot adydpiBuot ovtol vrootnpilovv dtatiipnon
dedOUEVMOV GTNV KPLET| LVIUN UETE TNV OAOKANpwon piog depyaciog. TEAOC, K6Oe
TEAGTNG - € GLOTHUOTO OOV €POPUOLETOL VTS TO TPWTOKOALD - StoBétel vov
A PN Stoyerprot kAedapiwyv (lock manager).

Ot oAydépibuol avtig g kotnyoplog owokpivovton pe PBéomn tn péBodo mov
OKOAOVOOVV YlOL TNV KOVOTOINGT TWV TPOTOTOU|CEMV TV deSOUEVOV GTLG OTOleg

npofoaivouv. Ot Kotnyopieg TOL VLAPYOLY XPNGULOTOLOVY ULoL Oltd TIG OKOAOVOES

UeBGB0LG - divovTog Ko To ovEA0Y0 OVOUOL GTOVG OVTIGTOLYOVE OAYopiOHoLG :

-- AxOpOOoN TV dESOUEVMV GE OTOUOKPLOUEVES KPLPEG v eg (O2PL-I).
-- Evnuépoon tov avtictolymv dedopévav (O2PL-P).

-- AvvoULKT) EMA0YT OVAUECO GE OLKVP®ON 1 EVNUEP®ON TV dedoUéVaV e Béon

eVPeTIKO olyép1Ouo (O2PL-D).

e Callback locking (CBL) :

Ot aAy6piBuol ovtig g katnyopiog avikouvv kou TéAL 6TOovG OAYSPLOUOLS
OmOPUYNG, CAAG XPNOLUOTOLOVV GUYYPOVEG UEBGOOVE Yo TIG TPAEELS GUVETELOG
[24, 25]. H 1diontepdtntor TV odyopibumv autig tne kotnyopiog eivon 0Tt, yioo vo
d00el 6e Lo depyacio dtkoimuo Tpormomoinong dedouévmy, TPEneL LTE ToL SESOUEVOL

VoL VKA 000V TPOTNYOLUEVOS 0td GAOVG TOVE VITOAOITOVG TTEABITEG,

Ot opédeg olyopiBuwv mov epeoviovton 3 etvor :
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-- Callback-Read (CBL-R), 611V omoio 0 d3S0UEVOL TTOPAUEVOLY GTNV KPLPT] LVHUN
U6vo ot dtdpKeLo oG dlepyociog Ko
-- Callback-All (CBL-A), otnv omoio tor dedoUEVE UTOPOVV VO TOPOUEIVOUY BTNV

KPLON UViUn Ko LETE TNV 0A0KApmon UG dtepyociog.

o Teyvikég Stoyeipiong Guvollkig LVAUNG :

Ytor TAoioLo TNG EKUETEAAEVONS TOV TOPWV TOV SLAOETOVY OL VITOAOYIGTEG- TEABITEG

[25], ovtd T suoTipoto xopaktnpifovton omd tepopyio Lviung 4 emmédmy :

1. Tomix1) uviun meAdtn

2. Mviun eEumnpetnt
3. Mv1jun omopoKpLUGUEVOL TTEAGTN

4. Aloxog

Me GAAoe AGYLO, OTOL CUOTHUNTO OVTE, OAN M ToPOTAVE® UVHUN Bempeiton
TPOOTEAGOIUN oS OAOVG - Ue OpPLoUEVOLE TavTote Kavéves. Ol TeYVIKEG TOL

xpNoporotovvton eivor o1 KGAOVOEG :

-- Ipoddnon (forwarding) : H aitnon ceridog mpog Tov eEunnpetntii, Tpombeiton
oo oVTéV G TEAGTN oL elvor YVoTd GTL TN SLoBéTel

-- Hate hints : yio. 0 dtotripnon peyolhtepov mtocooton TS PEONS 6T GUVOALKN
LVTUN TOV GLGTHUATOG - OGS LV TY] OPIGTNKE TOPOUTAV® - KATA TNV 00O KELOT
GeMIOG OTNV KPLOT LVIUT VTOAOYLOTI-TEAGTT], QLLTH CUELDVETHL WOTE VL EIVOr
N TPGOTN TOL OO ATOUOKPLVOEL OIS TNV KPLET LV TOV EELTNPETNTH, EEOCOV
Bploxeton exel

-- Dropped pages : povodikd ovtiypoeo ceAMdmv Tov TpoKeELTon vor Storypa@ovy
oo TNV KPLON UVHUN TEARTN-VTOAOYLOTY], TOTOOETOVVTIOL GTNV KPLET| ULVIUN

ToL eEumnpeTNTY.

243 Alyo6prOpol o10TPNONG TNG GUVVENELOG GE YVOOTE GUGTALLOTY,

H dtotripnon tng GuvERELOG TV deSOUEVAOV TTOV KOO KEDOVTOL OTLC KPVPES UVHLEG TOV
VIOAOYLOTAV elvon €va TOAH onUovTikS CHTNUOL, YEYOVHS TOL SLKOMOAOYEL TNV EXTETOUEVT

puerétn mwov eppovileton otov avtictolyo Topéa. [23, 24, 25, 26]. H motkiAio tav
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oAyopibumv mov eppavilovton ot BipAtoypaeio, motéco, o kappio epintwon dev
OVTIKOTOTTPILEL TNV KOTEOTOGT TOL VILAPYEL GTO YVAOOTA EUTOPLKA GUOTILOTOL, OTTMG TOL
ORION [32], EXODUS [7], Objectstore [36] ko O2 [37, 38]. Zt0t GUGTHUOTO QLT M
SlaTipNo”M TNG GLVETELNC TPAYUOTOTOLELTOL e GLVIVAGUO GVYYXPOVOL KAELOMUOTOG TWV
dedoUévav - e GLVEVVONOM e TOV eELTNPETNTY - KOl AKVPMONG T®V SESOUEVOV TOV
TPOTOTOLOVVTOL OIS AAAT depyasia-TeAdiTn.

H onAdtto tov adyopidumy mov xpnotporotobvtol eEnyeitot ond 1o yeyovog 6tt, o€ éval
OAOKANPO GVOTNUO, EVOg OAYOPLOUOG TOL Topovotélet “‘kaAn™ emidoon elvar
KOWVOTOINTIKGG, EQOGOV GUVILOOTEL PE “KOANS” enidoong adyopiBuovg Kol 6T VITOAOLTOL
uépn tov. Me GAAO AdyLo, 6T GLGTHUOTA QL TE 1| EMAOYT OAYOPIOULOL SLorTPNONG TNG
ovvénelog dev amoteAet Tn povoldikn amocyOAnon - avtifeta pe ovtd mTov cupPaivel oe
TELPOUATIKEG EQUPLOYES OTLG OTole ovapépovton T [23, 24, 25, 26]. Ze eunoplke
cvotipoto dtayeipiong Poicewv dedouévav, 1 EpELVOL GTPEPETL TEPLGGHTEPO GE
omod0TIKEG LeEBGBOVG dlaryelplong TV dESOUEVMV OO TIG EPMTNOELS GTO GVGTNLOL.

IKovomonTikég eMOOGELS UTOPOVV, EMOUEVAS, VO ovollnTNOoVV eKel.

2.5 Merpiioeig

TTPOKEWEVOD YOl TN CLYKPLTLKT| 0ELOAGYNOT T®V OAYOPIBU®Y TV CXETIKAV LLE TN
Stayeipion g KpLENG LVIUNG eVEG GLGTHUOLTOC, Vol auTopaiTn TN M TPOYLaTOoToinoN
petprioem@v. Ot LETPTGELS QLVTEC TPOALYLOLTOTOLOVVTOL, KOTE KAVOVQL, OYL OTO TPOYUOTIKS

cvotnuo [34], cAAG G TPOGOUOIWTIKE LOVTEAD TOV [23, 24, 25, 26].

ITo cvyxkexpluéva, ol epyacieg tov Michael J. Franklin xon twv cuvepyotdv tov oupopotv
ueAéteg o1 omoieg mporyportoromOnkoy e LovTEAD Tpocopoimone. 1 avTd, yioti ot
UEAETEC TOVG €YOVV MG OVTIKEIIEVO OAYOPIBLOVE SLHTPNONG TNG GLVERELOG OVAUECOL GE
TOAVEPLOUES KPLPES LVILES TOV 1810V GLGTHUALTOC, 01 0TTO101 deV elvorl LAOTOINUEVOL GE
KOVEVOL TPOLYUOLTIKG GUGTNLLOL.

Ot TOPGEUETPOL TOV GLGTHUOTOS TPOGOUOIMONG, e eS0UEVO GTL 01 OAYOPLOLLOL OLPOPOVV

OPYLTEKTOVIKEG TEAGTN-eELTINPETNTH, ElVOL LETAED GAAWY :

e 0 0PLOUOC TOV TEAOTMY GTO GVGTNUOL,

® KAETOLO Y OPOKTNPLOTIKE DAOTOINONG GTOVG TEANTEC,
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XOPOKTNPLOTIKE VAOTOINON G 6ToV e€umnpetn T,

YOPOKTINPLOTIKE GToLYeln TV HGK®MV TOV GLGTHUATOS Ko TNG BAong dedouévmv,

otoryeiol LAOTOINONE TOV GLGTHUATOG KO TOV SIKTHOV EMKOIVAOVING KO

0 aAYOPLOLOG SoTiPNONG TNG GLVETELNS TV 101wV deSOUEVAOV TTOL SLALTNPOVVTOL GE

TeEPLEGOTEPES OO Uidt KPLOES VT LLES.

"o TNV TPAYUOTOTTOIN G TWV LETPTICEMV GTO TPOGOUOLMTIKG LOVTELD Y PTNCLULOTOLOVVTOL
ixvn omd mponyovueveg xpricelg g Péong dedopévav. To ixvn cvtd dev elvon GAAO od
okoAoLOleC aplOUBV GEALSWV TIG 0TTOlEC TPOGTEAQHVOLV Ol TEAGTEG TOV GUGTILOTOG.

Ta, puey€om mov petpovivian eivon 0 xpdvog amdkpiong kabag entong Ko 0 puoudg
EKTELEONG TOV EPOTNOEMV OV BETOVY Ol TEAGTEC. Tol TEMKE GUUTEPAGLATO TPOKVTTOVV
oo TN GVYKPLON TOV TOPOTEV® LEYEODV Y10 SLOPOPETIKES TIUEG TMV TOPOUETPOV GTO
LOVTELO TPOGOUOIWONG,

Me 6K016 TV aELloAdyNnom TG eXid00NC TOV TEXVIKDV TOL EMAEYOVTOL GTO G ESLOOUS
€VOC GLOTHUOTOC, KO TTEAL, KOTAUOKEVALOVTOL KOIVA OTOdEKTE TPOTLTC. EPWTICEMV GE
Béoerg dedopévav (benchmarks), mov ypnoponotovvtol oo Létpo cOyxplong [6, 8, 48].
VPLO YOPOKTNPLOTIKO TNG TEXVIKNG VTG elval 6Tl TOG0 TO Tepleydpevo Tne PAomng
dedoévmv Tov BaL xPNGLLOTOINOEL YioL TNV EKTELECT) TOV EPOTHCEMV, OGO KOl 1) EKTEAEOT
TOV EPOTNGEMV EIVOL TOAD LGTNPE TPOKAOBOPIGUEVES. ZTOYOG TNG XPNONG TNG TEYVIKNG
oLTHG elvon Vo eEeTOloTEL 1) CLUTEPLPOPEL SLOLPOPETIKHDY GVOTNUET®Y dtoyeiplong Pacewv
dedoévmv, 6Toy QUTA XPNOLULOTOLOVY TNV 181a ok p1Rdg BAom Ko eKTEAOVY GE LTIV TIG
1dtec axp1PMg EpOTHOELG TNPOVTHC GLYKEKPLUEVT) OLKOAOLOTCL.

To npdTumo epmtiicewv 001, yio Tapdderya, tpovmobétetl féomn dedouévmy n omoio

omoteleiton oo :
o Tunuoto (parts) pe yvopiocuotao : id, type, X, y, build, cuyxexpiuévon tomov ko

e Yuvoéoelg (connections) petaLy tunudtov pe yvopiopoto : from, to, type, length

GLYKEKPLUEVOD TOTOV.
Ot epmtioelg o1 Péon mov tpoPfAémovion amd To TPGTLTO Vol 01 AkOAOVLOES :

e Avolinon 1000 tuyoimv TuNUaTOV Ko oovaKANnot tovg omd 1 Péon. To ke

TUNUO, eKTEAEOT OGS KEVIG Sladikociog e opiouota Tor Tepio ToL X, y Ko type.
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e Atdoyton: Avalritnon OAmV TV TUNUAET®Y TOL GLVIEOVTOL LLE EVOL TVY OO ETAEYUEVO
TUNUO, oVodPOpLKE. Tl KGOe TUfo, EKTEAEOT TNG SOOIKOGIOG TOV TPONYOVUEVOL

Brinaoc.

¢ Elcoyoyn 100 tunuétwv xou 3 cvoyeticemv yio kébe tufquo pe GAAor tuyodo

emAeyuévo tunpoto. Evnuépwon g Béong yio Tig eloaryoyEc.

Mo kabeutd omd TIC TapomEv® eVEPYELES, TO TPOTLTO TPOPAETEL LTOAOYIOUS HEGOV
APOVOL eKTELECTIC TOVG KO GUYKPLOT) TMV HTMOTEAEGUATMY E TOVG AVTIOTOLYOVS X POVOLS
Yo YVOOoTEG BAoELS OESOUEV@Y.

Ye §,TL POPA LETPTIGELG TOV TPOLYULOLTOTOLOVVTOL GE TPOLYUOLTIKE GUGTILOTCL, Ol OTOleg
elvail LTéG TOL LOG EVILOLPEPOLY Y10l TO TVOTNUA ZNUOGLOA0YIKOV Evupetnplacuon, outé

yxpetdovton tor okdAovbo oToryeia :

e [1poGdLOPIOUS TOV YOPOKTNPLOTIKMY EKEIVOV TOV GLGTHUOTOG dtoyeipiong KpLENG
UVIAUNG OV UTOPOVV Vo TPOTOTOINBovY, 0AAGLOVTOG €TOL TN GULUTEPLPOPE TOL

GLOTILOITOC,

¢ TTPOGOLOPLOUS TV GTOLYXEI®V EKEIVOV TOL BemPEiTAL OTL LTOTEAOVV UETPTGLLOL LEYEDT

KOl XOPOKTNPLOTIKG TNG EXIG00MNG TOL GLGTIHLATOS KO

® OpPYEV®OOTN TEPUUATOV TOV SeEGYOVTOL Y10l SOPOPETIKEG TULES TOV TOPOUETP®V

oYedOoNE TOL GLGTHUOTOC,

O AGYOG Yo Tov omoio dev elvon eQopUOGILES GTO ZVOTNUO ZNUOGLOAOYIKOD
Evpetnplacov ot texVikég TpoTHnwy epmTRGE®V elval dldTt ouTég elvon
TPOGOUVOUTOAGUEVEG GE EUTOPLKES EPOPLOYEG GLYKEKPLUEVOL TOTOVL (CAD/CAM)
XOPOKTINPLOTIKE TOV OTOI®V Y PNOLULOTOION KOV Y10l TNV ETAOYT], TOGO TMOV TEPLEYOUEVOV

¢ BGong 660 KoL TOV EPOTHCEMY G LVTV.

2.6 TIIpoovéxinon

H pé00d0o¢ g mpoavAakAnong [5, 34] avopépeton 6TV ElGAY®YT| 6TNV KPLEN Lviun,
eKTOG omd TN GeAlda ToL elval KEOBE POp& amopodTn T, KEATOL®mV oeKOUN GeEMO®V oL
Bplokovtat mpv 1 petd omd vtV 670 dloK0. ZKoTHG (oG TéTolog dtodtkociog eivot o

TEPLOPLOUOS TV TPOOTEAAGEMY GTO di0KO, 01 omoieg eivon TpEelg LeydAov K6GTOVG Yo
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10 cVoTNUO. ATtopaitnTn TpoLddecm, BERaLa, Yo TOV TEPLOPIOUS TMV TPOCTEACCEMV
o7o dioko, elvor va yivovton oovopopéc 6To HEALOV OTLC GEALDEG TTOV ELGEYOVTOL GTNV
KPLON Lviun. e ovtifetn nepintwon, ol emrALoV elcoywyéc, oyt LGvo de BEATIOVOLY,
OAAG X EPOTEPEVOVVY TNV ENIOOCT TOL GLGTHUOTOC, KOOWS elvol TOAD TOOVE VoL
TPOKUAEGOVV OOUAKPVVGT Otd TNV KPLET| LVIUN XPTICL®V, EVOEYOUEVMS, GEALSWV.
To {fTnua TG TpoovaxkAnong etvor, emopévac, éva moAd onuovtikd CiTnuo ylo
BeAtiomon tng enidoong evég GLGTHUATOC, EPOGOV XPNGLOTOINOEl CWOTA.

H mpoavékinon eivon cuvnOiouévn nébodog oe GLOTILOTO SLoyeipitong S0GOANYLHY [34].
To cuotiuota dtayeipiong Bhcewy dedopévav, ®oTdG0o, EouV TNV LHLTEPATNTA 4TI N
eLooywyn LG GEALBOG GTNV KPLET| LVIUT TOV VTOAOYLOTY|, TPOKUAEiTOL Ol TNV
oVoUPOPE GE v Kol LOVO OVTIKEILEVO IOV TTePL€yeTan G atLTV. I'al T0 Adyo arvTd, elvon
UEAAOV OVOTTOTEAEGUOTIKO VOL ELGEYOVLE GTNV KPLOT Lviun pio akoun oeAlda, otnyv
omoio TOoVATOTH TEPLEXOVTOL OLVTIKEIUEVOL GOYETA TPOS TO AVTIKEILEVO-GTH)XO.

A6 v GAAN pepld, avtikeipevo mov oyetilovial GNUOCLIOAOYLKE LE TO
OVTIKEIUEVO-GTOY 0, UTOPOVV VO TOTOBETNOOVY oTNV 1d1a e ovTd GeAidal KL €TGL vou
etooy0ovv pali tov oty kpven uviun. H dtadikacio g opadomoinong (clustering)
ovTIKELEVOV oG Béiong dedopévay, e Bdomn éva emAeyuévo Kpitiplo, etvon moAh
onuovtikt. F'vowtd ko anmotedel Evov OAOKANPO TOUEN LEAETNG GTOL GLUGTHLOTOL
Swayeipiong Baoewv dedopévav.

Teyovég elvon, Tévtme, 6TL 1 LEAETNUEVT OULOBOTOINGN TV OVTIKELUEVOY OTLC GEALDES TOV
dlokov unopet vo amoteAéoel onuovtikdtorto Topdyovo feAtioong tng entdoong tov

GULOTI|ULOTOG,

2.7 Xounepdounoro,

H mopomdvo perétn g Ppiloypaeiog oe oxéon e to {itnuo tng dtogxeipiong g
KPLONG UVIUNG o€ cuotripota dtoyeipiong Bhcewy dedopévav 0o ynce otor okGAov0o

GULUTEPACULOTOL

e To cuotiipoto dtorxelptong KpLENG LYHUNG Topovotéovy LeydAe SlopopomoIiceLg
OVAUESO OE OYECLOKEC KOl OVTOKEVTPLKEG Pdoelg dedouévav. 1 awtd, e&ontiog Tng
SLPOPETIKNG PVONG TOV EPOTHCEMY TOV UTOPOVV Vo TeBoVV oe KoBed omd i

TOPOTTEV M TEPITTMGELS, 1| OTola dNLovpyel Tor vGAoyo LovTéAo TpodcPoong.



2.7. ToUmEPGCUOTOL 27

e To mopomdve €xel cov anotélecpo vor elvor Hkpn M duvatdTntor €QOPUOYNS
oAYOPIOU®OV OVTIKOTAGTOONG G OVTOKEVIPLKEG PAceEl dedOUEVOV - KL ETOUEVOS

Ko otny Telos.

e Y& cvotiuota Tor omolor elvon oxedloouévol Ge opyLTEKTOVIKY client-server, m
YPMNOLUOTOINOT TV VTOAOYIGTIK®OV TOP®V GTOVS VTOAOYIGTEG-TEAGTEC elvonl OAO
KOl o SWOQAMG.  ALTO oQeileton 010 Yeyovoeg OTL M UETOPOPE OPULOSIOTHT®V
otoVg TeAditeg divel peyodvtepn dveon otov e€umnpetnth vor vrootnpigel akoun
nePLocHTEPEC dlepyasieg. Tor TNV eQopUOYN Lo TETOLOG TOALTIKNG, BEPona, Tpémet
VO DITAPYOVV OPLOUEVEG TPOVTOOEGELS, OTTWC TOXHTNTO TV YPOUUMY GTO SLOOEGILOL
SlKTLO VTOAOYLGTWY, MGTE VO, UNV EMIELVAOVETOL 1 €EXLO0CN TOL GULOTHUNTOS OO
NV aVEYKN GLYVIG EXLKOIVOVIOG TV VTOAOYIOTAV-TEANTMV LETAED TOVG KoL LE TOV

VTOAOYLOTH-EELTINPETNTH.

e AlybépiBuol ot |pnomg NG GLVERELOG VIAPYOLY O PeydAn motkiAlo. H emAoyn
T0V KOTAAANAOVL Yo KéOe cvotnuo Pocileton oto diaitepa YoPOKTNPLOTIKE TOV
GLOTHUOTOG (). TOXVTNTO SLKTVOV, VITOAOYLOTIKY 1GYV VTOAOYLOTOV KAT.) KO

TPayLoToTotelTon e BAon Tig emAOCELS TOV GE LETPTIGELGS,
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Aloeipron Kpvoenc LVHUNG 6T0
ZOoTNULO ENUWOGTLOA0YTIKOD

Evpetnprocuov

3.1 Tomrot ovtotijtov otny SIS-Telos

3.1.1 Hyloooo SIS-Telos kot 1o Zdotnuo Enuoctodoyikod Evpetnplocuov

H Telos eivon ot yYAWGG o TopBGTOON G YVAONS, TOV TOPLGTAVEL TN YVAOOT UE TN LopON|
onuoctoloyikov dtktvov. H Telos mpotdbnke omd tov k. MuAdmovio [33] kou pio
vAomoinot| g (SIS-Telos) €xet yiver and tnv opddo [TANPOPOPLAK®OY ZVGTNUAT®V Kol
Teyvoloyiag Aoylouko® tov IIT-ITE [22].

G0e avTikeipevo 1§ €vvola ToL TPAYUOTIKOD KOGUOL atoTeAel otn Bdion yvwong to
Eexwprot ovtotnta (Object). OAeg 01 OVTOTNTEG TOL UTOPOVV VoL VITEPEOLY GE o féom
dedopévav Ta&LvolovvTol oty KAGoM ToL cuoTiuatog Object, £xovv éva LovodLKS
GVOULOL TTOV TTOLPELYETOL OO TO GVGTNUO EVA UTOPOVV VoL SLoBETOVY AOY1KS dvouo, SOGUEVO
oo TO YPNOTN TOV GLGTHUTOG (UNYOVIGUOS OVOUOTOSOGTIOC).

H xAdon Object meprtAopupével téooeplg vrokAdoelg : Individual, Attribute, Class xon Token.
>tnv kAdon Individual ta&ivopotvton ot ovidTnTeg, ot KAGOELG OVTOTHTWOVY, 01 KAGOELG 0mtd
KAAGELG OVTOTITOV K.0.K. H KAGoN oruth} pNoLomoteiton Yo TNV ovomapioTooT) TMmV
SLOKPLTOV OVTIKELUEVOV TOV TTparyHortikoV kdopuov. H kAdom Attribute xpnoyLonoteitol

YLOL TNV OVOTOPAGTOOT TOV YVOPLOUETOV Ko TV OXECEMV UETOED OVTIKELWEV®V TOV

29



30 epaAono 3. Atoxeipion Kpvenig viung oto THotnuo EnuoctoAoytkot Evpetnplacuot

TPOYLOTIKOD KOGUOL. TNV KAGGT 0LTH TOELVOLOVVTOL TO, YVOPIOUHTH, 01 KAGOELG
YVOPLGUATOV K.0.K. TOGO 01 0VTOTNTEG OGO KOl T YVOPIGUATO OTOTEAOVY OVTOTNTEC GTN
YA®Ocoa SIS-Telos Ko Tuyydvouy opotdpopeng dwoxeiptong. H kAdon Class
XPMNOWOTOLEITON Y1oL TNV TOEWVOUNOT OA®V TOV KAGGEWY OVTOTHTOV Kol KAGGE®MY
YVOPLGUATOV, KOBMG Kol KAGGEWY amd KAGOELS. Ol OTOULKEG OVTOTNTEG KO TOL OLTOULK L
YVOPIGUOTO TOV ATOTEAOVV OVGLOGTIKA TOV TANBLGUOS NG dong dedopévawv
TOELVOUOVVTOL OTNV KAGGT TOL cLGTHHOITOG Token.

H SIS-Telos ypnotponotel foctkovg unyovicroHs dOUNoNE TOL Y PNOLULOTOLOVVTOL GE
Béioelg TapEoTaoN G YVMONG KO ONUAGLOAOYIKE LOVTELD, SESOUEV®Y, TOPEXOVTOC TN
duvatdTNTO TNG TEPLYPOPNC TS TANPOQOPiog 0To eninedo akpifelag mov amonteitot. Ot

unyovicpol ovvtol eivor ot ek6Aovoot :

e Mnyovioudéc Ovopoto606i0g OVILKEIUEVOV
G0g OVTOTNTOL TOL TPOYLATIKOD KOGLOV TOPLOTEVETOU OTtd Lol EEY wpLoTh ovToTNTOL,
Object. H ovtétntor avTh) €€l €val Lovodtké GVOUOL TOV TapAYETOL Od TO GOOTIUOL
(SYSID). Erniong o€ k60e ovidtnto umopel vor amodwdel kot éva Aoyixd dvouo omd Tov

xPNOTN TOV GLOTHUATOC.

e Mnyovicuog To&ivéunong
G0e ovTédTNTOL TOL ONUOCLOAOYLKOV ditkTVvov NG SIS-Telos Tafivoueiton oe puio 1
TEPLOGHTEPEC KAAGELG OVTOTHTMV KOl KANPOVOUEL TOL X apokTNpLloTiké Toug. H kAdon
etvor k1 vt ovtoTnTo (Gpor umopel vor taEivoundet kt ovotiy). H SIS-Telos amotel

KGOe ovtoTNTOL Vo elvon TepimTon UG TOLAGYLoTOV KAGoNS. Me Tov TpOmo outd

dnulovpyeiton pior v pn eporyuévn tepapyio.

e Mnyovicuiog I'evikevong-EEerdikevong.
Me 10 punyovioud outd opileton pioe oxéon VIOoGLVOAOL UETOED KAGGE®V (810G
otdoung. Mia kAdon umopel va eivon e€eldikevon (VTOGVVOAO-VTTOKAGOT) WoG 1
TEPLOCOTEPMV KAAGEWY T®V omoimv KAnpovopel ta yvopicuoto. Eniong puio kAdon
unopet vo etvor yevikevon (VmepGUVOAO-VTEPKAGOT) LG 1] TEPLOTOHTEPMOV KAGGEWV.
Téhog, o kKAdion mov eivon yevikevon 1 e€eldikevon pog kKAGong uropel eniong vo,

éxel dikd TG yvopiouoto.
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e Mnyovicuog Anédoong I'vopiocnotog
Ye KAOE OVTOTNTO TOV TOPLOTEVETOL GTO GVGTNUO Utopel vor amodo00hV yvmpicuota.
Yto yvopiopato outé UTopovy vor 80800V Topamdve ord o TIES (TAELOTIL) 1) VOL
un d00el kopio (TpooupeTikd). GOe yvodpiouo pmopel vo ta&tvounoel, vo amoteAet
yevikevon 1M e€eidikevon kdémolov GAAOL YVOPIOUOTOG KL VO TOV OO 0000VV
yvopicuoto (1816TNTEG TOL TPOKVTTOVY O TNV GO UETAYEIPLOT OVTOTITMOV KoL

YVOPLOUATOV).

H yAdooa SIS-Telos amotedel Tov muprival avEmTuéng Tov TUGTHUATOC ENUOGLOA0YIKOD
Evpetnplacuov. To cOoTNUO oLTO YPMNOUYLOTOLELTOL Y10 TNV OTOBKELOT) KO TN
dtepetivnon dedoUévmv TOALUTAMG GLVIESEUEVMV KOl SLAOETEL TOVG KOAOVOOLE

unyovicuovg dtoyeiplong :
o Mnyovicudg omodKevong ovVILKEILEVOV

O unyxoviopdg ovtdg vrootnpilel docoAnyieg ko towTtdXpovn TPOSPaon Omd

TOAAOVG X PNOTEGS,

e Mnyovicudg epotioemv
To XXE mopéyel évo unyovicuo epoticemy e tn Borifeta Tov omoiov etvorl duvati n
TAofynom otnv tAnpogopia g Péong, Kabwe eniong kot  SoTHTWOT) EPOTHCEMV

ue Béion cuykekpiuévo KpLTipiaL.

¢ Mnyovicuog elocoymyng dedouévov
H eicoywyn dedopévmv 6to XXE unopel vor mporyportonoinOet eite ypnolonotdvog

T0 GUVTOKTIKG ovoALTY| TNG SIS-Telos, eite pe tn PorBero Twv AlAOYIK®V AgATimV

Eltcoywync Aedopévav, mov 1o GOGTNUO SLOBETEL.

To XXE mopéyel ypoplkd meptBEALOV Y10 TNV EMKOIVAOVIK TOV P OTT LE TO CUOTNUC. XTO
YPOoELKS TEPIBAALOV 0LVTE TOPLGTAVETOL TO OTUAGLOAOYIKS LOVTEAO TOL TXE, KOG
eniong ko to dedtio etcorywyng dedouévmy, Tor omoio amoTeEAOVY OVTIKEILEVO UEAETNG TV

TELPAUATOV TOL O TEPLYPOLPOVY GTO 50 KEQEANLO.

3.1.2 Tomot ovtotijtomv otny SIS-Telos

GOe KAAOM OVTOTHTMV OTOTEAEL, GOUQ®VOL LUE TNV TOPOTEV® TEPLYPOLPT], OVIHTNTO GTO

OVTOKEVTPLKS LOVTELD TOPEGTOONG YVAOOTG. MTopet, emopévag, vow amoteAel mepintmon
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oG GAANG YeVIKOTEPN G KAGONG OVTIOTHTAOV. ANULOVPYHDVTOG VEEC KAAGELG OVTOTI|TMOV TOV
TEPLEYOVV VILAPYOVGES KAAGELG OVTOTHTOV UTOPel VoL SNULOVpYNOel tio Un poryuévn
tepapyio Ta&vounong.To TpdTo eninedo LTHE TNG LEPPy oG AmOTEAOVY Ol OLTOMLKES
ovtotnteg (tokens), 1o EMOUEVO EMIMESO AMAEG KAGGELS OVTOTIHTMV TOL OUASOTOLOVV
otoutkéc ovtotnteg (simple classes), 10 enuevo eninedo o1 LETOUKAGGELS TTOV OUOLSOTOLOVY
KAdoelg ovtotitav (M1 classes) K.0.K.

O aveEdptnteg ovidtnteg TG SIS-Telos avéloyo e 1o eninedo TaSivéunong 6to omoio
Bpiokovtan dtakpivovian oe KAGGeLS ovtotitmy (classes) dtav Bpiokoviol oe 0mol0dmoTe
eninedo Tagivounong extog omd To TPMOTO Ko 0TOLKEG ovTdTNTEG (tokens) Gtoy
ToELVOUOVVTOL OTO TPATO ENINESO TNG TOPOATAV® tepapyicc. abdg To yvmpiouoto (1
oyéoelg - Attribute) omoTeAOVV KoL LTE OVTOTNTES, dlorkpivovton 68 KAGGELG
yvopioudtov (link classes) ko atopkd yvopiopoto (link tokens).

To evvololoykd oxfuo oG Béong mov €xetl meprypoet oe SIS-Telos €yel Lopen
ONUOGLOA0YLKOV S1KTVOV, 6OV 01 KOUPBOL TOV SIKTVOV OVTLGTOLY0UV OTIG KAAGELG
oveEGPTNTOY OVTOTHTOV KO TIG OLTOMLKEG atveEBpTNTEG OVTOTNTES, EVEH 0L GUVOECHOL
peto&H KSUPwV avtiotolyovv oTig oxéoelg Tovounong Ko yevikevong-eeldikevong
KOG eMioNC KoL GTO UNYOVIGUS cVVOeGN G, AN TIG KAGGELS YVOPIGUAT®V KoL TOL

oToKd yvopicpoto.

3.1.3 Ylonoinon tov oviotitev ot YAdcco SIS-Telos

A6 ToV 0pLoUS TV UNXavVIoU®Y dounong tov vrootnpilovton amnd tnv SIS-Telos,
TPOKVTTEL OTL KAOE eQPULOYT EVOS UMY 0VIGUOD TEPLAOUPEvel akplPmg 00 ovTdtTnTeC.
BéBoua, o1 ox€oelg TOL dNULOVPYOVVTOL LE TOVG UNYOVIGLOVE SOUNONG KANPOVOLOVVTOL
HESm TV tepopyLdV TaELvounong, yevikevong kon tepapyiog ovvheong kKAdoemv o
TEPLOCHTEPES OO ULOL OVTOHTNTEG, AAAG 01 GUEGOL GUVIEGILOL GTOVE UNYOVIGLOVE dUNoNg
nepLAOUBEvouV Ttévtor $o LOVO OVTOTNTEG,

ETGL, Y100 TNV meplypa@n LG ovtotntog apketl vo taportefov otn doury mov v
TOPLOTEVEL LGVO TOL YVOPICULOTO KO 01 OVTOTNTEG e TIG 0Ttoleg GLVOEeTaL Gueco. OAEG Ol
VIOLOITEG GLUVIEGELG UTOPOVV VOL DTTOAOYLIGTOVV G UETOPRTIKS KAELGTS TTepiBANULAL TV
GUVOEGULMV LLE OLLTH TNV OVTOTNTA Y10 KEOE UNYOoVIGUS dOUNoNC.

Emniong, xpertdleton n awobjKevon otn dopr Tov ToploTd Lol ovToTNToL TOV

oVOLYVOPLETIKOU GLOTHLHTOS, TOV LOVOLSLKOD aptBoD Tov TopryeTol omd T0 GOGTNUO
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KO Ao TeEAEL TNV THVTHTNTO TG OVTHTNTOG, KOL 1) TEPLYPOLPY| TOL TVTOL TNG, dNAadn} To

eninedo Tagivounong oto onoio Ppicketon Ko oy owoterel aveEdptntn ovioTnTo i

OVTOTNTO-YVAPLGLLAL.

1n cuvéxeLo TEPLYPAPETONL 1| VAOTOINGT TS oM TOPEOTAGN G KO OLTOB|KELONG Y10l

KoBed amd TG Téooepls Pactkég katnyopieg ovtotitov g SIS-Telos.

Adoelg kéuPwv (Class Nodes)

Ex16¢ amd 10 avayvoploTiKd GLUGTHUOTOS KOL TNV TEPLYPOPT] TOV TUTOV, 1 SOUN|
TOPEOTAONG KOl amoobrikevong ywoo k6ébe tétolor ovtotntor meptlopufdvel évo
Stévuopa amd GHVOALL CVOYVOPLOTIKMY GLUGTHUOTOS TTOV OVOPEPOVTOL GE OAEG TG
OVTOTNTEG LE TIG OTOLEG M OVTOTNTOL (XVTY] CLUVIEETO GUECO LECH TV UNYOVIGULMY

dounonc. To GHVOAL OLVOLYVOPLOTIKAY GLGTHLATOS dlakpivovTol Oe:

-- instance of : 6T0 GOVOAO OLTO TTEPLAOUPEVOVTOL OAEC OL OVTOTNTES TV OTOLMV

nepinTomn omoTeAel 1| GLYKEKPLUEVT] OVTOTNTAL.

-- instantiated : o©t0 oUvVOAO QLT mePLAaUPAvVOvVTOl GAEC Ol OVIOTNTEG TOV

OOTEAOVV TEPIMTMON TNG GLKYEKPLUEVIC OVTOTNTOLC,

-- iSA : 010 oUOVOAD0 QVLTO TEPLAUUPEvOVTOL OAeC Ol GUECEG VIEPKAAGELS TNG

GLYKEKPUEVIG OVTOTNTOG.

-- subclasses : 610 GHVOAO owTH TEPLAOUPAVOVTOL OAEG O1 GUECES VITOKAGGELS TNG

GLYKEKPUEVIG OVTOTNTOG.

-- links : 610 6VUVOAO CLTS TEpLAaUPEvoVTaL GAOL 01 GVVIEGLOL (YVOPIoUOTO) TPOG

GAAEG OVTOTNTEG TOL €XOVV TN GLYKEKPLUEVT OVTHTNTOL Y10 TES0 OPLOUOD.

-- linked by : o10 6voAo awtd meprAopfdvovton GA0L 01 GUVOEGUOL YOl TOLG

omolovug M Tp€XoVco OVTOTNTH KmoTEAE TESIO TILADV.

Adoelg ouvdéopmv (Link Classes)

H doun mopdotoong yio Tig ovidtnteg avtég elvon elvon ovtiotolyn pe tn doun
TOPEOTAONG YL TIG KAGGELS KOUPWV, KUOMG EMTPENETON O OPLOGUOS YVOPLOUAT®Y KO
Yo TIG KAAGELG YVopLopudtmv. H dour| topdotaong teptlapufdvel dvo emmAéov nedia
ToL oToiol TPEMeL amopodTNTO VoL ToPVOUVY TIUEG Yior va, SnuiovpynOel | cuykekpluévn

ovTOTNTOL
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-- from-node : meptAoUPEVEL TO OVOYVOPLOTIKG GUOTHULNTOG TOL TTEPLYPELPEL TNV
KAdon kOuPov mov anotelel to medio oplopon ylor T CLYKEKPUUEVT KAGON

GULVOECUM®V.

-- to-node : mepLAopPbivel TO OVOYVOPLOTIKG GUGTHUOTOC TTOL TEPLYPAPEL TNV
KAdon xéuPwv mov omotedel 1o medlo TWMV Ylior TN CLYKEKPUEVN KAGONM

GLVOECUM®V.

e Amloi kéupot (Token nodes)

H doun| mopdotaong Yoo Tig ovTOTNTEG CLTEG elval M Ao VoTEPT duvatt, KoBMg
TETOLEC OVIOTNTEG GLUVOEOVTOL GUECO UOVO UE YVOPIOUOTO KO TG KAGCELS TOV
omolmv amoTeAoVV TepnTdoels. To media eMOUEVOS TOV TEPLAOUPBEVOVTOL GTN dOUT|

ToPAOTOONG Ko amoBKeLOT|C Tovg elvon :

links, linked by kou instance of, e Tnv gpunveio Tov d6ONKe 6" LVTE TOPATAV®.

¢ Amloti ovvdeosuol (Link tokens)

H doun| mapdiotoong Ko omofrikevong eivot Kot 6°ouThiv TNV mepintmon amAoHotepn

oo TNV ovTicToyn TV KAGCE®V cuvoéoumv. To medio Tov mepléyet elvar :

instance of, links, linked by, from node, ko to node, pe Tnv epunveio Tov LT Eyouvv

KOl TOPOTAV®.

Top Gdery oL TV TOPATAVE® SOUMVY KoL TNG OLVTLIGTOTYIGN G TOVG G avTikeipeva féong

vAoromuévng oe SIS-Telos mapovoldleton 6to oyMua 3.1.

e Meydlec ovidtnteg

Mo 6Aeg T TopomGve JSoués mopdoTooNng Kol omobrikevong To  medio
OVOLYVOPLOTIKOV GLGTIUOTOS TOL Y PNCULOTOLOVVTOL Y0 TNV KOTOypa@] SAwV Tmv
ovTotiteV Tov oxetilovton He pior ovidTnNTo HEGM KATOL0V amd TOVG SLAOEGILOVE
UNyoviopovg ta&vounong, €xovv otabepd, mpokabopiouévo péyedog. To uéyebog
ouTo €xel emAeyel MOTE VO VUL TO KOTOHAANAGTEPO YO TIG TEPLOCOTEPES OO TG
ovtéTNTEG oL opilovTanl amd TO XPNOTN KO GLGLKA YL AGYOVS O1KOVOUTLOG X MPOL

Ko €T{S00M G TOV GLGTHUOLTOC,

IMoAbh ovuvyvé, xbémoleg omd TIg oviotnteg mov opilet o ypnotng €yxouvv

TMEPLOCOTEPEG  GUEGEC GLVOECELS He GAAEG ovTidTNTEG Om'OGEC UTOPOVV VoL
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AmAog xoupog KAioon koupwv KAoon cvvdeoumv ATAOG CLVIECSHOG

[ ssd ]| |[_ssd ]| | ssd ]| |[__Sysd ]
[ {classest | [ {classest | \ from | \ from |
\ {links} | [ {instances} | \ to | \ to |
[ {linkedBy} | \ {isay | [ {classest | \ {classes} |

[ {subclasses} | [ {instances} | \ {links} |

[ {links | \ {isA} ]

[ {linkedBy} | [ {subclasses} |

{links}
CAR Color
Simple Class
attribute
myBMW red I nstanceOf

Token

ynfuo 3.1: Avtiotoiyion Tmv SOU®MV avamopEoTaon Kot OmofKeEVoN G GE OVTOTNTEG KO
GLGYETIOELG G TP BLOELYLOL EQOPLOYIG

QOO KEVTOVV GTOL GLYKEKPLUEVOL UEYEDOVG GVUVOADL CLVOLYVOPLOTIK®Y GUGTILOTOG

TOV YPTNCLLOTOLOVVTON Y10 KEOE OVTHTNTOL.

"o To AGYo 0T €xer dnpovpynOel pior oekdUn dour} TapAGTOONG KO OoBKeELoNG
GUVOAWV OVOYVOPLOTIKGYV GLoTiuotoc. H douny oty ypnolomoteiton yior vo
dNULOVPYOVLE TOOVEG ENEKTECELS GTOL GUVOADL OVOLYVIWPLOTIK MV GUGTHUOTOG Y10 KEOE
doun| mopdioTooNng oOvVIOTHTMY, OTaY T GOVOAD ouTd vrepyeldilovv. H dour| ovtn
OPYOVAOVETOL e OTAG GLVIESEUEVEG AMoTEG e KOUPOVS TTOL TTEPLEXOVY GTOBEPS TAO0C
OVOLYVOPLOTIKAV GLGTAUOTOC.  GBe mepintmomn g Soung ovThg, CMOTEAMVTOG
KOUPo tng ouvdedenévng Alotog, eKTdg ol évol 6Tofepd TIVaKo oVoryvVmpLoTIKOV
GLOTHUOTOC, Ttepléyel éva delktn otov enduevo KOUPo TG Motog ol eneKTACELG
YLOL TN GLYKEKPIUEVT OVTHTNTOL, KOOGS KOl TO CVOLYVMPLOTIKG GUGTHUOTOS Y10l TNV

ovTOHTNTOL, Y10 AGYOLG EAEYY OV TNG GUVERELOG TMV dedoUEVaV 11 BAom.
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3.2 Awoyeipion ovtotijt®v 610 LOGTNILO ENULOGLOAOYIKOD

Evpetnproouov

00€vog omd TOVE TUVTOVE OVTOTITMV OV YPNCLULOTOLOVVTOL otd TNV SIS-Telos yio tnv
TopEoTaoT TANPoQopiog amontel, dnwg eldofie, StopopeTiKt doun TopEGTOONG KO
amodkevong. I'iot 1o AGYo owtd, ovTHTNTEG TOL 1810V LOVO THTOV OUOBOTOLOVVTOL GE
tuiuoto (blocks) mov éxovv péyedog 1810 pe VTS TOL EAGYLIGTOV X MPOL TOL UTOPEL VoL
daPoaotel/ypogtel and/cto dicko, Tng ceridog dickov (disk page). Emituyydveton e tov
TPOTO VTS ELKOAGTEPT Sl EIPLOT TOV TUNUAT®Y TOL OO KEHOVV OVTHTNTEG KOTA TN
dnuovpylo Ko T Storypoer] Tovg, EVEM THVTOYPOVO OTOPEVDYOVTHL POLVOUEVOL
KOTOKEPUOLTIGHLOV.

G0e ovtotnToL otnV SIS-Telos, eEGALOV, KTAG 0T TO LOVOSLKS OVOYVMPLOTIKO
GLGTHUOTOG TO 0moio TNV YoapokTnpilel, dtoBétel Kt éva Aoyikd vopo. To Aoyikd
oVOUOTOL TV OVTOTHTOV opilovTon amd Tovg xpriotes Ko, OToy outd de cuuPet,
dnuovpyovvTon omd T0 GVOTNUA LE KATEAANAN UEB0d0. Xe avtiBeon e To
OVOLYVOPLOTIKS GUOTILOTOG, TO 0TTO{0 OoTeEAEL TOV TPOTO TPOGPAGTG TOL GLOTHUATOG
OTIG OVTOTNTEG TNG PAOMG, TO AoY1Kd dvoua amotelel Tov Tpdmo TPSGPOOTC TV XPNOTMOV
OT1G OVTOTNTEG TNG PAong, LEG® KEmolog eQopUoYiG Tng SIS-Telos.

o tn dtoggeiplon TV SoU®Y TOL AT TOVVTOL Yo TN dnuiovpyic TNG avTioToiylong
OVAUECO GE AOYLKE OVOULOLTO KOl OVOLYVOPLOTIKG GUGTHUOTOS, LITAPYEL 6T0 SIS(Semantic
Index System - ZVoTnHo ENUoctoAoyitkoV Evpetnplaciov) évog KotdAoyog Aoyikdv
OVOUATOV.

Telog, KAOe cvoTnua dtoyeipiong Paoemv dedopévav dtotnpel Evav EcOTEPIKO KATAAOYO,
0 omolog TePLéxel TEPLYPAPES Y10 TOL OEGOUEVOL TTOV 0B KevoVTON, KoL TN B€0T oTNV onoio

Bpiokovtol otn pviun ko to dicko. H doun awtii ovoudileton KotdAoyog GLGTIHUOTOC,

321  0téA0Y0C CLVGTHLOTOG

Onwg 6e dA0 T GVoTHHOTO doxeiplong Béoewv dedouévmy, €Tot kot 6to SIS, N
TANPo@opio. TG0 TNG 6TOBEPNG KOTAOTAUONG oG OVTOTNTAS 6T0 dioK0, HGO Ko TNG
eVOLOUEONC KOTAGTOOTG TNG OVTOTNTOG OTN UVTUT dtortnpeiton Ge pio Souri mov
ovoudleTon KotdAOyog GLGTIUOTOC,

Ot eQupLOYEC TOL XPNGUYLOTOLOVY TO TVOTNU ZNUocLoAoytkoV Evpetnplacuo,
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TPAYUOTOTOLOVV OAEG TIG TPOCTEAAGELG TOVG GTO dEdOUEVEL TNG PAONG LEGM TOV
KOTOAGYOL GLGTHUOLTOG,
O K0 THAOYOG GLUGTHUOTOG EIVOIL, EMOUEVOS, EMLPOPTICUEVOG LLE TNV EKTEAECT TMV

TOPOKAT® AELTOVPYLAV :
e dnuovpyia VEmv oVTOTHTOV
e Slorypoer} ovtoTiTOV amd TN fdon
e TTPOGTEAOLOT OTLS OVTOTNTEG TNG Pdong
e evnuépmon g Péong Ue Tig véeg ovTOTNTEG 1) OVTOTNTEG TOL €X0VV UETOPANOEL.

O KotéA0Y0 GLOTNHOITOG elval évog Tivokog omd eyypogés, uio yior k6B ovtdTnTor TG
Béong. EEatiog Tov oA peydhov Leyé0ovg 6To omoio umopel vor pTAoEL, 0 KOTEAOYOG
GULGTHUOTOC OPYOVAVETOL ELKOVIKA GOV Tivorkag oo Tufipoto: pe Bobud eppecotntog 1.
GOe TN TOL THivoKor uToV Umopel vou Tepléyel évor GLYKeKPIUEVO TAT00C otd

EYYPOPES.

H npoonéloomn oTig £YYPOPES TOV KOTAAGYOL CLOTHLHTOS TPOLYUOTOTOLELTOL LEG® TOL
HOVOLILKOD 0LVOryVOPLOTIKOD GLGTHUOITOC Yo TNV KAOE ovidtnto. ot 10 6Komd avtd, Tal
OVOLYVOPLGTIKG GLGTHUOTOS TTOV VAOTOLOVVTOL OTIWS TPOOVOLQEPONKE LLE TN LOPPT
oxepoiwv oplOpdv, OempoiVTOL MG SLOVOCLOTO TNG LOPPTG <OeiKTNG TUUOTOG, delkTng
eyypoprc>. To medio "delktng TUMHartog” mov amotedeiton od Tor Svadikd yneio vYMANg
TAENG TOL AVAYVOPLOTIKOD GLOTHUOTOC, KaBopilel To TURUO TOV KOTOAGYOL GLOTHLATOG
oto onoio PBpioketon n eyypoen Yot ovrdtnto. To medio “delktng eyyponc” mov
omoteleiton amd To dvaditkd ynoeio younAng TédEng Touv HvoyvepLoTIKoH GLGTHLOITOGC,
KoBopilel TN CLYKEKPLUEVT EYYPOPT VIO UL OVTOTNTOL GTO TUTLO TOV VITOKOTHAG YOV
GLGTHUOTOG TOV TNV TePLE)EL. O TPOTOG Se1KTOSGTNONE TOL KATHAGYOL GLGTHUOTOG KO )
0pYGVMOTY| TOVL WG VKO 0t TUNUOTO GOIVETOL GTO TTUo 3.2.

H ninpo@opio mov omobnKeveTaol Ge Lia €yypoPt} TOL KATOAGYOL GLUGTHLOTOC Y10l L0
ovVTOTNTO OLPOPAL, STIMG OVOUPEPOT KE KO TOPATAV®, TN OTAOEPT KATAGTAON TNG
ovTOHTNTOG OTWE 0LVTY| ATOONKEVETHL GTO SIOKO KOl TNV EVOLEUEST KOTAGTOOT TNG
ovtoTNnTog 6Tory T opTMBel otn uvhun. H otabepn kartdotoiom g oviotnTog

nepthopPéver Tig e€1g TANpoopieg :

e ©¢om 670 dioKOo OTOL KmOONKEVETHL 1] OVTOTNTOL.
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(T Evpogn

IMvoxog ‘ ‘ N

Tunuotwv

Tunuoto

I |

‘ ‘ ‘% SYSID (cvoryvmploTIKO GUGTNHOTOGC)

!

Astkng Eyypogng
Aglktng Tunupotog

yfuo 3.2: Opydvwon Kot Se1KTodGTNOo™M TV KATOAGYOV GUGTILOITOG

O ITivoxas Tunudtwy Tov EaiveTon 6TO TAPUTEV®D CYNUOL Elvor ewovindg MNAoSY| TOPOLOIALETON LOVEY DL Yol
va, 8ei&er Tov Tpdmo mov yiveton 1 de1KT0dGTNON TOV KOTOAGYOL GLGTHLTOS (ovamaporyyr| omd [47]).

e Oéon o10 dloko Omov arodnKevovTOL Ol dOUEG EMEKTUONG YIOL TNV OVISHTNTO, OV
10 TAN00C TV GLVIEGE®V TNG OVIOTNTOG VTG e GALeC ovtOTNTEG VItepPaivel To
UEYEBOC TOL GLYKEKPUEVOL TOTOV OV YPTNCULOTOLEITOL Yo TNV TOPACTAON TNG

ovVTOTNTOG OLUTAG.

e To cLUVOMKO UEYEDOC TV SOUMDV EMEKTAONG YLOL TNV OVTOTNTO 0LLTH 6TO diGKO, OV M

TOPEOTACT TG OVTOTNTOG TEPIAUUPEVEL TETOLEG SOUEC.

e Tov THTO TN OVTOTNTOG, O OTTOT0C TEPLYPEPEL TO EMIMESO TAEIVOUNONC KO TIG KAGGELG

TOL GLGTHIOITOG OTLG OTTOLEG TOELVOUEITOL 1) OVTOTNTOL QLUTH].

o tig ovTétnTeg oL Bpickovton oTn LviUN M €YYPOPT| TOL KOTAAGYOL GUGTHLATOG

nepthopPéiver Tig €1 TANpoopieg :

e Tn 6éom ot pviun 6mov Ppicketon n ovioHTNTOL.

e Tnv xotdoTOon TNG OVTOTNTOS. Mo ovtoTNnTo umopel vou €xel LOALG dnuLovpynoOet,

Staypoet, va éxel vrootel aAloryéc, 1§ Timoto omd ToL TPOMYOVUEVQL.

o T ypNoWOTNTAG TNG OVTOTNTOS. Mol OVTOTNTO UTOPEL VoL TOPAUEVEL LOVILMOG GTN
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Srevbvvon

Stevbvvon

£TTOLEVO TUMHOL

EMOUEVO TUMHOL

TPOTYOUUEVO TUMHLOL

TPOTYOUUEVO TUTIUOL

1n ehevBepn eyypodn

1m ehevbepn eyypodn

emopevn eAeLOEPT

ETOUEVT EAEVOEPT

TPONYOLHEVT EAELOEPT)

TPONYOLHEVT EAELOEPT

emKedoAMIOL

TUNHOTOG

devduvon

ETOUEVO THNLLOL

TPONYOULLEVO TUNHOL

1m ehevdepn eyypodn

emopevn eAeLOEPT

TPOTYOUUEVT EAEVOEPT

eYypogeg

ovToTNTMWV

Syfuor 3.3: XOvoeom Ko TEPLYPOPT] TOV TUNUATOV OVIOTHTOV Ylol UL ot TLG SOUEC
amodnkevong (avomopoywyn omd [47]).

pviun 1 vo un xperdleton tAéov, ondte pmopel vor amelevfepmOel 0 ¥ MPOG TNG UVAUNG

OV KotoAouPEvel.

3.2.2 Mnyovioudg dtoyeiptong oviotitov

O1 OVTOTNTEC OPYOLVAOVOVTOL GE TUNRUOTO OVTOTHTMV KO TOL TULOTOL OVTOTH TV KTOTEAOVV
™ LOVASH LETAPOPAS 0t TO SIGKO GTN UViUN Ko avtioTpogo. To TUUOTO OVIOTHTOV
€xovv otofepo Léyeog (160 e To péyedog Tng eAldog oK) Ko TEPLEXOVV TAVTOTE
ovToTNTEG EVOG LOVE) 0L TOTOV. O TOHTOG QL TOS OVTIETOLXEL OTLG SOUES AVOTOPELOTAGNG
OVTOTHTMV TOL TEPLYPAPN KOV Topaméve, dNAadny Tig dopég class node, link class, token
node, link token xa®dg eniong Ko TG SOUES EMEKTUONG VIO TLG SLAPOPES OVTOTNTEG,

To TUAUOTO. OVTOTITMV TOV TEPLEYOVY OVTOTNTES TOL 1810V TVTTOV OPYOLVWVOVTHL GE SUTAK
oLVOEdeEVEG AMOTEC OVTOTITMV. TO GUGTNUO SLOYEIPLONG OVTOTHTOV Y10 TN YADCCO
SIS-Telos vréipyovy TEVTE NLOPOPETIKEG AIOTEC TUNUATWV OVTOTHTMY TOL OVTLGTOLYOVV
OTIG TEVTE SLOPOPETIKEG SOUES ormoBKeELON G OVTOTHTOV. H doun Tev TUNUETOV OVIOTHTOV
Ko M Aloto Tov dnuovpyeiton omd ToL TUULOTO OVTOTHTOY Yol o SOt amoBrikevong

nopovotdLovion 6to oxfue 3.3.
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oL TNV TPOGTEAQLCT GTLG OVTOTNTES, XPNCLOTOLOVVTHL UNYOVIGUOT KPpLENG UVAUNG, Ol
omoiotl Teptéyovy oL TUNUATO OVTOTHTOV ToL PBpickovton otn uviun. Ot unyovicuol
ovtol meprypdpovtol oto Tuniua 3.3.

Otav amonteiton TpOSPoon Ge U OVISTNTO YL TNV OTOLo TO TUTLOL EYYPUODV TOL TNV
nepléyel Bpioketon 1N ot Lviun, n Soun ovVomoPEoTUoNS Yo TNV OVTOTNTOL
ovTLYpA@eTOL omd TO TUNLO OVTOTHTOV TTOL TNV TEPLEXEL GE Lol VEQL BE0T GTN LVHUN, LE TN
Bonbeila Tov KATOAGYOV GLGTAUOTOC. AV KOl LE TNV VAOTOINoT oruThi dnuiovpyovvTon
oVTLYPOLPOL TOV OVTOTITAV GTN UVIUN Kol SJUGKOAEVEL M dLoyelploT| TOVG, N EMAOYN
emPAOnke e€ontiog mpofAnuUdTmV cuUPaTETNTOG OE SloPopeTiKd TEPILBAALOVTO TNG

¢Kdoomng g YAWoGog C++ TOL XPNGULOTOUONKE.

323  01dAoyog AOYLK®V OVOULHTOV

Onwg ovoPépOnKe Ko Topoméve, To GOOTNUO Loty elplong OVTOTHTMY Y10 OTOLOLOT| TOTE
epopuoyYn xpnowonotet féion dedopévmv kotackevacuévn pe tnyv SIS-Telos ypnoipomotet
TOL OLVOLYVOPLOTIKG GUGTHUOTOG Y10 VOL TPOCTEAGLEL TIG OVTOTNTES TNG PAoNG.  aB®C,
OLMG, 0 XPNOTNG avTIAaUPEveTon Ko xpNGUYLOTOLEL TIG OVTOHTNTEG LEGM TOV AOYLKAV TOVG

ovoudtmy, dnuovpyeiton n ovdykn VmopEng d0o UNYovVIGU®V :

e €VOC UNYOVIGUOUD UETAOPOONC TV AOYLKAV OVOUETOV TMV SLo@OP®mY OVTOTHTMV GTOL

OVOLYVOPLOTIKG GLUGTHLOTOS TTOV TOVG CLVTLOTOLYOVV KO

e VO UNYOVICUOD UETAPPOOTG TOV OLVOLYVMPLOTIKAYV GLUGTHUOTOS YO TIG SLAPOPES

OVTOTNTEG OTA AOYLKA OVOULOTO TTOV TOVE OLVTLGTOLYOVV.

Yok o tGA0Y0G OVOYVOPLGTIK@GV GUGTHLOTOG

O KoTéAOY0Gg VTOG Y pnotpomoteiton and 1o ZHoTNUo EnUoctoroytkov Evpetnplacov
TPOKEUEVOV VO OVOLKAT Ol TO AOYLKO GVOpO ULoG OVTHTNTOG Yo TNV ool elvor YvmoTo
TO OLVOLYVOPLOTIKG GUOTILLOITOG TOL TNV Tpocdlopilel.

O KoBopLoUGS TOL AOYIKOU OVOUHTOG Y10 KGO OVTOTN T TNG OTOL0G TO OVOLYVWPLOTIKO
GLOTHUOTOC elval YV®OTd elvor ot TOAD GLYVH TPAEN TOV eMLTEAEITON TPV OUTTO
OTOLHONTOTE TOPOVGIOOT) TNG OVTHTNTOG GTO XPHOTN.

00MG 01 TPOCTEANGELG GTOV VITOKAUTAAOYO OLVOLYVMPLOTIKAV GLOTHUATOS YIVOVTOL LEGM

TOV OLVOLYVOPLOTIKAY GLGTHUOTOG TTOV Tpocdtopilovy Ta avtioToly o Aoylkd ovouoTo yio
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TIG OVTOTNTES, O VTOKAUTAAOYOG OLVOLYVOPLOTIK®Y GLGTLOITOS UTTOPEL Vo opyovBel
OVEAOYOL LE TOV KATAAOYO GUOTILOITOGC. ETOL, 0 VTOKOTEAOYOG 0LVOLYVOPLOTIKWY
GLOTHUOTOG elvon évog Tivokog omd eyypoeéc Yo k6be ovtotnta g féone.  6be
eYypopr oyetilel évor ovoryvmploTIKG GUGTILOITOG KETOLHG OVTOTNTOS LLE TO AOY1KS GVooL
mG ovIOTNTOG.

Onwg KoL TNV TEPINTOOT TOV KOTOAGYOU GLUGTHUOTOC, O TIVOKHG VTOC OPYHVAOVETOL
ooy Tivakog and Tufuato pe Bobud eppecétnrog 1. ETot, tor ovoryvmploTiké GuGTHLHTOG
ooTeEAOVV Kol TAA TOVG delkTeG LEC® TV OTOlwV YIVETHL 1) TPOCTEANGT GTOV

VTOKOTAAOYO OLVOLYVMPLOTIKAV GLOTILATOS KOBME BempoHVTal g SLovOCHOTO TNG

HOPON G <OeIKTNG TUUATOG, dElKTNG EYYPOPNC>.
Yok o tGAoyog LOY1IK®OV 0VOULHTOV

O KotéA0Y0og LTOG Y pnotponoteiton and To ZHoTNUo EnUoctoloyikov Evpetnplaciov
Y10 TOV EVTOTULGUG TOL OLVOLYVOPLETIKOU GLUGTILOITOG ULOLG OVTOTNTOG 1) OToic
npocdopileton omd 10 xPOTN LEG® TOL AOYLKOV TNG OVOULXTOG. 1ol To oY edloicUd Ko TNV
VAOTOINOT TOL UNYOVIGHOD ovolLTNONG KATA TN LETAOPOLOT) AOYIKHDV OVOUETMOV GTOL
oVTIGTOLY O OVOLYVOPLOTIK G GLGTHUOTOC, EMAEYXOMKE O UNYOVICUOG YPOUULKOD

KOTOKEPUOLTIOUOV.
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o I'pouikiég KOTOKEPULOTIGUOG

O unyxoviouds YPOUUIKOD KOTOKEPUOTIOUOV OvOmTOXONKE TPOKEWWEVOL VO
xpnoworomOel ylor opybvmon eEmteptk@dv apyelwv ot omoio YPNGULOTOLOVVTOL

KAEWOLE ovolyTnong.

Ag Bewprioovpe évov katdAoyo kotokepuotiopo® (hash table) mov amoteieiton
omd N ouddeg eyypooayv (buckets). H ocuvdptnon KotoKepuotiopod m omoio
vroloyilel oe Mol opdda Ppioketon évar kAedl avalitnong  €xel T Hopoy :

h(K) = g(K) mod N

H ouvvéptnon g(K), mov ovoudletor cuvéptnomn KoToKEPUOTIONOV, elvor o
cuvapTNnon mov petacynuotifel to kAedl  oe o dtevbvvon mov PBpickeTonl 6To

dtdiotnuo [0, M] 6tov 10 M elvon opxetd peydio.

O KoTGAOYOG KOTAKEPUOALTIGUOV Y10l TC, AOYIKE OVOLLOLTO OPYOVAVETOL LE TN LOPPT THVOKOL
oo TUipoTe.  GBe TUNUOL TOV KOTOAGYOL OLTOV CLVTIGTOLYEL O GUYKEKPIUEVO TATI00G
o0 OUADES EYYPOLPAV, EVE KAOE OO0 EYYPAPDV 0rvTIoTOLYEL OE pior oukpPdg B€om Tov
KOToAGYOoL KoTokepUaTioov. To uéyefog tmv tunuétmy eivon id1o pe to uéyebog g
UOVASOLG LETaQOPEC TANpogopiac HeETOED dloKOoL Ko LViUNG, TNG oeAidog diokov.

H npoomélaon oTig eYYPOPES OVTOTITMOV YIVETOL UE TPOTO OVTIGTOLYO LE TNV TPOCTEAOCT
OTIG TAELAOEG TOV VITOKATOAGYOL OVOLYVOPLGTIKOV GUGTHUATOG. To TLO GIUOVTIKE
dvadtkd ymoeio g tiunig h(K) emAéyouvv to tufpo 6to onoio Bpicketor n {ntoduevn
OGSO EYYPOPAIV, EVE TA ALYOTEPO CTULOVTLKE Ynoio eMAEYOLV TNV OUASA £YYPOLO®Y GTO
TUNHOL.

GOe oudidoL eYYpoPdV Umopel vo mepléyel L€ pL Evo KoBopLoUEVO TAT00C OO €YYPOLPECS.
Ene1dn) 1o TAN00G TV £YYpOO®Y TOL OVTIETOLXOVV GE LULd GLYKEKPLUEVT B€oM TOV
KOTOHAGYOL KOTOKEPUATIGLOV Umopel vor elvor LeEYOADTEPO OTd TO TAT00G EYYPOPHDV TOL
Umopel vo TePLEEL U0 OGO EYYPUPDV, OL OUASES EYYPOPADV UTOPOVV VO, GLUVIEOVTOL
dnuovpywvtog Aoteg omd ouddeg eyypop®v. THTE 1| GLYKEKPIUEVT BE0T TOV KATAAGYOL
KOTOKEPUOLTIOUOU TEPLEYEL TNV TPWTEVOVOO OULAdK EYYPOPAV (primary bucket), n onoio
omoTeAel KoL TNV apyM TN AloTOG EYYPOE®V Yo TN 0€om orvTn. Tig VTOAOITES OUEOES
EYYPOPAV 01 otoiec ovopdlovton opUadeg eYypopav vitepyeiiong (overflow buckets)

Stayerpileton o unyovicpdg BonnTik®y ouddmv eYypopadV.
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KoToAOYOS KOTOKEP LLOLTLGLLOV

<

(| —

<

v .

Syfuo 3.4: Aour] TOL KOTOAGYOL KOTAKEPUOTIGUOV YI0L TNV KPLOT LVIUN (0VOuTopory myn
amnd [47]).

G0e eyypaen| meptAouéverl dvo media : tnv T g(K) yior KGmwolto cuyKekpluévo Aoyikd
OVOHOL KO TO OLVOLYVOPLOTIKO GLGTHIOTOC Yo TNV ovTdTnTo 1 omoio yopoktnpileton
o6 T0 AOYLKO dvouo
Ot eyypo@ég oG OGS0 ToELVOLOVVTOL M TPOS TNV TIUY TOV TEdiov TOv TTePLEYEL TO
amotéAecpo Tng ovvaptnong g(K). ETot, n e0pecn UG GUYKEKPIUEVNC EYYPOPNC LEGOL OE
pos opédo yiveton Lo dvodtkng avalitnong otov tivako eyypoeayv g opddos. H
doU1| TOV KATOAGYOL KOTOKEPUATIOUOU Tapovaldleton 6To oxfuo 3.4.
Otav oe Teplocdtepeg oo pio ovidTnTeg avTioTolyel 1 idta T TG GuvapTNoNG
UETOOYMUATIGUOV TPEMEL VOL VAP YEL KATOL0G TPOTOG GTE VO oo KevovVTON
SLaLPOPETIKEG EYYPAQES Y1l KGOE Pio otd TIG OVTATNTEG CLLTEC. TTNV TEPITTMON CLLTY),
dnuovpyeiton pio eyypoen n onoio TePLEeL TNV TN TNG CLVEPTNONG LETOCYMNUATIGULOV

670 éva medio g ko évay delktn o€ fonONTIKY OUEIO EYYPOLO®Y GTO GAAO.

e Mnyovicuog pondntikdv eyypoe®dv opdony

O unyowvioudg dtorxeipiong BondNTIK@V Yypopdv ovorouPdvet n diébeon téTolmv
ouddmv Omote ovTég ypetdllovion, kabmg eniong Ko kébe mpoonéhaon o’ ovtéc. O
UNYovicuog teptAoavet évoy KotdAoyo BondnTikdv opddwv eYyYpoPwyV, 0 0Toiog

OPYOVAOVETOL KOl AELTOVPYEL OTMG O KOTEAOYOS GLUGTIULOTOC,



44 epaAono 3. Atoxeipion Kpvenig viung oto THotnuo EnuoctoAoytkot Evpetnplacuot

3.3 Mnyoviopog Kpuoeng VUG Y10 TO GUOTNILO. dtoyeiprong

OVTOTHTOV

O unyowvioudg dtoyeiptong kpLENG LVAUNG Y10l TO GVGTNUO SLOYEIPLONG OVTOTH TV TN
YA®dcooa SIS-Telos dev anoterel éva eviaio cvotnuo, dAAS dtoywpileton oe
VIOUN Y OLVICHONG, K&OE €vag omd Toug omolovug ovolopféivel Tn dtoyeipion Kpvenig
UVAUNG Yo pior outd Tig SoUE amoBKeELOT G KO TOPEOTAONG TTOV TEPLYPAON KOV
noporéve. H xpron enuépoug Unyovicldv Tpoceépet T duvotdtnta vo pubuiletal to
UEYEBOG TNG KPLENG LVHUNG Ko 01 aAyopBot avalitnong yio Kéoe unyoviopnd
Eexwprotd. Me tov Tpdémo avTd T0 GVOTNUN YIVETOL TLO EVEALKTO KOOGS elvor duvartd vo

puooTel Eexmplotd 1 CVUTEPLPOPE Yior KAOE Unyoviond dtoyelptong KpveNG LVAUNG.

Ot empépovg owtol unyovicpoti €gouvv ovéAoyn doun Ko to Hévo mov aAAGLEL Ge avTong
elvar 1 dour| TV TEPLEYOUEV®V TV TUNUETOV Yol KAOE EVTUUIEVTH KO O TPOTOG

TPOGTEAOLONG YLOL TOVG EVTOULEVTEC,

Ot KoTAAOYOL TNG KPLENG LVIUNG TOL OO KEVOVV EYYPAPES TOV KATOAGYOV
GULGTHUOTOS KOl TOV VITOKATAAGY®OV AOYIKMY OVOUGTMV KOl OLVOLYVMPLETIKOV
GUGTHUOTOC OPYOVAVOVTOL LE TN LOoPPT| KaTOAGY®V Kortorkepuortiopot (hash table). To
KAeWdl avallyTnomg evog aVTIKELLEVODL Y10 KOBEVOLY amd TOVG KATAAGYOLG
KOTOKEPUOLTIONOU elval ) AoYlkT| dtehBuven Tng ceAldog Tov To mepLéyet, he GAAo Adyio
TO LOVOSLKS 0VOLYVOPLOTIKS GLUGTHLOTOG TTOL TOL avTiotoryel. EEapéoelg 6to unyovioud
QVTO OTOTEAOVV O VTOKOTHAOYOG AOYIK®MY OVOUATM®Y, GTOV 0Ttoio 1 avall1Tnom Hog
ceAMdog mparyportorotleiton Le BEOT TO LETOGYNUOATIOUS TOV AOYLKOV OVOUOLTOS TNG
ovTOHTNTOG TNG 0TOT0G OVOLNTEE TO OVOLYVOPLGTIKO GLGTAHUOTOS KOl O VITOKATAAOYOG
Bonontikwv eyypopdv otov oroio kAeldl avalnitnong anotelel n dtevbvvon onONTIKTG

OULASOG EYYPOLPMV.

H tiun Tng ouvEpTnong KoToKepUOTIGUOD Y10 TOVG KAUTAAGYOLS 000TOVE VtoAoyileTon omd

o0 N Mydtepo onpovTikd ynoio tng Aoyikng dtevbuvong tov kGOe tuniuortoc. Etot, ov
etva n Aoy dtevBvvon kdmotov Tuipotog kot N etvort 1o puéyebog tov KotaAdyou
KOTOKEPUOTIONOV, | GLVEPTNON KoTokepUoTiopov opileton mg e€ng :

h(K) =K mod N
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3.3.1 Empépovg unyoviopoi kpveig uviung

0THA0Y0C CLGTALOTOG

Ot 6eMdeg TOL KOTOAGYOU KAUTOKEPULATIGUOV Y10 TNV KPLPT LVIUN TOL KOTOAGYOU
GLOTHLATOC PLAOEEVOVV TUNLATOL EYYPOLPDV LLE TN LOPET} TTOL TOPOVGLEOTN KOV
TOPOTEV .

To péyebog 1oV KaTaAGYOL KOTaKEPUOTIOHOV eivart N = 128 kot KAOe BEom TOL KOTOAGYOV
umopel vo meptéyet uéxpt 8 TULAT €YYPOOAOV. Tl TUALATO €YYPOQODV, EEGALOV,
TePLEYOLVV SeIKTEG GTN UVTUT Y10 TIG OVTOTNTEG TOL OLVTLYPAPOVTOL EKEL HTIMG CLvaQEPOMKE
TOPATAV®, TPOKELUEVOD VO, X PT|GLULOTOINO0VV.

O oAyOpIOULOG OVTIKOTAGTOOTC TOL X PNGLLOTTOLElTON lvor Lot Top ALy} TOL
oAyopiBbuov LRU (Least Recently Used) péow tng onoiog avtikabictoton kébe popd n
ceAida n omola €xel petvel oypnGULOTOINTT Y10 TOV TEPLEGOTEPO Y POVO, LE TNV
TpoLTAOeoT vou Unv €xel TpomononOet To mepleydueve Tne.

>10 onueio oo, Tpémnel vo avapepBel 0Tt 0 KaTGAOY0S GLOTHLOITOG dtonpeiton Ge dV0
UEPM : TO TUNUOL TOV KAUTOAGYOL TTOV alpOpE OVTHTNTES e SOGUEVO amd TO XPNoTN AOYLKO
GVOUOL KO TO TUTLLOL TOL 0POPE OVTHTNTEG X WPIg SOGUEVO GVOLLXL, 0L OTTOTEG

OVOUOTOO0TOVVTOL LUE KOUTHAANAO UNYOVIGUS Ot6 TO GHOOTNLOL.

Tuquoto oviotTTOV

ofeLd oo TIG SOUES OVOTOPELOTAGTG Y10 TOVG SLOLPOPETIKOVE THTOVG OVIOTHTWY GTO
€VVOL0A0YLKOS LoVTELD NG SIS-Telos amodnkeveTon oe Y wpLoTd TUUaTO ovToTiTwy. ETot,
Yo KoBEvoy amd TOVG TEGOEPLS SLULPOPETIKOVE THTOVG OVIOTHTWV KOOMS EMIONC KO Y10l
T1G OOUEC EMEKTAGTG OVTOTHTAV, OLVTIGTOLYEL KOl EVOIg SLoUPOPETIKOS UNYOVIGUES KPLOTG
uvipng.

Ye avTiBeoT Ue TOVG UNYOVIGUOVG YO TIG VITOAOLTEG SOUEG KLTOOKELONG, O UNYOVIGUOG
KPLONG LVIUNG Y10l TOL TUHUOTO OVTOTITOV KO TIG SOUEG EMEKTOOTIC TOVG X PN CULOTTOLEL
évoy LOVOSLAGTOTO TivoKaL £YYPOLe®V, Leyéboug N2 = 25, 1 tpdoPacn 6tov omoio
npaypotonoteitan 6mmwe N Tpdeoom oTa TUNUOTO TOV KATOAGY®V KOTOKEPUOTIGLOD.

O oAyOp1BUOG OV TIKOTAGTOOT G TOL X pNGLLonoteiton eivon 1 1dio tapodioryr| tov LRU
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OV TEPLY PPN KE TOPATAV®.
oTAA0YOC AOYIKBV OVOULETOV

3T0V KOTGAAOYO AOYLIK®MY OVOUAT®MV YPNOLUOTOLOUVTOL 3 SLoLpOPETIKOTL UNyovioHol KpLeng

UV UNG TTOV OVTLGTOLYOVV OTLG OOUEG
¢ VTOKOTOAGYOL OVOLYVOPLGTIK®OV GLUGTHUOTOC,
¢ LTOKOTOAGYOL AOYLK®YV OVOUATOV KO

¢ LTOKATOAGYOL BONONTIK®V EYYPOPADV.

To Ley€Om TV KPpLEMOV LVNUAY Y10 KAOEVOY o6 TOVG TPELG LTOKATOAGYOVG elvon N = 128
Ko KGO B€om TOV KATOAGYOL KOTOKEPUOLTIOUOD UTOPel vou teptéxel £mg 8 ey YPOPES, LU
e€aipeon ToV LTOKATAAOYO AOYIK®Y OVOUAT®Y, TNV KPLOT| LVIiUN ToL omtoiov kébe Béon
umopel vo mepléyet €mg 32 eyYPOUPES.

O oAy6p1OUOG OVTIKATAGTOON G TOL X PTGULOTOLEITON Y10 TOVG UMY OVIGLOVE oLTOVG Elvor

0 LRU, pe v mopGAAOyT TOL 1o VEL KOL Y10 TOV KAUTAAOYO GUGTILOTOGC.



QA 010 4

Avéivon g otoryeiptong Kpveng
uviung

4.1 Xrovyeio mov yopoktnpifovv évo cvotnro dtoyeiptong Kpveng

UVAUNG

H xpouen uviun evog cuotiuortog omotedel To onueio tng Lviung oto omoio pmopel va
ovolntioel kébe epoplroyn TNV TANpoPopic TNV amopoitnTn yio 1 deknepainomn tg. O
AGYOG LETAPOPAS TNG TANPOPOplag otd TO dioKO GTN UV UM TPOKEUEVOL VOl
xpnotporomOet evionileton 6To LEYAAO KOGTOG TOL GUVENEYETOL 1) EXLKOLVAOVICK, LLE TO
dloko, 1660 Yo avayvmon, 660 Kot yio eyypaen dedouévmv. Avtifeta, To KOGTOG
emkovaviog oG epopuoyng pe tn uviun etvou 40-200 x1Addeg @opéc HikpdTepo.

O Adyog Yoo Tov 0omoio 1 KpLe1 ViU mtpémel vo Stofétel unyovioove, 6yt LOvo yio Tnv
OO0 KELOT), CAAG KOl Y10l TNV OTOSOTIKT 0pYAVMOO™ TG TANPo@opiag, eEGALOV, elvon 6T
TAnpoopio Tov mEPLE eTL 0’ LTV elvorn duvartd vo EavaypnooronOel omd v idto
epapuoyn. Etvon, emopévmg, anopaitnto vo mop€yxeton omd TNV KpLe1 LWviun po
GTOLYELDONG €0TM OPYEVWOOT) TV TEPLEXOUEVAV TNG, MOTE TANPOPOPIC TOL KTOONKEVETL
va eivon duvatd va EavoPpedel yio va Eavayypnooromei. H opydvwon mpénetl vo eivon
TETOL0L TOV VOL EXLTPENEL TOV KOTE TO dSuvaTd YPNYOopOTEPO EVTOTIGUS TNG TEPLEXOUEVNC
TANPOQOPLOGC.

oty enitevén tov topandve, KEOe cHoTNUo Stoyelptong KPLENG LVANG

yopoxtnpileton and KEmoleg TapoUéTpous, ol oroiec unopel vo etvor :
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e H dounj-opydvwon g kpuenic uviune. H mopdipetpog avtr) €xet Gueon oyéon e v
oodoTIKN avalfiTnon otnyv kpven uviun. Etot, por kpuen pviun uropet vow €xet

Hopen Lovodidietortov 1 d1-01dotaotov mivoko, AGTOC K.0.K.

e To mA1|00¢ TV doumv amobrikevons. H mopduetpog ovutn, mov elvor mo cuvnoicuévn
GTOVG UNYOVIGHOVG KPLEONG LVIUNG Yiow cuotripota dtoyeipiong Béoemv dedouévamy,

Bon6d otnv opadomoinom tAnpogopiog SoopeTikoH THTOV.

e To péyebog tng doung amobrikevong otnv Kpver uvhun. To péyebog ovtd mpémet
vo TAnpot Tig €€1¢ TpoLMoBEsELS : VoL elvor opKeETO BoTE Vo TEPLAOUPAVEL KOTG TO
duvatd 10 PEYOAHTEPO TOGOGTO TNG TANPOPOPIOG TOV OLTALTEITON YOl TNV EKTEAEOT
LG €QOPUOYIG OAAG Ko vou unv givotl 1660 peydAo mov N avalitnon oe ovtd
va elvor voAoylotikd damavnpy. To péyebog mepropiletan, e€EGAlov, Kol amd Tovg

TOPOVG GE UVIUN TTOV SLOBETEL O VITOAOYLGTIC GTOV OTO10 EKTEAEITON 1) EQOPLLOYT].

e O oAyopBuog avtikatdotaons. O alydpiOuog avtdg tpocsdiopilel Tnv TAnpopopio
OV TPEMEL VOL OVTIKOTOOTOOEL GtV KPpLen uviun, o6tav outy elvor TAMpng,

TPOKEUEVOL V. eloayBel véo TAnpoopiat.

¢ H povdédo anobikevong tAnpogopiog, n onoio eivort Kortd Kovévo (8o e tn povado

amodfkevong g TANpoopicc 6to dicko, Tn ceAida dickov.

e O1tpdmogelcorywyncmAnpoeopiogotn uviun. Ot dtabécyuot tpdnot elvon vo etelryeton
KGOe Qopd N amontovpevn TAnpoeopio uévo 1 vo ertodryeton poli pe mAnpogopio n
omoio moteveTon GTL oL xpNoLLoTonOel omd TNV EQOPUOYT OTO GUEGO LEALOV, OGTE
vo omo@evy Oel ueALOVTIKT Vo TpOoPaion 610 dioko Yo TnVv elcorywyn te. H dévtepn

ovth Hébodog ovoudleton tpoovékAnon (prefetching).

O KoBoPLoUHS TV TOPOUTEV® TAPOUETP®Y TPOoGdlopilel TAP®G o8 KAOE GHOTNUO TO

Hnyaviousd droeiptong kpueng Lvnung.

4.2 Xyedioon kpvorg LVAUNG 6T0 ZVOGTNUO ENILOGLOA0YLKOD

Evpetnproouov

Tow AELTOVPYLKE GLOTHLATO TWV VTOAOYIGTIKOV GUGTNUETOV SLAOETOVY UNYOVIGULOVG

dtayeipiong g kpvenig uvnune. op’éAo T, Tar cuoTriuato dtoyeipiong faoemv
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dedopévav SLabéTouy KaTd Kovovor Stkovg Toug Unyoviopovg e€ontiog g 1dtontepdtnTog
TOL TOPOVSLELOVY TOGO GTNV 0PYAVWOT), GO KOl GTN XPHioN TN TANPOPOPi TOL
Swayepilovron.

AxoAoVO®VTOC, AOTGV, TO YEVIKS KOovEva, To ZHOTNUO ZNUaGLoA0YlkoV Evpetnplocuot
TopExEL, OTMC TEPLYPEPTKE GTO TPONYOVUEVO KEQEANLO, KOV TOVG UNYOVIGULOVS Y10 TN
dtaeiplon g KpLEMG LVIHUNG TOL CLOTHLATOG. Tl X OPAKTNPLGTIKE TV UNYOVIGUOV

QLTOV, e BAom TNV ToPoTEvm Kortnyoploroinom eivon cuvorTikd o akOA0LOd, :

o Yropén emuépoug UNXOVICU®V KPLONG MVAUNG Yol KoOeid omd T OOUEC

OO KEVOTG TOL GLGTHLATOC.

e Aoury KOTOAGYOL KOTOKEPUOTIGUOV YO0 TNV KPLOH UVAUN TOL KOTHAGYOL
GUOGTHUOTOS, TOL  VTOKKTOAGYOL AOYIKOV OVOUAT®V, TOL VTOKOTHAGYOL
OVOLYVOPLOTIKOV GLGTHUOTOS KO TOV VTOKATAAGYOL BondNTiKdv eyypoe®y. Aoun
povodtdototov mivoka-ovpds (Ue opydvwon FIFO) yior Tig KpLQEG UVHUES TMV

SLPOPETIKAV TOTOV OVTOTHTOV KO TWV SOUWV EMEKTAUGTIG TOVC.

e I310 Uéyebog Yo GAOVG TOVE KUTOAGYOLS KOTOKEPUATIGUOV Kol {010 uéyebog yio

OAOVG TOVG TIVOKEC-OVPEC.

o AlyépiBuo avtikatdotoong LRU (Least Recently Used) yio 6Aovg Tovg KOTAAGYOLG

Kotorkepuotiopo Ko FIFO (First-In First-Out) yior GA0VG TOLG TIVOKEC-0VPEC.

e Movdédo amobrikevong n onoio €xel puéyebog 1610 pe ovtd T ceAidog dloKov Yo

AGYOLG GLUPBOTOTNTOG KOTA TN LETOLPOPEL OESOUEV®V.

e IlpoavékAnon dedopévav, n onoio TPOYUOTOTOLEITOL LOVO LUE TNV ELCOYWYTH OTNV
KPLOH Uviun Tov dedouévmv oe GeAldeg, 6Tov amd Kobeud omd owtég omateiton

UOVOo poL yypoupty.

4.3 Avéivon TeV TOPOUETPOV

Ot Top oAV e ToPEUETPOL GYESIOIOT G TOL GLOTILATOG dlayelplong KPLENG UVIUNG Y10 TO
FHotnuo InpoactoAoytkot Evpetnplocuot dtadpopatilovy modh onuovtiké poAo otnv
entidoom Tov GLOTHUATOGC, e dedorévo OTL KaBopi{ovv TN GLUTEPLPOPE TOV GLGTIULOTOG

KPLONG LVIUNG. Ot TOpGUETPOL QLLTEG SLOLPOPOTOLOVVTAL e BAom TO KT OGOV UmopovV
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N 61 vor GAAGEOLY "TIUES” O dedopEVN VAOTIOIN GO, BIVOVTOG TG SLOQOPETIKES EMOOGELG
(61 omopodTnTOL KOAVTEPEC).

E&etdlovTac, Aotmov, TI¢ THpUUETPOVG HVTEC SLUMLOTMVOLE TOL lkGAOLO

o H VmopEn SoOopeTIK®Y UNYOVICUMY KPLONG UVAUNG Yiow KoBeuld omd Tig Souég
oamodnkevong Tov cvotiuoTog eivon éva otolyeio to omolo dev evdeixvuton vo
oALGEEL. 1 ovTd, Yot m opadomoinomn TG TANPoEopiag TOV oUTOTEITOL Yior TN
dwayeipion wog Péong dedouévmv pe Péon tnv evvoloroyior i Tn AeLTovpytkoTNnTé
¢ oLUPGAAEL TNV amodoTikdTEPT CvalTNoM GTNV KPLEY UVHun, 6e Alydtepo
KGOe @opd dedopéva. Xe SopopeTikn mepintwon, N avoliTnon oG eyypaensg Tov
KOTHAGYOV GLGTAUOTOG T.Y. B0 evelye TPOGTEANOT GE EYYPOPES TOV KATOAGYOV
AOYLK®V OVOUAT®V KOl TOL KOTAAGYoL dloxeiplong ovtotitwy. Ot dtopopeTikol
unyoviopol kpveng uviung, eEGAA0L, TPOoGEEPOLY Kol Teplocdtepn eveMEio oTnv
eMAOYN TNG 0pYEvmONG KAOE KpLENG LVHUNG, aVAAOYQL e TN AelTovpYyio TNG Ko TN

GLYVOTNTA TV TPOSPRECEMV G’ ALLTY).

e H povédo peta@opdc mAnpogopiag ovépeso oto dicko ko tn uvhiun elvon otoryeio
10 omnoio emiong dev oAAGLel, a@ol evdexOuevn oAioyr] Tov Bor dNULOVPYOVGE
TPOPANUOTO KOTOKEPUOTIONOV oTn uviun e€aittiog Tov opopeTikov HeyéBoug Tmv
SOUAV OTOBKELON G KO OLVOTTHPAGTOONG YLOL TLG SLOUPOPETIKEG LOVADES TAN pOPOplag
Tov mepLéyovton otn Péon Kob®g eniong Ko LEYGAO VTOAOYLIOTIKG KOGTOG Yol TNV

e€arywyn Ko Ty etocoywyn TAnpogopiog amd/mpog TG GeAdES.

e H emAoyn opydvmong tTomv KotoAdymv TG KPpLENG UVAUNG UE TN HOPPT TIVAK®OV
KOTOKEPUOTIONOV €yve énerta, omd uerétn ([47]) oG o GLUEEPOVGOL KL OTOSOTIKT.
Vplo emyeipnuor mov cvvnyopel vrép oLTAG TG emAoyng elvon m EAAetym
VoY KoLOTNTOG S1oTiipNnomng EexwpPLoTdv SOUdV GYETIKE Ie TNV 0py&vmon Kot LGVO

¢ TANPoopiog.

e O aAy6plOUOG OVTIKOTAOTOONG GEALS®WV GTNV KPLET UViUN 0 0mtoiog amodeiyOnke
pe t deaywyn petpricewv emidoong ot TAMIGLY TNG UETARTUYLOKNG epYOGiog
tov I'. Tewpyltovvékn 6t elvor moAH 1KovomomTikds, dev KpiveTol oKOmIUO Vo
tpomomonOel. 1 avtd, YTl oe ovtibeon pe GAA CLOTHUNTO, GE GULGTHUOTOL

Stayeipiong Bhoewv dedopévav dev VTGP EL TPSTVTO OVOLPOPWV GE GEMIES, TO Omoio
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Vo KoO1oTE 0modoTikdTePN TN XPNOLLonoinon evég adyopibuov ovTikoTtdoTooNS

TOL EKUETAAAEVETOL TNV TOTLKOTNTO TOV TPOSTEABGEWY, Ge G)x€on Ue tov LRU.

o To UeYEOM TV KPLE®OV LVNUAV, TELOG, KOBME ENIONC KOl TO GTOLXEIO TNG OLLOLOHOPOiog
TOVG Y10L OAEC TIC KPLPEG UVTUEG TOV ZVOTHUOTOS INUOCLoA0YLKoH Evpetnplocuon
pe v id1o doun, elvor éval yopoKTNPLOTIKO TOL UTOPET KOl GE OPLGUEVEG TEPUTTWOELS
empParieton voo cAAGEEL. To oxetikd péyefog Tov €VVOLOAOYIKOD GYNIUOTOGC UG
Béiong dedopévmv pog To Héyedog twv dedopévav Tov eivor évog and tovg Adyoug
TOL UTOPOVV VO, 0dNYCOLY GTNV EMAOYT TpOoToToinong Twv Leyebwy. To yeyovoc,
e€dAAov, 6T Kébe Béon Topovotdlel TANPOTNTO GE KATOLEG Omd TIG KPVPEG UVILLES
TOL CLOTHUOTOG, G avtifeon e GAleg e€artiog g 1dtag TG evvololoyiog g

cuvnyopel K1 owtd otnv 1dta kKortehovvon Herétng.

A6 TV Topamdve oevEALGN, TPOKVTTEL GTL KVPLOL TOPGUETPOS Y10l TN UEAETT TOV
GLGTHUOTOG SLoyElpLoNg KPLENG LVIUNG Y10 TO ZVGTNUO ENUAGLOA0YLIKOV
Evpetnplacuot anotelody o Leyétn twv Kpueav pvnuov. To vtéAowra otovyelo, elte
emPaAieton eite elvor TPOTIUOTEPO VO UNV CAAGEOLV, 0lpOV EVIEXOLEVT OALOLYT) TOVG OOt

elye LKpd M Kovévo BETIKO OMOTEAEGLOL.
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£QOAO10 5
Yyeoloon nelpoudTov

5.1 Ewcoyoym

To ZVotnuo Inuoctoroytkoh Evpetnplocpuot mtopéyel, Onwe eavnke Kot 6To 30
KEPAAOLO, TOAAEC SUVATOHTNTEG KO EVKOAIEC GTO YP|OTN OV eMOLUEL avdkTnoN 1
etooywyn TAnpoeopiog oe o Baomn yvoong, ywpic vo dtabétel eldtkéc Yvaoels faoewmv
SeSOUEVMV KO EPMTNUOTIKAY YAOGOHV. Tol VoL eETLTUXEL TATPWOS TO GKOTO TOL €VoL TETOL0
cvoTuUo, eMPEALETOL, EKTOG OO AELTOVPYLKO, Vo elvon kot Yp1yopo. H torydtntor evog
GULGTHUOTOG TPOGALOPILeEL TNV LKOVOTNTE TOV VO SIEKTEPULADCEL EVOL €PYO GE MPEALLO
xPOVO Ko ormoteLel ONUOVTIKS TopryovTo Yo TNV evyopictnomn Tov xpriot.

VPLO¢ TOPEYOVTOG KOBLGTEPNONG O GLGTHHOTO dtayeiplong Phcewy dedouévmy etvait o
xpOVog avalnitnong Kou avaoupong e tAnpogopiog amd 1 féon. To cuotinoto
Stayeiprong Péioewv dedopévav €0V YEVIKE TO XOPAKTNPLOTIKS TNG ovEYKNG dlorxelplong
UEYAAOVL OYKOV TANPOPOPLOC, YEYOVHS TOL TOL KOOIGTE “apY(E” O GYEOM LLE CLOTILOTOL
6mov M TAnpoopio tnv omoia dtoryelpilovron eite elva oAyomAn6éotepn elte vpyeL
duvatdTnTor 0pYEVOOTIC TNES GTNV KPLEH Lviun pe Bdon tov TpOTo X pNGLLOToiNGng TNE.
[pokelpévou va eEakpiBadel  enidoon 1oV GLOTHUNTOC GE 6,TL el GYEON UE TNV
enidoom g KPLENG TOL UVUNG, Vtdpx oLy 6Tn PiAtoypoapic Stdpopeg LéBodot.
VPLOTEPT) KO TEPLGGHTEPO SLOLOESOUEVT OO VL TEG Elvor 1| XPNCUOTOINGCT TUTLKNIG
doxkipociog emddoewy (benchmark), n orolo otnpileton 6TNV KATOGKELY] L0
ovToKeVTPIKNG BEong dedOUEVAV e CLUYKEKPIUEVO TTEPLEXOUEVO KO TOV VITOAOYLIOUS TNG
enidoong Tov GLGTHUOTOS dtoyeipiong g Paong Yo cuykeKPLUEVeG AetTtovpyiec. Baotkd

HelovEKTNULX TNG LeBSSd0ov arvT1ig elvon 6Tt elvor TPOCOVOTOMGUEVT GE GYESOOTIKES
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Béoerg dedopévav (CAD/CAM) ot omoieg €xovv opydvmon Ko doun T€Tolo doTe vou
e&unnpetovvton GLYKEKPIUEVEG AetTovpyieg avaljtnong ki enelepyaciog, ol omoieg
wot6o0 de Bpickouv epapuroyr oe GAEG TIC ovToKeVTPLKEC Pioel dedopévav. Ot
ouvvnBéotepeg Aettovpyieg oe oxediaoTtikéc BAoelg dedopévav elvor n Stdoyiomn Tov
YPGEOOV TV OVIOTHTOV KOTE WiKOG LOVOTOITLAOV KAOMG eNioNg Ko 1) EKTEAEGT) TUNUATWV
KoK Yo avTikeipeva mov evtonilovtot.

To XXE, amd tnv GAAN pepLd, ypnotponoteiton , Katd KOplo AGyo, GE TOAMTIGULIKES
epoproyéc. H 1dtontepdtnta mov orvtd 10 otoyeio mpoopépet elvon 6t Bactkd
XOPOKTNPLOTIKS TNG TOATIGUIKN G TANpo@opiag eivor N VTopEN TOAALUTADY GUVIEGEWDY
UETOED TV OVTIKEWWEV®Y TTOV TNV omopTilouy Ko 1 avalitnomn 6’ oty te Tuyoio, Kotd,
Kovoval, TpoTo.

pibnke amopaitnto, yior To AGyo ovtd, vo emAeyOel o L€Bodog Yo Tn HéETpnomn g
enidoon¢ ToV GLGTHUATOS dLoxelpLoNG KPLENG LVIIUNG GTO ZVOGTNUO ENUAGLOAOYLKOV
Evpetnplaciov, n omoio voL Tpoc@épel TNV emOLUNTY| TANpoopia, ywpic tn xprion twv
TUTKAOV SOKILOGLOV EMOOGE®V.

H pé0odog avti, elvot n HETPMNOT X OPOKTNPLGTIKOV TILHYV GUUTEPLPOPES TOV GLUGTHUOTOS
Staelplong KpLEHG UVIUNG Y PNOLULOTOLOVTAS CUYKEKPULEVH GEVAPLOL EKTEAEONG GTO
FHotnuo ENUactoAoytkov Evpetnplocpot yio Stopopetikés faoelg dedouévmv  Gibe
UETPMON EKTEAELTOL Y10l SLOLPOPETIKES TIUEG KETOLMV Y OPOKTNPLOTIKMY TOV GLUGTHUOTOS
dtayeiplong kpvENg LVUNG 6T0 TVOTNUN ZNUocLoAoylkoh Evpetnplacuov, to omoio
OOTEAOVV TIG TOPUUETPOVG TMV UETPTIGEWV. Tol GEVAPLY EKTEAOVVTOL Y10 SLHLPOPETIKES
TILES TOV TOPOUETPOV TOV TELPGUOTOS KOl GLYKEVTPDOVOVTOL UETPTIOELS, OL OTTOlEG
XPNOWEVOLVV OTNV £y Y] GLUTEPOUCUETMOV Y10 T GLUVOALKT] GUUTEPLPOPE. TOL
GLOTILOITOC,

>1n cuVEYELD TEPLYPAPOVTOL O TOPEUETPOL TOV TPOPANUATOC, TOL LEYEDTN TTOL LETPOVVTOL
oToL TELPAUOLTOL, O BAOELS SESOUEVMV TTOL Y PNOLUOTOLOVVTOL KOOMS EMIONC KoL T GEVAPLOL

APNONGS TOL GLGTHUOTOG TOV EMAEYONKALV.

5.2 Hopduetpor pérpnong

ot SteEoryyn TV TEWPOUETOV YPELEOTNKE CPYLKE VO, KOBOPLOTOVVY TOL

XOPOKTINPLOTIKE TOL GUOTILOTOG TOL 0TT010L 0L OO TEAOVGHY GTOOEPES TV UETPTICEWV.
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Yto0epéC OTIC LETPTGELG EMAEYOVTOL VOL EIVOIL GTOLYELD TOV CLOTHLATOG dLoLXEIPLOTG
KPLENG LVIAUNG To oTtoio UTopovV VoL TpoTtortotn0ovy o 6,1t eEoptdton omd TV
VAOTOINGT| TOL CLOTHUATOG, CALG EMAEYETON VOL SLOLTNPOVV OUETEPANTES TIC TIUEG TOVG GE
OloL ToL TELPGLOLTOL.

> 11g peTpfioelg enidoomng ToL TVOTHUATOG TNUOGLoA0Y1Ko» Evpetnplaciot otobepéc tov
GLGTHUOTOG dLoXElPLONG KPLONG LVIUNG, OTMG OVOLPEPONKE KOl GTO TPOTNYOVLEVO

KEPAAOLLO, OTTOPOGIGTNKE VO OMOTEAEGOVV :

e To péyebog NG HOVAdHG LETAPOPAS TANpogopiog amd to dloko ot Uviun Kot

avtioTpogo.

e To TAN00C TV KPLE®OV UVNUDOV. YTdpyel o oo kébe douny avomopdoTaong
Ko omobKevong g YAOooog mopdotaons yvoong Telos, Sniadr cuvolkd déko

KPLOEG LVTUES Y10l TO GVOTUOL.

e O 0AYOPIOUOC OVTIKATAGTOONG GEAS®V 0T KPLPT viiun dtory oruTn el yeuioet Ko
oo TelTon N HETOLPOPE oG okOun ceAldog dedopévmv and 1o dioko otn uviun. O
oAyOp1OUog onuTOG elvat évog tpomorotnuévog adyopBpog LRU (Least Recently Used)
G6ToV 0mol0 oV TIKABIGTOVTOL GTNY KPLET LViUN LOVO GeAldec TOL dev €x0VV VITOGTEL
KOUULE TPOTOTOINGT Yo TIG KPLEPEG UVAUESG TOV KAUTOAGYOL GLUGTHUOTOS KOl TMV
VTOKOTOAGY®V AOYIKOV OVOUAT®Y, OVOYVOPLOTIK®Y GLUCTHUNTOG Kol fondntikdv
OULESWV EYYPOPAV. 10 TIG KPLEOES UVIUES TV SOUDV CVUTOPEOTHOTG Y10 TIG TEGOEPLS
SLaPOPETIKEG SOUES OLVOTOPAGTOONC OVTOTHTOV KOBME KO Y10t TIG SOUES EMEKTOONG
To0vg xpnowonoteitor odyépiOpog FIFO (First-In First-Out) pe tnv tpomoroinomn mov

Lo VEL KO Y10L TG VITOAOITEG KPLPEG UVTLLES,

e H doun] Tov unyovicuodv xpuehng Uviung mn omoior mopopével dour] KotoAdyov
KOTOKEPUOTIONOD YlOL TIG KPLEOEC UVNUEG TOL KOTOAOYOL OCULOTHUNTOS, TMV
VTOKOATOAGY®V AOYIKOV OVOUAT®Y, OVOYVOPLOTIK®Y GLUOTHUNTOG Kol fondntikdv
OUAOWV EYYPOOY, EVE YLOL TIG KPLOES UVHLEG TMV EYYPUO®V Y10 TIG TECCEPLS SOUES
amodnkevong g Telos koB®g emiong Ko Yo TN €YYPOPES SOUDV EMEKTOONG TMV

OVTOTHTOV TOPOUEVEL 1) SOUT| TOL LOVOILECTATOV THVAKO-OVPELC.

To XOPOKTNPLGTIKS TOV GLGTHUATOG LY EIPLONC KPLPTC UVIUNG Y1 TO TVCTNULOL

Inuoctoroytkov Evpetnplociot 10 omolo ano@ociotnke 0Tt 0o omoTeAEGEL TN
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UETOPANTH TUPAUETPO TMV UETPNCEWMV EIVOL TO UEYLOTO EMTPENTS UEYEOOG TV KPLPWV
pvnuav. H emioyn ovt otnpiydnke Kupiwg 6to yeyovoeg 0Tt AmoTEAEGUO TOV LETPT|CEMV
QLTOV EMOBVUOVCOLE VO ELVOL Lo TPHTOOT SLOUSPPMONG TOL CLGTHUATOG GE
Stapopetikég mepintioelg Phicewv dedouévav e okond tn PeAtiwon tng enidoor|g Tov o
0,TL L OPE TNV TOLYVTINTA TOL. ZE OLVTIBEST LE TIG TAPOUETPOVS TOV TPOAVOPEPOM KLY, TO
UEYLGTO EMTPENTS UEYEDOC LLOG KPLONG LVIUNG elvor éva oToyelo mov eVKoAo
TPOTOTOLlElTON Y10 TO GVOTNUO Stoyelptong KPpLEMG LVHUNG 0TO TUOTNUN ZNUOCLOA0YIKOD

Evpetnplacuo, yopic vo arnorteiton véo vAoToinot| Tov.

52.1 Twéc tov TopouéTpov (LETOPANTAV) TOV TELPOUETOV

370 30 KEQAAOLO EYLVE AVAQOPA GTO UNYXAVICUS SLoXelpLong KpLENG LVHUNG YO TO
SHotnuo Inpoctoroytkot Evpetnplocpot. Exel avaeéptnke 6t o uéyebog tou mivoko
Yior OAEC TIG KPLEOES LVIUES TTOL €XO0VV SoUN TIVOIKOL KOTAKEPUATIGUOV EKTOHG 0Tt TOV
VIOKOTEAOY0 AOYIKGOV ovoudtav eivor 27 8 Béoelc. o Tov TivaKo KOTOKEPUATIGULOD
TOL OVTLGTOLXEL GTNV KPLEN LVIIUN Y10 TOV VTOKATAAOYO AOYIK®Y OVOUATWY, TO UEYEO0G
Tov ivoko avePaivet oe 27 x 32 Béoelc. To PéyeBog TOV TIVEK®OV Y10 TLG OVIOTNTEG

OVOTTOPAGTOON G KO TIG EMEKTAEOELG TOVG, EEGALOV, elvar 50 BEaelc.
Ye kébe mepintwon opilovue pio petoAnti, n tun g omolog O kabopilel To péyedog
™G oVTIOTOYNG KPLPNG LVIUNG

o ITivokog kortokepuatiopov. To uéyebog tng kpueNg UviuNg tifeton 202che-Bits 4« 8 1

2Cache-Bits 1 37 otV MEPITTOON TOL VIOKOTAAGYOL AOYLKGOV OVOUETMV.

e Movodidotatog mivokog — To uéyebog g Kpveng uviung tibeton ico mpog

Maz _Queue_Size.

Ot TYWEG TV TOPOTAV® LETABANTMOV TOL OLVTLIGTOLY0VV GTNV €V Xpricel £ékdoom Tov XXE

elvor Cache_Bits = 7xon Max_Queue_Size = 50.

ot SteEorymyn Tov melpopdtov, emAéyovton 3 TYEG Yo KEOE LeTaANTH €101 doTE Vo
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opilouv wa evpeial, Yo TPAKTIKOVE GKOTOVE, TEPLOYT).

Cache_Bits: 3 7 12

Small | Medium | Big
Cache | Cache | Cache

Maz _Queue_Size: 25 50 500

Small | Medium | Big

Queue | Queue | Queue

Me 3ed0UéVo GTL 01 UEYPL TOPOL TIUES TV TOPUUETPOV V1O TIG KPLOEG UVTLES TOV
Cache_Bits =7 yUoTég e oI KAUTAAGYOL KOTOKEPUOATIONOD Ko M ax _Queue_Size = 50
YUOWTEG e SOUT| LOVOILEOTATOV THVAKO-0VPEC, 1| ontic: ETMAOYNG TV GAA®Y VO TIUWY
YO TIG LETPIIGELG T TV 1) OLVALYKT) VOL EAEYY Ol 1] GLUTEPLPOPE TOV GLGTHUOITOC, TOGO dTOV
TeEPLOPIGOVE TN UEYLOTN EMTPENTY KOTAVAAWOOT UVAUNG, 0G0 KoL TV TNG ENLTPEYOULLE
oAU peydreg Tiég. EXTiudvtog Ty enidoon Tov GUOTHUOTOS Ko 6TLG V0 0rVTEG
KOTEVOVVOELG GE GYEDM UE TIG OPYLKES TPOJLOLYPAPES, GTOYEVOVE GTO VO SLOTLGTACOVUE
o€ Tol0L KoTeEHOLVOT TPEMEL VoL KtvnBohV 01 EMA0YEG oG 6T0 UEAAOV. Me GAA AGyLa, ov M
enidoom TOV GLGTHUATOG dEV EMAELVAVETOL VIO KGOl Béon dedouévmv Ue Tn pelmwon Tov
UEYLGTOV EMTPENTOV UEYEOOVG TOV KPLOMDV UVNUAV Ko e dESOUEVO OTL 1| KATOVAA®ON
UVIAUNG, eKTOG amd EVKOALDL, OTOTEAET KOl KOTOVEAMOT) TOPWV Y10 TO GOGTNUO, TPOKVTTEL
OTL CLULEEPEL M LElOT TOV LEYEDDV TOV KPLO®OV LVIIULOV Yo TN X PN CLLOTOINGCT TOL

SVOTHUOTOC ENUOGLOA0YLKOU Evpetnploicoy yio tn cuykekpluévn Béon.

ExTO¢ omd LeTpNOELS Y10 TIG TOPUTAV® TIUES TV LETOPANTAV TOPAUETPWV TOL
TPOPANUATOG, EKTEAEGTNKOYV UETPTGELS KOL Y10 AKOUT X OUNASTEPES TOVS. APOPUT| Y1 TLG
TEPOUTEP® UETPTIOELG OMOTEAEGOLY GUYKEKPIUEVOL TTELPOUATIKE OTOTEAEGLOTOL, OTOTE Ol

emmALOV 0LTEC LeTPT|oELS B teptypopoty Lol e autd.
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5.2.2 EmAoy1] 6uvovooU@Y LETPNCEDV Y10 TLG SLUQOPETIKEC TIUEG TOV

TOPOUETP OV

Me 3edopévo OTL Ol TIUEG TV TOPUTEV M TOPOUETP MV TPOTOTOLOVVTOL KO 01 dVO Yol TN
Steaymyn oG LETPMNONG Ol LETPTICELG TTPOLYLOTOTOON KOV LE GUVIVOIGULOVG TILMY TOV
TOPOUETP@V. Ol GUVIVOGHOT TOPOUETPWOV Y10 TIG OTOLEG EyLvay LETPHGELS elvon O

axolovoot :

Small Cache | Medium Cache | Big Cache
Small Queue X X -
Medium Queue X X X
Big Queue - X X

Amogoaciotnke vo un dteEoyBovv LeTpiioelg Yo Tovg cuvdvocuovg SmallCache-BigQueue
kou BigCache-SmallQueue yioti Oemprinxe 6T1 1 ¥pNOLULOTOINGT QLTWV TWV GLVIVUGUBY
TILAY B elxe WG TOTELESHLOL TNV TOPAAANAN VTOPEN GTOVG SLOPOPETIKOVG UNY VIOV

KPLONG LVIUNG TANpogopiog mov dev avtiotoryel o€ 1deg ovtotnreg TG Péiong, Yeyovog

1oL e GLUPAAAEL GTN AELTOVPYIKOTNTO TOV GUOTTLOTOG.

5.3 Meyé6n mov xotoypheovtol omd To TELPELOTO,

TTpoxeévou VoL TPOGILOPLOTEL I GLUTEPLPOPE. TOL UNYXOVIGLOV dtayeipiong kpveng
UVIAUNG 6TO ZVOTNUO ENUaGLoA0YLKkoU Evpetnplociot tov ovorykoio vo emieydovv ta

YOPOKTNPLOTIKA TNG TOL B0 OOTEAO VGV TO KPLTHPLO Yot TNV 0ELOAGYNON.

e Hit Rate.

Vpro otoryeio a&loAdynong UNXoVIGU®Y KPLONG UVAUNG 68 OAN TNV €KTOON TNG
Biproypopiog amotelel T0 TOCOGTS EMTVY OV TPOGPECEMY GTNV KPLEY UVHUN GTO
GUVOAO TV TpocPlicewv Tov TpayrotonotovvTon 6’ ovtiv (hit rate). Mo tpédcsPoion
GTNV KPLET UVAUN €VOG GLOTHHOTOG Bempeiton emTLYNG dTOv, M TANPOPOPioL YioL
v onoio mpoarypartomoleiton n npdsfoon oty Kpven uviun Ppioketon 10n exel.

Anotvuyia, avtifeto, ovoudletol n tepintmon vo un Bpicketot otnv KpvEh Lviun n
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TANpoopio Tov ypetdiletal, Yeyovog mov TpokaAel TNV avdéyvoon g tAnpogopiog

omtd TO LoryvnTiKO LEGO 0B |KELO G,

00MC, AoIGV, TO TOGOGTO ENLTVY MOV TPOGRECEMY GTNV KPLET| Lviiun Kobopilet ko
T0 TOGOGTH TWV TPOGPAGEWY TOL TPOKAAOVV TPOGROOT GTO HOyVNTIKO UEGO, Kl
EPGGOV 0 XPOVOG amdkpiong evog GLOTHLATOG amoteAel KpLTiplo a&loAdynong g
GULUTEPLPOPES TOV, UMOPAGIOTNKE TO TOGOOTS EMTVYMV TPOSPACEDV TNV KPLPN

UviuUN vo oo teAécel évor od to LeYEDM tow omoia Bor vmoAoyilovv ot petprioels.

e [10600T6 TANPHTNTOC KPLPYG LVIUNG.
Ag¥tepo péyebog 10 omoio Kotaypdpovv ol petpnoelg elvor 1o Tpéyov KABe Qopd
UEYEDOG OAMV TMV ETUEPOVG UNYOVIGULMY KPLOTC UVTUNG KL ETOUEVMG KOl TO TOGOGTO
TANPOTNTOG OV eMTLYYXGVOLV. H xatoypoen TV TPEXOVI®V UEYEODV YioL TIG
EMUEPOVG KPLEEG UVTUES elvon amopoiTnTn TPOKEUEVOL Vo KpLOel moleg amd ovTég
€xouv UEYOAVTEPT avAYKM XDPOL OTN UVAUN Kot Top’OAa ovtd Ko emidoon -
n omolo mpocdiopileton UECH TOV TOGOGTOV emMTLYING TOL CVLTEG euPovilovy -
KO TTOLEG OEV GUUTANPMVOLV KOV TO XDPO 1oL ToLs dtortifeton. Ot unyovicuol wov
TOPOVOLELOVV KATOLO OUTO TIG TTOLP ATV () GUUTEPLPOPES UTOPOVV VOL SLOEGOVV TUTLOL
NG LVIHUNG TTOL TOLG SLorTtiBeTOL YioL VOL KOAVPOOHV 01 OVALYKES TV OOLTNTIKOTEPOV

UNY OLVICUL®V.

o OVTOTNTEC KO EMEKTACELS OVTOTI TV GTN LVTUT.
ExTO¢ 0td TOUG U OVIGHOVG KPLOTC LVIIUNG Y10 TLG SLOUPOPETIKEG SOUEC QOB KELOTC
Kl OVOTop e TOoNG, avapépOnke 6to 30 KeQEAMLO OTL VTLEPYEL GTO GVOTNUO GAAN
o Ty KoTovEA®ong VUG 6T0 GUGTNUO. AVTY| TPogpyeTon omd TO YEYOVHS OTL,
TPOKEUEVOL VoL Y pNOLomonOel piar Soun} avanopEoTaong ovioTnTog 1| ENEKTUONG
OVTOTNTOG OLVTY] AVTILYPAPETOL OO TNV EYYPOLON TNS KPLENG LVHUNG TTOL TNV TEPLEYEL
oe véo onuelo g uviung, e&ontiog mpofAnUdTov akepontdTNTog SeIKTdV 08 GAAN
nepintwon (pointer swizzling). H kotov&Amon Uviung mov mpokoAeiton omd v
OVTLYPOLPT] TV SOULADV QLLTMY 6T LVIUN elvail KL vt €vo 6ToL El0 TOL Koty paQeTa
oo TIC UETPNOELS.  VPLOg GTOYXOG OLTIG TNG KOTAYPOPNS elval Vo SlomiotmOel M
emPépuvon mov Tpokorel 6T GVOTNUA 1 LEOOSOG QLLTH, MGTE GE TEPITTWOOT UEYAANG

emPépuvong vo ereyy 000V eVOALOKTIKEG LEBOSOL OV TIUETOTLONG TOV TPOPATLATOGC.

e XHVOAOQ TPOCMPLVTG 00BN KELOTC OESOUEV@Y.
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Mo tedevtaion TNy KotovGA®mong UVAUNG oTo ZOOTNUO  ENUOGLOAOYLKOV
Evpetnplacuov eivon o unyoviouds dtoxeipiong cuvormv ([28]). Tpoxelévov
vo. VmootnpyBovv péBodor Soxelptong CLAAOYDV ol ovTiKeilevd, KAGGCELG
KoL ovoyetioelg, Onwg ovtd meprypdpovion otnv Telos, Onwg emiong kou yio
TOVG UNYXOVICUOVE EKTEAEONC EPOTNOEMY KOl GNUOGLOAOYIKOV €AEYY0VL (0 Omoiog
TPOYUOTOTOLELTOL KOTE, TNV €160y YT OESOUEVM®V) VITEPYEL EVOIG UNYXOVICGUOS e TN
BonBelor tov omoiov vAomolovvVToLl “oVUvoAlo”. Avtd dev eivol timote GAAO oo
ToELVOUNUEVOL GUVOADL IOV TEPLEYOLV OVOYVOPLOTIKGE GULOTHUNTOS OVTIOTHTOV 1
AOYLKG OVOUOTOL KO LITopovV VoL elvon 6TaBepot Ley€0oug 1] Suvaptkd. O unyovicnos
dtayeiptong cuvOAwWVY yiow To ZVGTNUO ZNUOGLoA0YLKOH Evpetnplocuot ypnotuedet
TGG0 GTNV OMOOKELON TNG "oTEVTNONG” G €val epWTNUA (query) Ttpog T Péom, 6o
KOl GTNV 00O KELOT EVOLAUECWOY OTOTEAECUATOV TPOKELUEVOD VO VTTOAOYLGTEL Lo

TETOL0 oGV TN oM.

H amofjkevomn Tov GuVOADV ouTAV YIVETOL GTN UVHUN, YU VTS Ko To UEYEDHS TOVG
oroteAel 1o T€TOPTO UEYEDOC TOV KOTAYPAPETOL OUTTO TIG LETPNGELS. ATO TIG LETPTIGELS

eniong KoTaypaOeTOL Kol T0 TAN00G TMV GUVOA®Y TOL YPNCLULOTOLOVVTOL.

Mo cuykekpuéva, e 6,TL dPopd TO UNYOVICUS dloyeipiong GLuVOAWY, Tor LeYEom
TOV KOTOUETPOVV TOL TELPAUOTA Elvor 1 LEYLOTN KL 1) EAGYLOTN KOTOVAAWGCT) WWHUNG
oo TO UNYXOVICUO GTN SLEPKELD TV dOCOANYLAY, BDOTE Vo EAeYyOel exTOC otd Tnv
emPépuvon mov TPoKoAel 0 UNYOVIGUOS AGY® KOTOVEAMONG UVIUNG KoL N 0pBdTNTOL

TOV, KOODG N Uviun emBEAAETOL VO OTOSEGUEVETL GTO TEAOG KAOE docoAN YOG,

Xpbvol TpocTEAOONG.

TeAevtaio otoryeio xatopuéTpnong and 10 cHoTNUO eival ol xpévol TpdsPoong ot
pviun oe mepintwon emtuyiog ko o mepintoon amotvyioc. H upetpricelg owtég
TPAYUOTOTOU MKV Y10 VO 0Bel Vol TTLO X ELPOTLOGTO UETPO TNG GLUUTEPLPOPEC TOV

GULGTHUOTOC, OTMG LTV TNV OVTIAOUPBAVETOL O XPNOTNE.

[pénel, ®oT0G0, Vo ovoupepOel 6Tl KOBMG Ol UETPNGELS ENMLOOOTC Y10l TO UNYOVIGUO
dtayeipiong xkpveNg UVAUNG ot 300 CLOTHUNTO OV TPOYLOTOTOMONKOY GE
OTOLLOVOUEVO VTIOAOYLOTY], Ol XpOvol Tov UeTpridnkov elvon uévo evdetktikol Ko
dev UmOpPOVV VO OMOTEAEGOUVV GTOLXEID YOPOKTNPIOUOV TNG GULUTEPLPOPES TMV

CLGTNUATOV.
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Boo1k6¢ 6T 0¢ TV TaPOTEV® LeTPicemV elvor 0 TPOGIOPIGUAS TG GLVOMKNG
KOTOVEAWOONS LVIUNG GTO GUGTNUO, KOBMG ENIONE KOl 1] GUUTEPLPOPE. TOL CLOTHUATOG
o€ 6,TL aQopd To HEGO XpGVO amdKpLoNG, oTolyElo ToL K¥pLa koBopileTatl and T0 T0GOGTO

TV TPOGPAGEWY GTN UVIUN TOL EIVOL OTOTLYNUEVEG.

54 Bdoelg nertpiioeov

TTpoKeWEVOD VO TPOLYULOTOTOINOOVV Ol LETPTIGELS ENLEOOTC TOV UNYOVIGUOV dloryelplong
KPLONG LVIUNG Yol TO ZOOTNUO ENUacloAoylko Evpetnplocpot énpene vo emAey000hv
Kamotleg PAoelg dedouévav, Yo TIg omoieg 0ol ¥ pPNGLLOTOLOVCOE TO CUGTNULN, BETOVTEC
TOVG EPMTNOELS KL EVIUEPDVOVTAG TEC.

To xp1tiiplo emMAOYNG KOBEULES amd TIG TPELG PAGELS TOV TEALKE XPNGLOTOONKAY 1TV
Stapopetikd. Baoikn amaitnon fitov n nopdotacn te Béong uéom tg Telos.

Ot BGoelg dedOUEVMY TOL OTOTEAEGHY TNV TAATOOPUO EKTEAEGTG TV LETPTIGEWV EIVOL OL

oKOAOVOEG :

e AEIQ

H Béon dedopévav tov cvotriuatog AEIQ eivor pio Béion mov KoTtaokeLdoTnKe
YL TNV TOPAGTOOT KO TNV AETTOUEPT] TEKUNPIMON TOALTIGTIKOV OVTIKEUEV®V.

VPO YOPOKTINPLOTIKG TNG €lvol 0 TAOVTOC KO 1 TOAVTAOKOTNTO TOL GYMUOTOS
e Ta dedouévar tng Béong tov  AEIQ, 0T GUYKEKPLUEVT EQOPUOYT| TOV TOV
YPMNOLUOTOMONKE Y10 TOL TELPAUOTA, deV elvor TOALEPLOUOL. ETNV TPOYUOTIKOTNTOL,
10 oxNuUa Ko To. dedopéva 6tn Péon ovT TopoLGLALOVTOL LE GYETIKT] oPLOUNTIKY|
oodvvopio. ITo cuykekpiuéva, n Béon oty mepthopPéver 4500 mtepinov otoptkég
ovtéTNTEC, 0ol omoieg Ta&vopovvtan oe 720 kAGoelg kot 10000 mepimov cvoyetioelg
ovapeso oe aToptkég ovtdtnteg mov togivopovvton oe 310 KAGOELG GLoYETICEMY.
Ot atoltkég ovTOTNTEG KOl GLOYETIGEL OTOTEAOVV TOL dEQOUEVC, VA Ol KABGELS
OVTOTHTOV KOl GLOYETIGEWY amoTeL0VV To oyfipe TG Béone. H avaroyio oyiuotog
Ko dedopévav, emopévmg, elvon 1 mpog 15, T06o6To apKeTd LVYNAOS, dnwg Bor Povel

KOl TOPOLKETO.
Avtd elvon Ko To KUPLO YOPOKTINPLOTIKG TOL 0dyNoe 6tnv emAoyn g Pdéong
ot ot deEaywyn Twv petpricewv. Eivon wa Béomn pe modh mAoholo oyriuo

Ko Ol mpo moAAG dedouévo.  EmmAéov, m Pdon tov  AEIQ elvon poe Béion
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KOOOPB& OVTOKEVTPLKT, LE TNV évvola 6Tt oY edldotnKe €€ opy 1S Y PNOULOTOLOVTOG TNV
EVVOLOA0YI0L TV OVTOKEVTPLKWY Pacewv dedouévav, oe avtibeon pe dAlec Boelg ol
omolec oY edELOoVTOL GE OYEGLAKO LOVTEAD OESOUEVAV KO GTT) GUVEXELDL LETOPEPOVTOL
OTO OVIOKEVIPLKOS, TPAYUOTOTOLMVTOS UOVO TIG omopoitnTeg Tpocapuoyés. O €&
0AOKAN POV GYedoUOS TNG BGong Tov  AEIQ e ovTokevTplkd LoVTELO dedoUévay,

e€diAAov, elvar K1 M ontior Tov PeYEB0VE TOL GYNUATOS TOV.

AAT

O Incowpdg 6pawv AAT (Art & Architecture Thesaurus) elvon Tpoidv tov Art History
Information Program (AHIP) tov IdpOuotog Getty kou mepthapfdver éva npdtomo
AeElid Spawv Téxvng kou apyrtektoviknc. H petopopd tov oto SIS éyive ota mAoioio
¢ ovvepyaciog tov IT/ITE pe 1o povoeio Getty yiow T dnuiovpyio evog mAOTIKOD

ovoTfuatog dtayeiptong Ae&loyimy, Bociouévov oto SIS.

H Béion tov AAT mpoépyeta and LETAPOPE ovTioToly NG ox ek Béiong dedouévav
oe Telos, ywpig emavaocyediooud e Mo to Adyo avtd, To oyfpo e Pdong elvon
OYETIKE TTEPLoploUévo, Kupimg 6 6,TL oupopd Ta enimedor otV tepopyio TaEtvounong

7oL TEPLAOUPAVEL.

Avtibeto, n Bdon tov AAT cvyKevip®vel évor eyGAo 6yKo dedouévmv, yeyovog
OV GUVETEAEGE OTNV EMAOYH TNG 6 GLVOLOGUO He TO OTL M LAOTOINGY| NG Ge
Telos amotelel “petdopaon” oG oxeclokng Poong dedouévov Ge OVIOKEVTPLKO
oynfuo. Xvykekpluévo, otn Béon meptiapBdvovtor 350000 otoptkéc ovidTnTEG TOL
ta&vopovvtal oe 4000 kAdoelg ovtoT ity ko 1000000 cuoyeticelg avEeco o
otolkég ovidtnteg mov to&vopovvton oe 127 pudAlg kAdoelg cvoyetioewyv. H
ovoroyio oxfuortog - dedopévav dtopopemveton dd oe 1 tpog 270, avaroyio ToAH

pkpdtepn omd TV ovtictorymn g Péomng dedopévav Tov cuotiuatog  AEIQ.

ULAN

H Béon tov ULAN npoépyeton k1 orvtr| oemd 10 Movoeio Movtépvag Téxvng Getty Ko
TePLAOUPEVEL TANPOPOPIEC TYETIKE e GTOUO - KOAALTEXVES KL 0L LOVO - T®V OTOlmV
0. TPOGMTIKE oTotyelor eVALOPEPOLY TO LOVOED, KOOGS emiong Kot TAnpoeopio
GYETIKT| UE KATOY WPTGELS TOL OLPOPOVV TC, ALTOULN, CLLTA KO TTPOEPYOVTOLL OO SLAUPOPES

TNYEQ



5.5. Zevaplo xpiong 63

Onwg kot ywoo T Béon tov AAT, m vAomoinon g wPoépyeTal omd PeETOLPOPE.
oyeolokc Péomng dedouévmy e Telos, xmpig ek VEoL oyedlocid Tne. XopoKTnpioTiko
otoryeio g Paong avtig elvar 10 moAD tikpd (Kot TEAL) péyedog Tov GYNUATOC
e, to omoio mepropilel v mapdotacny tov o éva puévo eminedo Tafivounong
KOl T0 HEYGAO TAN00¢ Tmv dedopuévmv Tng, tor omoio Eemepvotv oplOunTIKé T 2,5
exotoppvpla. Eniong, xopaktnpiotikéd mg Pdong tov ULAN elvol 1o moAd peydro
TA00¢ cuvdécuwy (cuoyeticewv) Tov doBétel. Xtn Bdion ovty|, TEPLAOUPEvovTOL
850000 artoptkég ovtotnTeg TOL TarEivopovvton o 148 KAGGELG ovToTT™V Ko 2500000
GLOYETIOELG OVAUESH O OTOMIKEG ovTOTNTEG oL TaSivopovvton oe 454 KAGGEL
ocvoyeticemv. H avoroyio oyfuotog - dedouévav uetwveton 3w oe 1 mpog 5000,
pkpétepn Kotd pio TéEn peyébovg oe oyéon Ue tnv avtiotoryn avoroyio otn Béon

10V AAT, 1 orola amotelel oty ovcio pikpoypaeio g Béong ULAN.

Mo tétoto Béiom, Bonb& ot depedivnomn g ox€ong Twv UEYEB®Y TV ETUEPOVS
KPLOWYV UVNUADV, GC€ TEPINTAOOELS OVOOVOAOYIOG OTNV KOTOVOUN TV TOT®V

OVTOTNTOV.

5.5 Xevépro ypfiong

ot SteEorymyn tov mepopdtov oy avoykoio n emAoyn cevapiov eKTéAeong To
omoio XPNGULOTOONKAY GE OAEG TIG LETPNGELS. AEYOVTAG GEVAPLOL EKTELEGT|C EVVOOVUE
cuykekpuévo Priportor xp1ong Tov TueTHUATOS ENUaGLoA0Ylko Evpetnplocuom, to
omolo eKTEAOVVTONL TAVTOL e TNV {310 GEPdL.

To cevéplor L TE ETpene vor mOTEAOVV TUTILKE GeEVEPLOL Y PNIONG Yol KOOEULA 0o TG
Béioerc. Tumkd cevdplo xpriong piog Pdong dedouévmy Bempeital ovvTd oL oToTEAEITON
ord Prijota Tor omoior Kotd Kovova cckoAovBovvTon amd TOVG TPOYLATIKOVS XPTIOTES TOV
Béioewv 6T0 YDPO epYOciog Yo TOV OTOi0 0LVTEC KT 0Py iV VAOTOHOMNKOY.

To cevépro BewpnONke omopoitnTo Vo SoféTouy Kartd To duvaTd TEPLEGGOTEPES OO TLG
SVVATHTNTEG TOV TPOGPEPEL TO TVOTNUC INUOGLOA0YIKOV Evpetnplacon ylor ovaktnon
Kot eloaywyn| TAnpoeopiog omd/ce pio faom dedopévay.

I vol ouvdLaGTOHY Ko 01 00 TOPOTEV® GTOYOL, KATOGKEVAGTNKOV GEVAPLO EKTELECTC
to omolo amoteAovvTon od Tig 101eg kartnyopieg fnudtov, ol omoleg SUMG EPapUOGTNKOLY

pe dtopopetikd tpdmo oe k¢be Béion wote vo tpoceyyilouv T GuvnOoUEVT eQopLOoYT TNG.
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Tow yevikd Prinoto omd Tor 0moior moTeEAOVVTOL TO GEVAPLYL EKTELEOC V1oL TN deEarywyn

TV HeTproemv elvor Tor kGA0V0

1. Epoytnon ot Pdéon mov €xel o¢ omoTEAECUN €val GUVOAO OTOULK®Y OVTOTHTMV
(tokens) tn¢ Péong. ExtéAdeon 18iog epdtnong yioo OAa tor avtikeipeva g féong
OV TEPLAOUPEVOVTOL GTO OTOTEAEGUOL TNG TPWTNG epdTNoNe. H dtapopomoinon 6to

Brino awtd Yo kB Béion Ppioketon 0To £180¢ TV epTcE®Y TOL TiBEVTOL.

>16y06 TG vopéng owTov ToL Priartog 6To ceVEPLo eKTEAEONG eIV VO SLOmOTOOEL
N GLUTEPLPOPE. TOL CLOTILATOG GE KVUOPOULKT] EKTEAECT) EpOTHCEMV KO VoL fyovv
GULUTEPACLATO. GYETIKG LE TNV OTOSOTIKOTNTO TOV UNYOVIGLOV OpodoToinong TV

oLV OO KEVONC KOl AVOTTOPEOTAONG O GEALOEG TOV Y PN CLULOTOLEITON.

2. Extéleon HOG €pATNONG UE TOAV UEYAAO - OPLOUNTIKE - OTOTEAECUO KOL UG
TOAD LKPOTEPNS OE AMOTEALEGUO EPWTNONG GYETIKA e KATOL0 Ol ToL GToLYElOL TOV

OTOTEAOVV TNV OTEVTNON GTNV TPATN EPAOTNON.

>160¢ ToV Prinartog etval vo uedetnBel n GUUTEPLPOPE TOL GLGTHUATOG GE EPWTIGELS
pe peydho opOunTikd omoTEAECUN, TO OMOl0 EMOTPEPETHL GTO GUVOAO TOL GTO
xPNoTN (Ko Syt Tunuortikd). H peténerto ektédeon g "ukpig” epdtnong 6toyevet
GTO VO, EVTOTLOTEL TO KOTA TOGOV M UEYAAN €MPAPLVOT OV EMPEPEL GTO GVGTNIUOL
N eKTEAECT] TNG TPONYOVUEVNS EPADTNONG EMLPEPEL KOl TO TAEOVEKTNUO ELGOYWYNG
OTNV KPLOH UVHUN OPKETWV CEAISV MOTE UETEMELTOL OVOLPOPES VO elvorl TAVTOL

EMTUYMNUEVEC.

3. Xpnowonoinon tov AeAtiov Elcaymync (Entry Forms) yio eloarymyr| vEmv dedoUEVmv
ot Pdon (eumAovtionds twv dedopévav).  To Aedtio Eicoywyng dedopévav
OPYLKOTOLOVV KOl XPNGULOTOLOUV €vol KO TOUG UNYOVICUS Stoyeipiong Kpuenig
pviung, o omoiog eivon ave€dptntog omd oLTOV TOL VITOAOITOL ZVLOTHUKTOC

Inuoctoroyitkov Evpetnplocov, oAAE KkoBOA0L SLopopeTIKOS 0o 0LLTOV.

[Ipwv TNV e160y@Y TV SedoUEV@V EKTEAEITOL Lo Ep@TNON, M otola EovoekTedeiTon
UETE TNV evnuépmon g Baomng. Xtn cuvéyela, oprivovion amd t Péon to dedouéva
nov elyav etooyOel L€ow TV ToPUTEVe Pnudty.

Yty mepintwon g elcaywyng dedouévmv, tor véo dedopévor YpapovTot omd v

KPLON Uviiun tov Aedtiov Etcoywyng ot Bdon eve ot GeALdeg Tov ToL TEPLEXOVV KO
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Bplokovtaievdeyduevo 6Tn Lviiun Tov ZVGTHUOTOS ENUAGLOA0YLKOV Evpetnplocuot
ONUELOVOVTOL MG kvpeg. Me N véo ektédeon g 1010g epdTNONG, 01 GEALDEG TOV

éyovv onuelwdel wg dkvpeg tpénet va Eovadiofoctoby otd To dioKo.

16306 €00 elvon vor e€eTaoTEL 1| GLUTEPLPOPE TOV CLOTHUOTOG KOTA TNV ELCOY WYY
dedopévav koBmg emiong kou 6tav 6T0 SVOTNUO VIEPEEL M oKVPOON TV

TEPLEYOUEVAV TNG KPLONG UVIUNG,

4. Xpnowonoinon twv Aedtiov Etcoywyng Yo tpororoinom tov oxfuatog te féong

KOl OVOlpeEST TNG TPOTOTOINOMG GTN GLUVEYELOL.

F16y0¢ TG exTtédeong owtoh Tov Prinatog eivon M eEétoom g cuUTEPLPOPEC TOV
GULGTHUOTOS KT TNV TPOTOTOINGT TOL GYNUATOS, N OTOlol EMPEPEL TOAVAPLOUOVS

ONUOGLOAOYIKOVG EAEYYOVC.

5. Xpnowomnoinon twv AeAtiov Eloorymync yio etooryoyn vEmv dedopévmv otn Bdon Ko
oBriod touvg 6TN GuVEKELD. XTO Brio VTS JEV TPAYUOTOTOLEITO KOl K VPMOOT) TV

TEPLEYOUEV®V TNG KPLENG UVTUNG TOV ZVGTHUOTOS ZNUoctoA0ylkoh Evpetnplocpom.

To ockpin) Prifortar ov mepAapBévovTol 6T GEVAPLY TUTLKNG XPTIONG TOL GLGTHLATOG
Yo koBepd outd Tig TpeLg PAoelg dedouEVV TOV X PNGLLOTOHONKOV GTO TELPAUATOL,
KOG eniong Kot 0 oplBUGS TV SOGOANYLADV OTLC OToieg To KGBe Prio orvtioToryet
TOPOVCLELOVTOL GTO TOPEPTNUOL A.

To AmOTEAECUOTOL TV UETPTICEDV KOTOYPAPOVTOL 0tvE SoGoANYio 68 GAN TNV olkoAovBio
TV 30GOANYLAOV oL dte€dyovton Kartd TV eKTéLEST) TOV GeEvapiov xpriong.

>16Y0G TOV THPUTEV® TEPUUATOV ElvVaLl Vo eEETOOTEL ) GLUTEPLPOPE TOL GLOTHUOTOG OE
OAeC TIC SLVATEG KATOGTAGELS XPTIONG TOV, DOTE VOL EVTOTLGTOVV EVOEXOUEVOL TTPOPATLOITOL
N ototyeia TOL oYedLAGUOV TOV oL eMdéyovTon Bertimon. Xtdyo amoterel, eniong, o
eVTOTIOUGG onueimv o1 oxedloom Ue ToL 0olo TPOYUOTOTOLELTO KOTaVAAWOT TOP®V, N
omoia dev TPocPépeL Timota oTtn PeAtimon Tng enid0oN TOV GLGTHUOTOC, EVE OE UEPLKES

TEPLNTACELS EVIEYETOL KO VOL TO EMPOLPVVEL.
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Tonikn counepLEopd. GLGTYLLOTOG :

Bhoerg AEIQ xon AAT

6.1 Eiwcoyoyi

310 KEQAALO LT TEPLYPAPOVTOL TOL OMOTEAEGUOTO, TTOV GLYKEVTPWONKOV OLTtd
nelpbiporto. o€ 300 oo Tig TPELS Phioel dedopévav mov ypnotporonitnkoy. Ot dHo ovTég
Béioeig etvar n Béiomn ToL GLOTHUOTOG TOAMTICTIKHG TeKunpiwong  AEIQ kot 0 Oncovpdog

OpaV TEYVNG KoL opyLTEKTOVIKNG AAT.

To amoteAéoUOTor OT6 TNV EKTEAECT) TMV TELPAUATMV GE ALTEG TIG PEOELS TEPLYPEPOVTOL
npdTo Yot ol Béioerg tov  AEIQ kot Tov AAT Be@poHVTOL TUTIKOTEPOL TOPOLOELYILOITOL
EQOPUOYNIG KoL XPTIONG TOL TVOTHUATOG ZNUOGLOA0YLKOH Evpetnplocuo.

H Béon tov cvotipotog  AEIQ eivon pa féon 1 omoio oyedidiotnke €€ apyic oe Lopen
ONUOGLOA0YLKOD SIKTVOV, Y PNOLLOTOLDOVTS EMOUEVMS OPYES OVTOKEVTPLKNG oy edloong Kt
owTdg elvarl 0 Adyog Tov TNV KaBLGTE TLTLKS TOPEOELYLLOL.

H Béon AAT, ard tnv GAAN pepld, amoteAel peta@opd oe Telos evdg oyectokot ncavpon
OpWV TEYVNG KO aPYLTEKTOVIKTG KO TO UEYEDGG TNG elvon GoQ®G LEYOADTEPO GE GYECT UE
outd TG Péong Tov cvoTiuatog  AEIQ. Amotelel eEGALOL Lo ikpoypaio TN Béong
ULAN - pe peyolttepn wotdéco ovoloyio GxiUotoc-0edouévmy - n onoio eivor n tpitn
Béomn mov ypnoorotibnke ot deEoywyn TV TEPUUATOVY, KL amoteAel €101 éval
evildpeco onueio peta&H Tmv 6Ho Bdoemv. o 1o AGY0 avTd emeAéyn WG TLTLKG

TOPEIELY IO GUUTEPLPOPAS Y10 TO ZVOTNUO ENUGLoA0YLKoV Evpetnplocuodv.
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6.2 AEIQ

H Béom dedopévmv Tov GLOTHUOTOS TOATIGIKNHG Tekunpioong  AEIQ elvon, dmwg
oVOLPEPONKE KOl GE TPONYOVUEVO KEQPEAOLO, 1| LOVT OO TIG TPELS Plioelg dedouévav Tov
XPNOOTOMON KOV GTO TEPAUOTO ) OTToial oXEAOTNKE €€ 0pyNG OTN YADOOO
nopdotTaong yvoong Telos kot vAomoubnke 6To ZHGTNUO ZNUOGLOAOYIKOD
Evpetnplacuov. To yeyovog outd €xel Gov amoTéAEGUO LEYGAO aplOUd oTolXel®V GTO
Tufuo TS Péong dedopuévmv Tov ovoudieTon oo

To péyebog g Pdiong elvon oxeTiké LIKpO, GLYKPLVOUEVO UE TOL LeYEOM TV AALDV dV0

Béioewv mov xpnowonomdnkay, ovtig Tov AAT koB®g eniong kot ovwtiig Tov ULAN.

6.2.1 AnoteléolLOTO TELPOUETOV

Ot petpfioelg mov Tporyportorotonkoy yio tn BEon ToL GLGTAHUOTOS TOALTIGULKNG
texunpioong  AEIQ okoAovBovv Tig YeVIKEG opyEg TOV SEMOVV TO O EINAGUO SAWV TV
TELPAUATOV, Ol OTOLEG TOPOVGLEGTNKOV GTO TPOTNYOUUEVO KEPAAOLO. TO GEVEPLO TLTTLKTG
XPNHONG TOL GLOTHLATOG TOL XPNOLUOTOONKE YioL TN SLeEoyyT| TOV LETPTICEMV
dnuovpyronke pe Béon t xprion Tov GLGTHUNTOC 6T0 Movcoeio Mrevaxk, 6To omoio
elvon eyxateotnuévo. To Ley€om mov KoTorypaenKoy Kortd. Tig LETPHOELS KOl TWV OTOLmV

oL TIHEC ToPOVOLELOoVTOL TOPOKAT® EIVOL 0LLTE TOL EMAEYOM KAV Y100 GAOL TOL TEPGULALTOL.

To amotedéopoto omd TIC LETPNOELS elval ToL akdAovOL :

e To m0600TA emTV)iog KOTA TNV TPOSPaoT Ge KOl omd TIG KPUVQPES UVTILLES.

e To pey€om oto onoio PTével KabepLd otd ovTéc.

o To Ley£€Om TG LVHUNG TTOV KOTOWVOADVOVTOL EE0NTIOG TG KLTOON KELONG GE QLLTIY TV
OVTOTHT®Y TOL XPT|GULOTOLOVVTOL Y10 TNV EKTEAECT] EPMTHCEWV KOl TOV ENEKTECEMV

TOVC.

e To LeYéOM TV GLUVOA®V TOL YPMNOLUOTOLOVVTOL YL TOV VTOAOYIOUS KoL TNV

oo KELOT EVOLGUECHV OMOTEAECUATMV KOTA TNV EKTEAECT] EPWINCEMV TPOG TN

Béon.
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Mnyoviopot kpvefic nviung - AmoteAéouoTo,

To AmOTEAEGUOTOL LV TEL, GTIMG TPOUVAPEPON KE, SLOLKPIVOVTOL OE LEYEDM TV LVNU®OV KOTE
NV EKTEAEOT TV GEVOPLOV XPNOTE TOV CLOTIULATOG KO TTOGOGTE EXLTLYIOG KOTA TNV
npéoPoomn oTig KpLEEG oruTéC uviuec. Tow amoteAéopota. dtorympilovtot avaAloya Le To GV
TPoEpyovTon omd TN xPMNOoM TOL ZVoTHUOTOC Alortvnwong Epmtiicewy 1 Tov Aedtimv

Eltcoywyng Aedopévov 610 TOoTNUo ENUoctoAoyitkov Evpetnplacuodv.

TIptv TNV TOPOVGIOOT) TOV HTOTEAECUATMY TV LETPTCEMV, VOl amopaiTnTo Vo
TOPOVGLOGTOVV Ol X MPNTIKOTNTEG TOV EXUEPOVS KPLODV UVNUAV, OTTMG OLVTES
Stopope@dn Koy yior T dte€arywyn Tov TEpoUdToV. o Tig Kpueég LVIAUEG e doun
HLOVOIAGTOTOL TIVOKQL, OEV VITEPYEL SLOLPOPOTOINOT TOV X MPNTIKOTHTMY TOLG UETOED
T0VG 670 1810 Telpoal, KaOMG TOG0 01 TAPAUETPOL Hey€Bove, G0 Ko To Uéyefog g

HOVES0G LETAPOPAS 0td Ko TPOg To dioko elvar 1 1d1al Yior GAOVG TOVE UNYOVIGULOVG.

XopnTikéTnNTEG KPLOWYV LVNULAV HUE SOUT| LOVOOLEOTOTOV TIVOKOL

Ieipopo Xopntikommro
Small Queue 102400 bytes
Medium Queue 204800 bytes
Big Queue 2048000 bytes

Agv 1oy 0€el 10 1810, SU®C, Yo TIG KPLEEG LVIULES Le SoUT KOTHAGYOL KOTOKEPUATIGULOV.
>’ 0T VTTEPYEL SLOLPOPOTOINGT, OTWS TEPTYPEPNKE GTO TPITO KEPEANL0, TOGO GE O,T1
0POPEL TN LOVASH LETAPOPAS 0Tt KO TPOG TO oK, GGO KO G TPOG TLG TOPOUETPOVS
UEYEDOLG TV KPLO®V UVNUDV. AVOALTIKOTEPOL, OL Y OPNTIKOTNTEG GTO SLALPOPETIKEL

nelpauoTo £xovV Mg €ENG :
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XopnTiKéTNTEG KPLOAY LVIILAOV HLE SOUT TIVOKO KOTOKEPLOTIGULOD

pvof Mviun
Ieipopo Hash ~ Symbol Table Overflow Named Sysid Unnamed Sysid
Small Cache 1.06 Mb 450 Kb 263 Kb 463 Kb 463 Kb
Medium Cache 17 Mb 7.1 Mb 4.2 Mb 7.4 Mb 7.4 Mb
Big Cache 540 Mb 227 Mb 134 Mb 237 Mb 237 Mb

Ot 1d1eg PN TIKOTNTES Y10 TOVG EXUEPOVE UNYOVIGLOVE KPLENG LVIAUNG 1o VoLV Y10l TOL

ovtioTtolyo TeElpGUOTO Kot 0TI AAAe 600 BAoelg dedouévmv Tov ypnoiorotionkoy.

Mo kabévay omd Tovg SLoPOPETIKOVG UNYOVIGHOVS KPLENG LVHUNG, TOL OTOTEAEGULOLTOL

TV UETPTCEMV TAPOLGLALOVTOL LUE TN LOPPT TVEK®V, Y10 TOVE OTOL0VG TPEMEL VOl

onuelwBovY ToL ENG :

o Ymapyet évog mivoKog GUVOTTIKNG THPOVGLOION G OTOTEAEGUATMOV Y10 KOOEVDL OLTtd ToL

00 GLGTAHUOT TOL YPNCUOTOLONKAY OTLG UETPHIGELS KO Y10l KAUOEVAY Otd TOVG

EMUETOVG UNYAVIGLOVS KPLONG LVIUNC.
H ntAnpogopio mov meprrapfdveton oe koBévoy omd Toug mivorkeg etvot n oek6Aovom :

To Hé€co TOGOGTO EMLTVYNUEVOV TPOCTEAAGEWY GTNV KPLET Lviun.

-- H péyrotn miun mov @tévet to uéyebog tne Kpueng Uviung owte.
-- Tow 6p1LoL TIUY GTOL OOl KVUKIVETOL TO TOGOGTO EMLTVY DV TPOCTEANGEWV.

-- O 1pémo¢ UeTOPOANC TOL UEYEBOLE TNG KPLONG UVAUNG OTN SépKeELD TOV

doconyLav KoBevig amd toL 300 GLGTIHUOTOL.

H mopandve tAnpogopio meptypleeton yiow Kaoéva omd tor S1opopeTiKE TELPEUOTOL

Tov deEdryovTot.

Onw¢ avoeépbnke Ko o010 TEURTO KeQGAoLo, Tor melpduoto de€iybncov yio
SaPopoLg GLVIVOGUOVE TIULWY TV TOPUUETPWY UEYEDOVS TOV UNYOVIGU®Y KPVOIG
UviUNG. Amodelybnke TEPOUATIKE, MGTOCO, OTL N GUUTEPLPOPE KAOE UNYoVIGUOD
e€aptdTon OMOKAEIOTIKG Ko UWOVO omd TN xopnTKOTNTA TOv Kot Ol oo
TG XOPNTIKOTNTEG GAA®V pnxoviopuwyv. Avtd cvufoivel d10TL o1 GeAideg moL

omodnkevovion oe KoBEVOY O TOVG EMUEPOVS UNYXOVICHOVS elVOl SLQOPETIKECS,
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ev® 1o TA00¢ KABe kot yopiog oeAldV TOL KmOLTOVVTOL YioL TNV EKTEAECT] OGS
epwong eEoptdton amd TNV epdTNON Kot L6vo. ol 1o AGY0 0rvTo, ToL OmOTEAEGUOTOL
dev mopovcldllovton Yol T0 GOVOAO T®V TELPOUETOV, OAAL Yol KoBepd omd T

KOTNyopleg xpNTIKOTHTOV Y10l TIG 0Toleg LeAeTiOnKke k&be Unyoviopndg.

e O TpOTOC LETOPOANC TOV LEYEDOVG TNS KPLPTIC LVIIUNG OTN SLEPKELD. TV SOGOANYLHOV

KGOe cLOTAUOTOG TepLypdpeTal e TN Ponfelor LodNUoTiK®Y GUUBOAV UE TIC

okSdA0VOEG epunveleg :
/ : H 1t tou peyéoug avEaveton cuvey e,
= : H | tov peyéboug otobepomoteitorn LeETE TIC TPATEG UGEC

docoAnyieg, Kotd TIg omoieg cuve Mg crvEdiveTo.
/', —,— Htu tov uey€doug ToAL Yp1iiyopo cLEGVETOL GTO
UéYLoTd TNG, 670 0MOl0 TOPOUEVEL GTOOEPDL.
— : H 1y tov peyéboug mopopével otobepd 610 UEYLOTS TNG O

OAeg T1¢ docoAnyiec.

Class Nodes Queue

O unyoviouog outdg drayerpileton ko orodnkevel 6T LVHUN TIG SOUES TOL THTOV
OVTOTHTMY TOL OVOTTOPLETOVV TIG KAGGELG OVTIKELUEVAV (KOUP®V) 6TO GYfuo Tng Béomnc.
I'o ToL SLOLPOPETLKA TELPGULOLTOL TTOV TPOLY LA TOTOIONKOV, TOL OO TEAEGULOLTOL TMV

UETPHGEWV TOPOVOLELOVTOL GTN GUVEYELD GE TLVOLKOTOINUEVT] LOPOT).

Covotuo Atotonewong Epotosnv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 90% 102 Kb 0% - 100% =

Medium Queue 90% 140 Kb 0% - 100% /!

Big Queue 90% 140 Kb 0% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oounepLQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 90% 102 Kb 80% - 100% S =
Medium Queue 100% 140 Kb 100% - 100% /!
Big Queue 100% 140 Kb 100% - 100% /!

To péyebog TG KPLPNE UVIUNG KT TN SocoANYio oLKUPMONG TWV TEPLEXOUEVAV TNG KO
ovayvmong Toug ek véou atd To dioko (cache invalidation) peldveton otnv Tiun Tov 40 Kb.
H i1 00 0% 6T TOCOGTA EXLTVY MV TPOOTEAGEMY TNG KPLENG UVIAUNG, EEGALOVL, YioL TO

GUOTNUO SLOTHTTOONG EPOTHCEMV ELEOVILETON GE OALYGPLOULEC TEPITTACELS KO TTPOKVITTEL

omd v avoalitnon piog Ko pévo ceAldog otn dtdpKelo Log S0GoANYiac, N omoio de
Bploketon otn uviun. Ny mepintmon o, T0 T0600Td emTLYioG Tpocdlopileton od
oyxéon :

0 emtvyeic ovopopés/ 1 GUVOMKESG VaLPOPES,
nAadn 0%.

Onwg eoivetol and TOLG TOPOUTEV® TIVOKES, 1| KPLOT LVHUN ook Td TAnpdTnTor 100%
uévo otnyv mepintwon Tov TEPEUOTOS e TN LKpdTeEPN Y opnTikdtnTéd TG (102 Kb). ZT1¢
GALec 80O TEPITTOOELS, TO UEYEDOG TNG dev Eemepvd Ta 140 Kb. To otolyeio oo, oe
GULVOVOIGUO LLE TO YEYOVOG OTL TaL GeVAPLOL Y PTIoNS TmV V0 CLOTNUETOV EIVOL TETOLO TOV
VoL KOAVTTTOUV TOAD SltoupopeTikég meploy€g g Péiong dedopévwv, odnyel pe peydin
TOUVOTNTO GTO GLUUTEPAGIO OTL OAEG OL KAGGELS OVTOTHTMV TNG Béiong dev Eemepvoiv oe
GUVOALKOG HEYEDOC TNV TOPOTTELV® TUULY).

To yeyovdg g YoUNANG TANPSTNTOS TNG KPLONE LVIUNG OTO TEPGUOTO LEGOTOG KO
UEYEANG Y WwPNTIKOTNTEG TNG, 001 YOV GTO CUUTEPOGUO GTL Ol TIHEG TG TAENC Tov 0% Ot
TOGOGTE EMTVY MV TPOCTEAAGEWV TNG KPVPTG UVIIUNG Y10 TO CVOTNULA SLOTUTOONG
EPMTNCEWY 0QEIAOVTOL OUTOKAELGTIKG KOl LGVO GE KakT) Opotdooinom Tmv dedopévey oe
GY€oM LLE TIC EPMTHGELS TOV EKTEAOVVTAL. Tal VYNAGE TOGOGTA eMTLYI0G GTO GVGTNUOL
deltiwv elcaywyng dedouévav, eEGAAOL, dedoUEVOL GTL N TANPATNTO TNE KPLETIG LVIAUNG

ToPoUEVEL OTO {d10L EMITEDDL, POVEPWVEL KOAVTEPT) OLLdOTTOIN O™ TMV dedopévav 1,
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LGOOVVOLDL, LEYOADTEPT) TOTLKOTNTO OTLG OLVOLPOPEC.

Link Classes Queue

AVTOG 0 UNYOVICUOS KPLONG LviUNG elvar vedBLVVOG YioL TNV OTOBKELOT KO TN
Stayeipion TV SoU®V oToBKELONG KO OLVOTAPAGTOONS TOL OVTLGTOLYOVV OTLG KAGGELS
GULVOEGULMV TOV GYNUTOG TNG Péiong.

Tow 0moTEAECLOTO TV LETPHCEDVY Y10 TO UNYOVIGUO 0LTO €0V MG €ENG :

Covotuo Atotonewong Epotoenv

Zrovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd pey€bouvg
Small Queue 95% 40 Kb 90% - 100% /=
Medium Queue 95% 40 Kb 90% - 100% =
Big Queue 95% 40 Kb 90% - 100% Sy

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg
Small Queue 95% 45 Kb 80% - 100% /=
Medium Queue 95% 45 Kb 80% - 100% =
Big Queue 95% 45 Kb 80% - 100% Sy

>1n docoAnyio oKVPMONG TV TEPLEYOUEVMOV CLTNC TN KPLVPTG UVIUNG, TO UEYEDOS TNG

peldveton o€ 25 Kb. Tpénel vo onpelmoel, eEGALOV, G€ 6,TL 0lPOpEL TOL TOGOOTE EMLTLY DV

TPOOTEABCEMY GTNV KPLOT| LVIUTN, TG Ot TIUEG TNG TAENG TOoL 80% Ko 90% Tov

ToPOVOLELOVTOL Yol T0L V0 GLGTHOTO, OLVTIGTOLYOVV GTLG 00GOANYieC eKKIvnoNg T™V

GULGTNUATOV, KOTA TIC 0ToleC N KPLET] LvNuUN elvon Gidetor Le omOTEAEGLOL O TPATEG

OVOUPOPEC VOL KOLTALAT YOV OVOYKOGTIK G G amotuyio. MeTd Tig mpayteg SocoAnyieg, Tow




74 e@ahorno 6. TumKY GuUREPLPOPE GLGTHUNTOG : Bdoelg  AEIQ ko AAT

T0G00TA emTLY i Topopuévouy otadepd oto 100%, ototyeio mov amoteAdel omddelén
TOTKOTNTOG OTLS VOLPOPES 1) OUOLBOTTOINONG TV dedoUEV®Y 6T Bdiom e TPOTO TOL VoL
e&unnpetel Kotd T SteEoymyn TV EpMTICEMV.

XopoKTnploTikd ovTov ToL UNyovicnov eivon 1t Topovctdlel tnv 1dior okpmg
GLUTEPLPOPE GE OAOL TOL TELPGLOTO KO Y10 TOL V0 GLUGTHUOTO, TTOV LEAETHONKOV.  (OdG
T0 Uéyebog dev Eemepvd oe koupio mepintoon ta 45 Kb, 0dnyobuocte kot TéAl 610
ovunépocua 6T M TU owth amotedel T0 GLVOALKS LEYEBOC GAWY TV SoU®Y omoBrikevong

KO (VOTTOPAOTAONG Y10 TIG KAGGELG GUVOECUWV TOL TTEPLEXOVTOL GTO TYUa TS BAong.

Link Tokens Queue
AVt M KPLOT LVIUN X PMOLULOTOLEITON Y10 TNV OTOOKELGT TWV SOUDY OVOTOPELOTAONG
TOV TEPINTACEWY TOV KAAGEDY GUVIEGUWY, INADT| TOV GLCYETICEDV UETAED KLTOULKMY

ovtotitmv T¢ Bdong.

Tow amoTEAECULOTO TV LETPHICEDV EYOVV OG EENG :

Covotuo Atotinewong Epotoenv

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd pey€bouvg

Small Queue 80% 102 Kb 65% - 100% S =

Medium Queue 80% 160 Kb 65% - 100% /!

Big Queue 80% 160 Kb 65% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 90% 102 Kb 80% - 100% S =
Medium Queue 90% 160 Kb 80% - 100% S
Big Queue 90% 160 Kb 80% - 100% S —

OTé TN S0GOAN Y OKVPOONG TV TEPLEYOUEVOV TNG KPLONE LVIUNG, TO LEYEDOG 0rLTOD
ToL unyovicuov mepropileton oe 20 Kb.

Ye 6,71 popdl TN Y OUNAGTEPT TUUT| TOV TOPOVOLELETON OTO TOGOGTA EMLTLY WV
TPOGTEAGGEMV Y10, TO GVUOTNUOL SLOLTOTTMONG EPWTNCEMV, 0LVTT] OPEIAETON LTOKAELGTIKEL
Kot LOVO GTNV opadomoinom Tev dedopévmv G GYEOT LLE TIC EPWTIGELS TOV TIBEVTONL GTN
Béom. AddelEN ToV TOPOTAV® OTOTELEL TO YEYOVHG OTL TO UéYEDOG TN KPLOTG LVIUNG
neplopileton omd T xopNTIKGTNTA TNES LOVO GTNV TEPITTMON TOL QLLTH €XEL TO KPOHTEPO
UéYeBAC TNG. ALoLPOPETLKE, 1 TIUT TOL Topapével otobepd oto 160 Kb, mpdryua mov
onuoivel 6Tl dev LTAPYEL CLVEYKN YO ELGAY YT OTN LVIUN TEPLOGHTEP®V GEALS WV
dedoévmv Ko GTL 01 OOTLUYNUEVES TPOCTEAAGELG OPeilovTOL LOVO OTNV EAAELYT
TOTKOTNTOG TV OLVOLPOPHDV GE GYECM LE TNV 0pYAVEoT Tav dedopévmy ot Bdon.

310 GUOTNUO OEATIMV ELGOYWYNG OEGOUEV@Y, O1 Y OUNAEG TULEG TV TOGOGTMY EMTLYIOG
epoavifovton Lovo otig docoAnyieg eEGAetyng TV LETOROTIKOV Qovouévay Kotéd tnv

eKkivnom 1oL GLOTIUOTOC,.

Token Nodes Queue
370 TUAUO VTS TOL UNYXOVIGUOU Stoyeiplong KpLEHG UVAUNG 0o KEHOVTOL O1 OLTOULKES
ovtoHTNTEG TNG Phiong dedouévay.

To amoteléopoto Twv HeTprioemv cuvoyilovtol oto akéAovoa :
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Covotuo Atotonewong Epotoenv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 50% 70 Kb ~ 50% /!
Medium Queue 50% 70 Kb ~ 50% /!
Big Queue 50% 70 Kb ~ 50% /!

Agdtio Etocoyoyfg Asdopévov

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd pey€bouvg
Small Queue 97% 75 Kb 90% - 100% /!
Medium Queue 97% 75 Kb 90% - 100% /!
Big Queue 97% 75 Kb 90% - 100% /!

311 d0GoANYia oKHP®ONG KL EMOVEVILEPMONG TV TEPLEYOUEVAOV TNG KPLEONG LVIUNG, TO
uéyebog avto Tov unyoavicpov teplopileton oe 10 Kb.

TMopovotdletal Kl €60 TO PUVOUEVO YOUNADY TOGOGTHOV EXLTVY DV TPOCTEAAGEWY TNG
KPLONG UVIUNG GTO GUGTNUO SLOTHTMONG EPWTIICEMV, TOL OTOl0 0OPeilovVTON GE KOKT|
opadomoinomn Twv dedouévmy Tov TepLEyovton oTn PAoT Ge GYEoN LE TIG EPWTICELS TOV
tiBevton Kou Gyl o€ TEPLOPLOUS YWPNTIKOTNTAC.

10 cVoTNUO deATiOV etoorymyNg dedouévmy, omd TNV GAAN UePLE, ToL TOGOOTA TNG TEENG
10V 90% TopoLGLALoVTOL KOl TAAL LOVO GTLG SOGOANYiES EKKIVNGTC TOV GLGTHUOLTOG,

To yeyovdg 6Tt To Héyefog TG KpLENG LVIUNG dev Eemepvd k1 €8 Tar 75 Kb, Tapd To 4Tt o1
oVOUPOPEC OeV TaPOLGLALOVV LEYEAN TOTLKATNTA, 0dNYel KL £3() GTO GUUTEPOLCHLOL OTL M
T ot auroteAet To LéyeBog ToV GLVOLOV TV SOUMY CLVOTAPAGTOONG Y10 TLG OTOULKEG

ovtoTNTeG TG Pdiong.
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Object Extensions Queue
o0tV TNV KpLEeN LN omobnkebovton ol SoUEg ENEKTOONS TV OVIOTHTOY TG BAong.

Tow ATOTEAECLATOL TOV TELPAUATOV €XOVV, GUVOTTTLKE, MG €ENG :

Covotuo Atotonewong Epotosnv

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 65% 102 Kb 50% - 90% /=
Medium Queue 70% 160 Kb 50% - 95% /=
Big Queue 70% 160 Kb 50% - 95% /=

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneproopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 100% 102 Kb ~ 100% S =
Medium Queue 100% 160 Kb ~ 100% /!
Big Queue 100% 160 Kb ~ 100% /!

>1n docoANYio KVPMONG TV TEPLEXOUEVAV TNG KPLOTG LVAUNG, TO UEYEDOG €M
neplopileton oto 18 Kb.

TMopatnpoVUE OTL T, TOGOOTA EXLTLYIOG OTO GVGTNUO SLOTOTOONS EPMTCEWY
Kopoivovton 6e xoUnAd eninedo wg TPOS TN X UNASTEPT TIUH TOVS. XTO GTOoLXEl0 QLT
TPEMEL VoL TPOoTeEDEl KoL 0 LKPOG OPLOULOS CtvOLPOP@OV GTNV KPLEN UVTIUN KOTA TNV
extéleon Tov PnudTmv Tov oevapiov xpriong, o omoiog amoteAel Evoelén 0T eite oL
Brinata Tov oevopiov dev TPOKAAOHY TPOGTEAGGELS TG KPLONG LVIUNG, lTE O1 SouEég
EMEKTOONG LITOPOVV Vo BpeBovv Kot aAA0Y.

Avopépnke 010 Tpito KepdAaio 671, eEontiog TpoPANUdT@Y ot Storxeipion delkTdv dTov
01 O0UEC OOBN KELONC LEVOUV GTNV KPLPT] LVTILT, CLUTEG OLVTLYPEPOVTOL GE SLOUPOPETLKO

onueio g LVNUNG TPOKEUEVOD VL Y PpNGLLOTOINB0VV. AvTd elvon To onueio oto omoio
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TpdTo avalntdTol n TANPoeopio oV oPopd TIG SOUES EMEKTAGTG TV OVTOTHTMV. AV d¢
Bpebel exel, téte avalntdton oty avtictoyyn kpver uviun. Etol e€nyeiton to yeyovég
™G VIOPENG OMYEPLOL®V OVOLPOPEY GTO UNYOVIGUS atd TIG 0GOANYIES TOL GLGTHIOITOG
SLOTOTMOONG EPWTIGEWV.

Ye 6,11 apopd ToL YOUNAG TOGOGTA emTLYIOG, VTE OPEIAOVTOL ATOKAELGTIKG KOl LOVO
GTNV TOTLKOTNTO TWV OVOLPOPWY, otV ANeBel vtdym 1o GTotyeio Tov X oUNA0H TOGOGTOV
TANPOTNTOG TNG KPLENG UVAUNG.

10 cvotnuo dedtimv etoorymyng dedouévamv, eEGALOV, OL LVOLPOPES ELVOL TUKVOTEPES -
évdelgn un ebpeong g TANPOPOPiog 6To GNUEIO TG LVAUNG GTOL OV TLYPEPETOL
TPOKELUEVOV VO X PNGULOTOINOET - KL TOL TOGOGTA EMTLY IO POVEPHBVOLV TOAD KOAN

TOTLKOTNTOL TV OVOLPOPWY GE GYESM LLE TNV 0PYEVWOOT) TV TEPLEXOUEVAV TNG Pdong.

Hash Cache

Edd amobnevovton £yypopés TOV DTOKATOAGYOL AOYIK®Y OVOUAT®Y Ot TOV KOTEAOYO
GLOTHUOTOC TNG BEong dedopévay.

Tow amoTEAECUATO TV LETPHCEMV €OV G EENG :

Covotuo Atotonewong Epotoenv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

Small Cache 97% 70 Kb 90% - 100% S ==

Medium Cache 97% 70 Kb 90% - 100% S, =

Big Cache 97% 70 Kb 90% - 100% e
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 97% 70 Kb 90% - 100% S =, =
Medium Cache 97% 70 Kb 90% - 100% S =, —

Big Cache 97% 70 Kb 90% - 100% S =, —

0Té TN S0GOAN Yl OKVPMONG TV TEPLEYOUEVAOV TNG KPLEOTG LVIUNG, TO UEYEDHS TNG
neplopileton o€ 8 Kb.

To yeyov4g 6TL N GLUTEPLPOPE TNS KPLENG LVIUNG elvail GE GAOL TOL TTELPGUOLTOL KO YLOL TOL
800 GLGTHUOLTO TELVOULOLOTLTT POVEPMVEL OTL TO GVUVOAO TMV EYYPOPEDV TOV
VTOKOTOAGYOV AOYLKMY OVOUAT®V TTEPLEXETOL GTNV KPLEN Uviiun. To vyMAG T0GOGTE.

emtuyiog, eEGALOV, TPOdIdoVY TOAD KOAN TOTIKOTNTO OTLS OVOQOPEC.

Symbol Table Cache

H enidoom g kpLeNg LVHUNG 6TNV 0Toio orodNKevHoOVTOL Ol £YYPUPES TOV VTOKATOAGYOV

OVOYVOPLOTIK®OV GLOTHUOTOC cuvowiletal oto e€1¢ :

Covotuo Atotinewong Epotoenv

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 90% 450 Kb 75% - 100% /!
Medium Cache 90% 450 Kb 75% - 100% /
Big Cache 90% 450 Kb 75% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 95% 450 Kb 90% - 100% =
Medium Cache 97% 600 Kb 95% - 100% S
Big Cache 97% 600 Kb 95% - 100% Sy

0Té TN S0GOAN Yl OKVPWONG TV TEPLEYOUEVMOV TNG KPLENG LVIUNG, TO UéYeBOg
neplopileton oto 80 Kb.

Téco N KoTtarvGAmon UViUNG, GO Kot TOL TOGOGTA EMTUY MV TPOCTEANGEWY EIVHL YU OLTHV
NV KPLOH LVHUN TOAD 1KOVOTTOINTIKE. Tal KAT® SpLoL T®mV TLMV Y10l TOL TOGOGTA
emruyiog eppoavifovton oe docoAnyieg ekkivnong Tmv 600 GuoTNUdTEY. Ot TIUESG TOL
UEYEBOVG TNG KPLPNG LVHUNG Ko Yo Tor 00 cvotriuoto, eEGAAOV, e dedouévn ™
StabecudTnTo HeYGA®MY TOGOTHTOV UVHUNG KoL TO TOAD DYNAG TOGOGTE emLTL)iog,
omotelel évoelEn Tov 6TL M T Tv 600 Kb amoteAel o cuvollkd uéyebog tov

VTOKATOAGYOV OLVOLYVOPLOTIKAY GUGTHUATOG TNG Péong dedouévay.

Overflow Cache
370 TUAUOL VTS TOL UNYXOVIGHOU Stoeipiong kKpvENg LVIUNG amobnKebovTon ot
BonoNTiKég eyYPOQES YIOL TOV VTOKOTAAOYO AOYIK®OV OVOUAT®V. Tor TOTEAEGLOTO TTOV

TPOEKLYOV YU OVTO TO UNYOVIGUO €0V m¢ eENG :

Covotuo Atotinewong Epotoenv

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 90% 33Kb 85% - 100% /!
Medium Cache 90% 33Kb 85% - 100% /
Big Cache 90% 33Kb 85% - 100% /!




62. AEIQ 81

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Cache 40% 54 Kb ~ 40% /!
Medium Cache 40% 54 Kb ~ 40% /
Big Cache 40% 54 Kb ~ 40% /!

To péyebog TG KpLENG UVIHUNG KT TN docoANYio oKUPMONG TV TEPLEXOUEVAV TNG
neplopileton ota 4 Kb.

Ye OOl TOL TELPAWOLTOL TTOV TPOLYLATOTOIOMN KOV KOl Y10t T¢L 300 GUOTILOTO T) GLUTEPLOOPEL
TOL UNYOVIGHOV Topovotélerl peydAn otobepdtnto. To youUnAd mocootd emttuyiog yio To
GUOTNUO OEATIMV E1GOrY WY OedOUEVAV, LE OEGOUEVT) TNV EAAELYT TTEPLOPLGULOV GTNV
KOTOVAA®OT LVHUNG, OTOTELOVV amtddet&n tng EAAELYN G TOTLKOTNTOC OTLG OVOQOPES OTLG
BononTikég eyypopéc oe GYéom Ue TG EpWTNOELS ToL TiBevton otn Béom. H tiun tov 85%
GTO TOGOGTO EMTLYIOG Y10 TO GVOOTNUCL SLHTVTMONG EPWTNCEMV, OIS TNV GAAN LEPLEL,

ovTLeToL el 6TIG 00GOANYiEC EKKIVNONE TOV GLGTHUOLTOC,

Named Sysid Cache

S’ OTHV TNV KPLOT UVTUT AmoONKEDOVTOL Ol EYYPAPES TOV VITOKOTOAGYO GLUGTHUOTOS TOL
OVTLETOLY 0V GE 0VTOTNTEG TNG PAOMNG Ue SooUEVO AoYLKO Ovouo. Tol OmoTEAEGUOTO TMV

petpricewv €youvv wg e&Ng :

Covotuo Atotinewong Epotoenv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
Small Cache 99% 200 Kb 97% - 100% /!
Medium Cache 99% 200 Kb 97% - 100% /
Big Cache 99% 200 Kb 97% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 99% 460 Kb 97% - 100% /!
Medium Cache 99% 525 Kb 97% - 100% /
Big Cache 99% 525Kb 97% - 100% /!

oTé TN docoANYio oLKVPMONG TV TEPLEXOUEVAV TNG KPLOTG LVHUNG TO UEYEDOS TNG
neplopileton oe 70 Kb.

H younAt, oe oxéon pe ™ SlbecUdTNTO, KATOVAAMGT LWYHUNG KOL TOL TOGOGTE ENLTLY MV
TPocTELEGEMY TTOL Tpoceyyi{ovv 10 100% divouv TNV e1kdvol evOg UNYOVIGHOD TOV
Ae1TOVPYEL TOAD IKOVOTOINTIKE. TNV TPOYUOTIKOTNTO, 1| KOAT OpYAVEOOT TNG
TANPOQOPioG TOL TEPLAaUPEVETOL GTNV KPLET UVIUN GE OXEOT LE TIG EPMOTNOELS TTOV

tifevton ot Pbion elvou mov divouv 1o omoTéAEGULO OLLTO.

Unnamed Sysid Cache
Edd omobnehovton ot eyyYpoPég ToL KOTOUAGYOL GLGTHUOTOG Y0 TIG OVTOTNTESG TS BAOMNG
xwpic doouévo Aoyikd dvopo. Tow omoTEAEGUOTA TOV LETPTICE®Y €XOVV G OLTHY TNV

nepintmon og eéNg :

Covotuo Atotonewong Epotosnv

Trovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd pey€bouvg
Small Cache 99% 80 Kb 98% - 100% /!
Medium Cache 99% 80 Kb 98% - 100% /
Big Cache 99% 80 Kb 98% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Zrovyeio oouneproopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumneprpopd peyebouvg

Small Cache 85% 58 Kb 40% - 100% S
Medium Cache 85% 58 Kb 40% - 100% S
Big Cache 85% 58 Kb 40% - 100% /S

To péyebog Tng KpLENG UVIHUNG KT TN docoANYio oKUPMONG TV TEPLEXOUEVAV TNG
neplopileton oto 22 Kb.

H pwkpn T} otnv omolo arvépyeto To Héyebog tne Kpueng LVUNG oeeiAeton 6T0 YeYovog
g éAdetymg ot Béon tov cuotinetog  AEIQ tov €1801¢ Twv GUVIEGU®Y TOL
omodnkevovTon 6TNV KpvEN Uviun ovtr|. To T0GooTé emTL)ioG elvon TOAD VYNAE 6T0
GUOTNUO SLOTHTWONG EPOTHCEMV HALE TOPOVGLELOVV UETPLOL, MG TPOG TNV KATWTEPT TUUN
TOVG, GLUTEPLPOPE GTO GVOTNUX SEATIMV LGy WYNG dESOUEV®V. AVTH 1| GLUTEPLPOPE
opeideton 670 KPS aplOUd TPOCTEAAGEWY TN KPLENG LVIUNG TOL AOUPBEVOLY X MPOL GTN
didpkelo Log docoAnyiag, ol omoieg, epdcov anofovv oe amotvyia, divouv Guvol K& TNV

ELKOVOL TOAD X OUNADY TOGOGTAV.

Metpfoelg Y10 6OVoALo Tpocswpivic omodfkevong dedouévmv (BA. 5.3)
To pey€m mov Kotorypa@ovVToL GYETIKA UE TO UNYOVIGUO dloryelplong GuVOAMV

TPOCWPLVTG amodKkevong eivou :

e H péytom kot n eAdylotn KotovGAmon uviung otn didpkelo k6be docoinyiog omd

o OVoAQL.

e O uéylotog ko 0 eAdiloTog oPIBUOS TOV YPNOLUOTOLOVVTOL OTN dlépKelo KEOe

docoinyiog.

To TpdTo amd ToL TOPOTEVE® LEYEOM elvor XPTIGULY GTOV TPOGIOPLOUS TNG eMPapuvong
TOL TPOKOAEL GTO GVGTNUO O UNYOVIGUOG OO TNV GITOWY™ TNG KOTOVEAMONG LWVHUNG
KOG eMiong Ko 6TOV EVTOTIOUS TV OV TPoPANUETOV 6TV VAOTOINGY ToL GTaV M

eAG1OTN KOTOVEAMON LVIHUNG OTN dLEpKELN KEATOLWV S0GOANYLADV de undevileton. Eva
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TETO10 POUVOUEVO amoTeLel TPOPANUO S1OTL TOL GHVOAL TOL eV EAELOEPWVOVTOL OTN
SlbpKeLo KATOL®Y SOCOANYLAV OTOTEAOVV EGOAAUEVT] DAOTOINOT).

O op1OUdc TV GLVOL®V, EEGAAOVL, diveL T SLVOTHTNTO - BTNV TEPITTMOT TOV YiVETOL
TOAY HeYBAOG - VoL EVTOTLOTOVV Ko TAAL evdeySpevo TpoPAuata bAoToinong.

To AmOTEAEGUOTOL TV LETPTGEMY QLTWV Yo TN Béom Tov cuotipuatog  AEIQ éyouvv mg

edng :
Xopoxtnprotikd peyéom
rootnuo Méyiom pviun  EAGylomn uviun  Méyioto mAibog  EAdyioto mAri0og
ALOTOTOON G EPWTHGEMV 200 Kb 30 Kb 2000 800
Aeltiov elooymync dedouévav 250 Kb 70 Kb 6000 4000

TMopotnpeiton 6T TOPATEVO OTOTEAEGLATO TO QOLVOUEVO TNG UT) OTEAEVOEPMONG TNG
UVIAUNG TTOL KOTOAXUPEVOLY TOL GOVOAD TPOCOPLVIG OTOB KELOTC GTO TEAOG TNG
docoinyiog, 6Tmg Bo énpene. To TPSPANUA TAPOVLGLAGTNKE TLO £VTOVO GTO GVGTNUOL

deltiov etcoywyng dedopévay.

[Mopatnpidnke, eEGALOV, LeYGAN obENON TOL TAO0VE TMV GLVOAMY TOV CLTOLTOVVTOL
yloL TNV EKTELECT] EPMTNGEMV 01 OToieg oLvOKaAOVV LEYGAO TANB0C OVTOTIT™V Otd TN
Béom. To oavouevo ovtd, 001 yNoe GTO GLUTEPAGILO OTL T} VAOTOINGT TOL UNYOVIGUOD
TPOKOAOVGE TNV OOONKELOT UIKPOV TAT|00VG OVTOTHTOV G K&iBe GHVOAO, YU 0LLTO
TapoTNPHONKE N LEYEAN LT oLOENOM.

Ye 6,TL aQopd TNV KOTOVEAMGN UVIHUNG Ot6 TO UNYOVIGUO dtoryelplong GUVOAMV
TPOGMPIVIG TOONKELONG, LTI OEV Elval TOAD LEYEAN. e KAOE TepinTmOT, ®GTOCO,
ot eEopTaTOL OMOKAELOTIKA Kol LEVO omtd TIG EpMTHOELG TOV TiBevTon otn Pdo.
I'vowtd ko o unyovicudg de peietibnke pe oxond 1n Pertioon g enidocng Tov - pe
uévn eaipeon Tov eVIomIGUS AaOdV 6TV VAOTOINGN - 0AAG TOV TPOGHLOPIOUS TNG

emPépuvong mov cVTdG EMPEPEL GTO GVGTNUOL.

MeTp1oeLg Y10 OVTOTITEG KOl EMEKTOGELG OVIOTHTOV GTN WLV
Tow puey€dn mov KoTarypaeovTo 8M a@opovy TNV KotovdAwmon uviung egontiog g
OVTLYPOPTIC OTTO TOVG UMY OVICLOVE KPLOTG LVIUNG e SOUT] LOVOSLAGTOTMV VALK ®mV
OVTOTHTMV, CLCYETIGEWV KO TV SOUMV ETEKTOOTC TOVE GE SLOLPOPETIKO oMUeElo TNG

UVIUNG, TPOKEWEVOL VOL Y PNOLUOTOIMOOVV Otd KETOoLo SOGOAN L.



62. AEIQ 85

o tor 600 CLOTHUETO TOL PEAETION KOV e TN PoTBELL TV UETPIGEWV, TOL LTOTEAEGLLOTOL

éyouv wg e&Ng :

Lovotuo Atotonewong Epotosnv

oTOVOAOOT UVAUNG
Ieipopo Ovtotnteg Emextdoelg oviottov
SC/SQ 45Kb 112 Kb
MC/SQ 45Kb 112 Kb
SC/MQ 45Kb 112 Kb
MC/MQ 45 Kb 112 Kb
BC/MQ 45 Kb 112 Kb
MC/BQ 45 Kb 112 Kb
BC/BQ 45 Kb 112 Kb

Agdtio Etocoyoyfg Asdopévov

oTOVOAOOT UVAUNG
Ieipopo Ovtotnteg Emextdoelg oviottov
SC/SQ 20Kb 45 Kb
MC/SQ 20Kb 45 Kb
SC/MQ 20Kb 45 Kb
MC/MQ 20 Kb 45 Kb
BC/MQ 20 Kb 45 Kb
MC/BQ 20 Kb 45 Kb
BC/BQ 20 Kb 45 Kb

T0VG TAPOTAV® TIVOKES, elvor ovepd GTL TOL LEYEDT UVIUNG TTOV KOTAVAADVOVTOL 0Tt
TIG OVTOTNTEG KO TLG EMEKTACELS OVTOTH TV TOPUUEVOVV OLVERTPEACTO OO TLG

SLOKVUGVGELS TV X OPNTIKOTHTOV TOV EXUEPOVE UNYOVIGULOV KPLENG LVIHUNG. AVTO
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ovpPoivet, Oyt Yiorti 0 Unyovioog ovTLypoprc OVIOTHTOV KoL TV ENEKTAGEDY TOVE GTN
pviun etvon oveEGpTNTOg Od TV KPLuEe1 LWV - yeyovog to omoio 6o emPeformoouvv
okOAoVOEG LETPNOELG - OALG e€ontiog Tov UkpoD PeyEéBoug Tng PAiong, To onoio odnyel ot
HLKPOL UEYEDM Y10 TOVG UNYOVIOHOVG KPLPTG VNG,

Me GALo AGYLoL, 1) KOTOVEAMOT UVIUNG emNnpedleton omd TG X opnTikdTnTeg KATOLWV O
TOVG EMUEPOVS UNYOLVIGUOVS LOVO GTaY 0rLTOL €0VV UEYEDOG TOV PTAVEL TN X OPNTIKOTNTO

™G KPLENG UVIUNG KL ETOUEVEOS OTOLTEITON OLVTIKATAGTOOT) GEMOMV.
LUVOALKNY GOUTEPLEOPE. TOV GVGTILOTOG

H peAétn tng GuVoALKTG GLUTEPLPOPAS TOV GLGTIHUTOG GUVIGTHTOL GTOV VITOAOYLIGUS TOV
GUVOALKOD HeYEB0VE LVIIUNG TTOV KOTOVOAMVETOL Y10 TNV EKTEAEGT) TOL GEVOPLOL XPHioNG
TOV GLGTHLOITOG TOV YPNOLUOTOONKE GTA TEPEUATO KOODS ENIONG KoL EVHG GLVOALKOD

TOGOGTOV EMLTVYIOG VIO TIG CLVOLPOPES GTO UNYOVIGUO dtaryelplong KPLONIG LVIUNG TOL
SVOTHUOTOS ENUaGLOA0YLKOU Evpetnplocpov.

Ye 0,TL 0popdl TN GLVOMKN KAUTOVAA®GT LVHAUNG Oltd TO GVGTNUO - KATOVAAW®GT) GTNV
omoio cuumeEPLAOUPEVOVTOL T LEYEOM OA®V TOV TNY®V KOTOVAA®ONG LVIUNG - 0LLTH
Kopoivetrol ovépecso oe 1.5 kot 1.7 Mb 610 OGN SLHTUTOONG EPWTNGEWMY, VAAOYOL UE
TIG Y OPNTIKOTNTES TV KPLO®Y UVNUOV. XZTO GOOTNUO SEATIMV ELGOyYig dedoUévay,
e€diAAov, To uéyeboc avEdveton Alyo, tdvovtog ta 2.2 Mb dtav T Leyéom apefoty vo
ovENBOVY eAetBepa evd meplopileton ota 1.9 Mb Yo tor ukpdtepor Leyéom twv
UNYOVICUOV KPLONG LVAUNG.

ITo oVOAVTIKE, 1| GUVOALKT] KOTOVEAMOT LVIAUNG otd Tor 500 GLGTHUOTO KOUTE TN

Ste€aymyn Tov melpopdtov éxel og €N :

e XVoTNUO SLOTHTTOON G EPOTCEWY

Big Cache-Big Queue : 1.6 Mb
Big Cache-Medium Queue : 1.6 Mb
Medium Cache-Big Queue : 1.6 Mb
Medium Cache-Medium Queue : 1.6 Mb
Small Cache-Medium Queue : 1.6 Mb
Medium Cache-Small Queue : 1.5Mb

Small Cache-Small Queue : 1.5Mb
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o Aeltio etooryync dedouévav

Big Cache-Big Queue : 23 Mb
Big Cache-Medium Queue : 23 Mb
Medium Cache-Big Queue : 23Mb
Medium Cache-Medium Queue : 2.3 Mb
Small Cache-Medium Queue : 23 Mb
Medium Cache-Small Queue : 1.9Mb
Small Cache-Small Queue : 1.9Mb

Ye K&Oe mepinTmon, ®WoTOG0, TOGO Y10 TO GVHGTNUO SLATHTWONG EPOTHCEMY GGO KO Y10l TO
GUOTNUO OEATIMV E1GOrY WY OeG0UEV®Y TO GUVOAKG TOGOGTO EXLTLYIOG TOV GLGTHUATOG

ovépyeton Korté LEGo 6po o 95%, dlvovTag Uio enidoon TePLGGHTEPO KNS 1KOLVOTOINTLKT.

6.2.2 XYvunepdopoto

H cuuneplpopd Tov GLGTHUATOS YLIoL OAOVE TOVG EMUEPOVE UNYOVIGUOVS dtaryeipiong
KPLONG UVTUNG TOPOVCLELETON GUVOTTIKG GTT GUVEYELD. TOVE TIVOKES TOV OLKOAOVLOOVV
TopoTiBEVTOL TOL LEYEDT TOV KOTAVUADVOUVY KOl TOL TOGOGTA EMLTLY L0 TOL ERPaVi{ovy ot
EMUEPOVG UMY OLVICHOT Y10l TLG SLOPOPETLKESG Y WPNTIKOTNTEG Ko TOL HVO GLOTILOTOL YLOL TOL
omoio pereTiionKoy.

H mpdtn Tp1édo TNA®Y 6TOVE TIVOIKES OVOLPEPETOL OTO ATOTEAEGLLOITOL TOV
ToPOTNPHOMKOY Y10 TO GVGTNUO SLOTHTWON G EPOTHCE®Y KoL 1| deVTEPT OLPOPEL TO

GUOTNUO OEATIMV ELCOY YN OESOUEVOV.
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Mey£6m unyovicudv kpoefg uviung

Xopntikomro Xopntikotmro
PLON Lviun Small Medium Big Small Medium Big
Class Nodes Queue 102Kb | 140Kb | 140Kb || 102Kb | 140Kb | 140 Kb
Link Classes Queue 40 Kb 40 Kb 40Kb || 45Kb 45 Kb 45 Kb
Link Tokens Queue 102Kb | 160Kb | 160Kb || 102Kb | 160Kb | 160 Kb
Token Nodes Queue 70 Kb 70 Kb 70 Kb 75 Kb 75 Kb 75 Kb
Object Extensions Queue || 102Kb | 160Kb | 160Kb || 102Kb | 160 Kb | 160 Kb
Hash Cache 70Kb | 70Kb | 70Kb || 70Kb | 70Kb | 70Kb
Symbol Table Cache 450Kb | 450Kb | 450Kb || 450 Kb | 600 Kb | 600 Kb
Overflow Cache 33 Kb 33 Kb 33Kb || 54Kb | 54Kb 54 Kb
Named Sysid Cache 200Kb | 200Kb | 200Kb || 460 Kb | 525Kb | 525 Kb
Unnamed Sysid Cache 80Kb | 80Kb | 80Kb || 58Kb | 58Kb | 58 Kb

IMMocooté emTvyiog UNYOVIGUAY KpVENG LVANG

Xopnrikomro Xopntikommro
PLON viun Small Medium Big Small Medium  Big
Class Nodes Queue 90% 90% 90% || 90% 100% 100%
Link Classes Queue 95% 95% 95% || 95% 95% 95%
Link Tokens Queue 80% 80% 80% || 90% 90% 90%
Token Nodes Queue 50% 50% 50% || 97% 97% 97%
Object Extensions Queue || 65% 70% 70% | 100% 100% | 100%
Hash Cache 97% 97% 97% || 97% 97% 97%
Symbol Table Cache 90% 90% 90% || 95% 97% 97%
Overflow Cache 90% 90% 90% | 40% 40% 40%
Named Sysid Cache 99% 99% 99% || 99% 99% 99%
Unnamed Sysid Cache 99% 99% 99% || 85% 85% 85%

A6 TOVE TOPOTEV® THVOKES, TAPOTNPOVVTOL TOL kGAOLOO. :

e To wkpd péyebog g Pdéong elvon m oatioce mov T UeYEON TV ETUEPOLS
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UNYOVICGU®V TOPOUEVOLY G TOGO XoUNAG emimedo. Xe peyodOtepo eminedo Ge
GYéom Ue TOL VIOAOLTOVE UNYOVIGUOVS KVUOHVOVTOL TOL LEYEDN TOL VITOKOTHAGYOL
OVOLYVOPLOTIKOV GLOTHUOTOS KOl TOL KOTOAGYOL GUOTHUOTOS YL OVIOTNTEG WE
doopévo Aoykd dvouo. O VITOKOTEHAOYOG OVOLYVOPLOTIKOV GLGTAUOTOS, O 0T0l0g
elvon 1o onueio mpayportonoinong Tng avTioToi1ong ovoryVOPLETIKOV GUOTHUOTOG
G€ AOYLKG OVOULOTOL, Y PNOLULOTOLEITON KTTd TO GVGTNIOL Y10 TNV OVEDPEST) TWV AOYIKDV
OVOUATWV OA®MV TOV OVTIKELUEV®V TOL TEPLEYOVTOL GTO OMOTEAEGUOL LLOG EPWTNONG,
TPV OVTE TOPOVOLOGTOVY 6TO YPNotn. Avth elvol ko M artio Tg avEnong Tov

uey€0ovug tov.

O KoTAA0YOG GLOTHUTOC, EEGALOV, elvar TévTo eErLQOPTIOUEVOG e TN Stoyeipion
UeYAANG TocdtnTog TANpopopioc. O Adyog Yo Tov omoio Tapovctdlel peyoditepn
TANPOTNTA TO TUNUCL TOL OV dtaryelpileton TIg ovTdTNTEG e dooUEVo AoYLKO Gvouo
etva yrotin Bhion  AEIQ meprhapfdivel eddiyyioteg ovtdtnteg xopic Soouévo Aoyiko

ovouoL.

e To T0c0ooTA emTv)iog elvol TOAD VYMAG, Onwg elvon dAlmote avapevouevo. Ot

e€apéoelc Tov mopovGLAovTon 0PeilovTo oe EALELYT) TOTLKOTNTOG OTLS OVOLPOPEC.

o A&loonueiot eivor M 1ooppomion WG TPOG TNV KOTOVAAMON UVAUNG Oé TOLG
SLaLPOPETIKOVS UNYOVIGUOVGS. AVTS 0QelAeTO TNV OPLOUNTIKT) LGOSVVOUTIO GYTULOTOS

Ko 0edoUévyv Tov TepLéyovton otn Péon.

e To VYNAG TOGOGTE eMLTVYI0G, GE GUVIVOCUS UE TIG LIKPEC VALY KEG TOV GUGTHUOTOG
ce uviun, odnyovv o610 GLUTEPOCUO OTL TOAAOL Otd TOLG UNYOVIGUOVS B0
UTOPOVCOV VO TEPLOPLOTOVY G TPOS TIG XOPNTIKOTNTEG TOVG, Ywpic cofopéc
EMMTMCEL; OTNV €MLOO0N TOL GULOTHUNTOG. Avtd woyvel xuplog Yoo TOvg
UNYOVIGULOVE TTOV oo KeVOVV KAGCELS CLCYETIGEWMVY, OLTOULKEG OVIOTNTES, EYYPOLPES
TOV VTOKATOAGYOL AOYIK®MV OVOUGATMV, £YYPUEES TOL LITOKATOAGYOL BinonTik®v

EYYPOPAV KAOMDG KO £YYPOPEG TOL KOTAAGYOVL GLGTIHUOLTOG,

6.3 AAT

H Bdon avt arotedel éva ONcovpd 6pmv Téxvng Kot ApYLTtekToviKNiG Ko elvon ToAD

HeYoAVTEPT OE HEYEDOG Omd QLLTHV TOL GLGTHIOTOC TOATIOTIKNG TeKuNnpiwong  AEIQ
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7oL PeAeT|ONKE TponyoLUévms. H peydAn opbuntikn dtopopd dev mopotnpeiton
OVAUECO OTOL GYNUOTO TV BACE®V, KOO®S OTmg €xel 10N avapepBel n Bdion tov
GULOGTHUOTOC TOMTIOTIKN G TeKuNpiwong  AEIQ dtoBétel ToAd TAOVGLO GO Y1oL TNV
TEPLYPOLON TOV KAGGEDV KO TV GLGYETIGE®Y TOV TEPLYPAPOLY TN doUn} Ko TNV
opybvoon g tAnpoopioc. H peydin opbuntikn dtopopd tev 800 Bécewv
Topovoldleton 610 TAN00G TV dedopévav Tmv Baoemv Kabdg eniong Ko 6To TAN00¢ Twv
GLOYETIoEMV TTOV GLVOEOLV KEBE OVTOTNTH TNG PEoNng Le GAAES.

H Béom tov AAT OTmg LT XPNGUYLOTOLELTOL YOl TIG LETPTIGEL EMLOOOTC TOV UNYOVIGULOV
Stayeiplong kpvENg UVIUNG 0td TO GVGTNLOL GNULOGLOAOYLKOD EVPETNPLOGUOV OmoTEAEL
“uetdippoon” oe Telos pog oxectoknig Paong dedouévmv, YeYovog mov amoTelel Ko Tnv

3L tepITN T TNG,

6.3.1 AnoteléolLoTO TELPOUETOV

To mepdpota ot Péon tov AAT yapoktnpilovrot and Tig {d1eg TaPAUETPOVS UE TO
nelpdiporto. Tov eKTEAESTNKOY Yo TN Bdion tov  AEIQ, evdd {dio elvort kKou tor pey€m mov
UETPOVVTOL.

Ta cevaplor TOV X PNOLULOTOLONKOY Y10 TNV TPOYULOTOTOINo™ TV HeTpricemy eivoit
TPOCOPUOCUEVH GTT GLVNOLGUEVN XPTIOT TOL GLGTIULOTOS GTO LOVGELDO LOVTEPVOG TEXVNG

Getty, Y10 TO OTO{0 KO KOTOLOKEVAGTNKE TO GUGTNLLOL.
Mnyoviopot kpvefic nviung - AmoteAéouoto,

Onwg €xel 1N avopepOel, ToL ATOTEAECUOTOL TWV LETPTICEMV GE 6, TL OLPOPE TOVG
UNYOVIGUOVG Stoelpiong KpLEMG LVHUNG dlockpivovTon o Leyétn Ko mtocooTd
EMTLYNUEVOV TPOGTEAGGEMY GTT UVTUT.

AvoAvtikdtepa, Tor amoteAéopuoto Yo T Béon tov AAT €xovv mg eENG :
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Class Nodes Queue
Covotuo Atotonewong Epotoenv

Trovyeio oounepLQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 90% 42 Kb 85% - 100% S =
Medium Queue 90% 42 Kb 85% - 100% S =
Big Queue 90% 42 Kb 85% - 100% S —

Agltio Etocoyoyfg Asdopévov

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 99% 37 Kb 90% - 100% =
Medium Queue 99% 37 Kb 90% - 100% =
Big Queue 99% 37Kb 90% - 100% Sy

oté TN docoANYio KVPMONG TV TEPLEYOUEVMOV TNG KPLONG LVIUNG, TO UEYEDHS TNG Oev
HeL®veTo TOA oe Gyéon e Ty T tev 42 Kb mov €yel otn didpkelo Tmv véAotmwy
0COAMYLAV TOV GLGTHUOTOS SOTHTTOONG EPMTHCE®Y. AVTO ONUAIVEL TL TOL TEPLEYOUEVDL
QVTOV TOV UNYOVIGUOV SEV GUUTEPTAOUPEVOVTOV CVEUESH G LTA TTOV EVIUEPWOM KOV UE
™ Boribela TV deATimv eloorywyNC dedOUEVOV.

Me dedopévo 1o yeyovog 6t m Péion tov AAT droBétel kpd oxfua, LEPOg Tov 0noiov
omodNKeveETON 6 ALTGV TO UNYXOVIGUS, Ko AouBavovtog vdym T oTadepHTNTOL TOV
UEYEBOLG TNG KPLENG LVHUNG KO TOL TOAD 1KOVOTOINTIKA TOGOGTA EMTLYI0LC, LTOPOVUE
Ko TEAL vo vtobécouvpe 6T tor 42 Kb - Tiun| tov pey€0oug 610 cUOTNUN SLOTUTOONG

EPMTNCEWV - OTOTEAEL TO GUVOAKS UEYEDOG TMV SOUDY OVOTOPEGTOONG Y10 TIG KAGGELS

ovtotitmy T¢ Bdong.
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Link Classes Queue

Covotuo Atotonewong Epotoenv

Trovyeio oounepLQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 97% 20 Kb 94% - 100% =
Medium Queue 97% 20 Kb 94% - 100% =
Big Queue 97% 20Kb 94% - 100% S —

Agltio Etocoyoyfg Asdopévov

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 100% 13 Kb ~ 100% /=
Medium Queue 100% 13Kb ~ 100% /=
Big Queue 100% 13 Kb ~ 100% /=

To péyebog TG KpLENG UVIHUNG KT TN docoANYio oKUPMONG TV TEPLEXOUEVAOV TNG
neplopileton oe 16 Kb.

o 6’ouTHV TNV TEPinTmon 1o VoVV 01 GLVOTKEG exelves - LKpO UEYEBOC GYLOITOC OTN
Béion, otabept) KOTOVEA®ON LVHUNG, VYNAG TOGOGTA ETLTLYIOG - TTOV 0dNYOVV GTO
ocvunépooua 6t M Tunf Tov 20 Kb arotedel 1o cuvolkd puéyebog tmv dopwv

OVOTOLP G TOOTG KO OLTOB|KELON G Y10l TIG KAGGELS GLVIEGU®Y Gt BAom.
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Link Tokens Queue

Covotuo Atotinewong Epotosnv

Zrovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 67% 102 Kb 65% - 710% /=
Medium Queue 70% 205 Kb ~ 70% /=
Big Queue 75% 400 Kb 70% - 80% /!

Agltio Etocoyoyfg Asdopévov

Trovyeio oouneprQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 100% 50 Kb ~ 100% /!
Medium Queue 100% 50 Kb ~ 100% /!
Big Queue 100% 50 Kb ~ 100% /!

To péyedog Tng KkpveN¢ uviung meplopiletan oe 20 Kb xortd tn docoAnyio akHpwong tmv
TEPLEXOUEV®V TTC.

Znv TepinT®on oLTOV TOV UNYOVIGUOV THPATNPELTOL, YioL TP®TN QOpd Yio T BEon Tov
AAT, peyédo mocootd TANPOTNTOC TN KPLENG LVIUNG. ALt o@eiAeTton 6To 1810 TO
nepleyduevo g Paomge, n onoio, ST voPépONnKe Ko 6T0 TEUTTO KEQAAOLO,
nepthopfével ToAAOVE GLVIECHOVE UETOED OITOULKMY OVTOTHTOV TG Béionc.
XopoKTNPLoTIKO TNG GLUTEPLPOPAS TOVL UNYXOVIGLOD 0LTOV OOTEAEL TO YEYOVHG OTL O1
OVOUPOPES TTOV TTPOLYLHTOTOLOVVTOL GTNV KPLET Lviiun elvort oArydplOueg. Attio tov
QOLVOUEVOV EIVOIL KO TTEAL O UMYX OVIOUOG OVAKATIONG OVTIOTHTWV OO TN UVHLT, COUPOVOL
Ue tov omoio i ovtédtnTa avallntéton Tpmtor 6To onueio T LviuUng 6mov cruTég
OVTLYPAPOVTOL TPOKELUEVOL VOL YPTNGLLOTOINO0VV KO GTT) GUVEXELD GTNV KPLON Lviun,
epooov d¢ Ppebel otV TN TPooTabeLrL. O UIKPOS OPLOUOS TPOCTEABGEWY GTNV KPLON

Uviun onpoivet, eropéveme, 6t  TAeloymeio Tov avalnticewy 6Tn Lvniun tetvyoiver.
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o Tpd™ opd 6T0 UNYaVIoUS avTd, EEGALOL, UTOPOVLE VO ATOSMGOVLE TNV OMOKALON
TV TOGOGTAWV emTLYI0C 0t TO 100%, Gl 6TV EAAELYT) TOTLKOTNTOG TMV OLVOLPOPDV,

OAAG GTOV TEPLOPLOUS X OPNTIKSTNTOG TNG KPLENG LVHUNG.

Tokens Queue

Lovotuo Atotinewong Epotosnv

Trovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 70% 95 Kb 0% - 100% /!
Medium Queue 70% 95 Kb 0% - 100% /!
Big Queue 70% 95 Kb 0% - 100% /!

Agdtio Etocoyoyfg Asdopévov

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 95% 35Kb 80% - 100% /!
Medium Queue 95% 35Kb 80% - 100% /!
Big Queue 95% 35Kb 80% - 100% /!

0Té TN S0GOAN Yl OKVPWONG TV TEPLEYOUEVMOV TNG KPLENG LVIUNG, TO UéYeBOg
neplopileton ota 8 Kb.

IMopd to yeyovog 6T m Béion tov AAT meptéyel opkeTd LeYGAO aptOUd aTOUK®Y
ovTotiTV - awvépyovton oe 840000 - Tor pey€om tng LVAUNG TopoUéVOUV €80 6ToBEPE G
TIEG X OUNAEC, YEYOVOS TTOV TPOPOVAS OPEIAETON GTO GEVEPLO TLTLKNG Y PTONS TOV
exteleiton.

Ye 6,11 0popd T TOGOOTE EMLTVYIOG, VTG KVUOIVOVTOL GE TOAD 1KOVOTOINTIKE E{TESOL

Yo To GVoTNUO deATiv eloaryync dedouévav, ototyeio 10 omolo av cuvdLaGTEL e T
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pikpn KotavdAwon Lviung odnyel 6to GLUUTEPOGULY KPOH OPLOLOV 0LVOLQOPHOV. TYETIKCE,

UE TO GVOTNUO SLOTOHTWONG EPOTHCEMV, TO EVPOC TIUWY TOV TOGOGTWV EMTLYI0C GE

GULVOVOIGUO [Le TO TUNUOL TNG KPLOTG LVIUNG TTOV TOPOUEVEL VEKUETGAAEVLTO, 00N YEL GTO

SLUTEPOOUD Tl TOL TOGOOTE TG TAENS TOL 0% TPoépyovTal omd amoTLy i € OALYGp1OLES

Covotuo Atotonewong Epotoenv

Ieipopo
Small Queue
Medium Queue

Big Queue

Agdtio Etocoyoyfg Asdopévov

Ieipopo
Small Queue
Medium Queue

Big Queue

Zrovyeio oounepLQopdc

- uloe 1 800 - avaEopEg oTNV KPLEN Lviun.

Object Extensions Queue

Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd pey€bouvg

70% 102 Kb 0% - 100% S —
75% 205 Kb 0% - 100% S —
90% 1.4 Mb 50% - 100% /

Trovyeio oouneptQopdc

Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

57% 102 Kb 0% - 100% S —
60% 205 Kb 0% - 80% S —
90% 2 Mb 70% - 100% /

0Té TN S0GOAN Yl OKVPMONG TV TEPLEYOUEVAOV TNG KPLEOTG LVIUNG, TO UEYEDHS TNG

neplopileton oe 10 Kb.

H cuumeplpopd avtoh ToL PNy ovicroH Kot TNV EKTEAECT TV TELPOUAT®V emPefondver

™V TPOPAEYN LEYGAWY ONMOLTHCE®Y GE UVIUN, eE0nTiOg TV TOALEPLOU®Y doudV

eméKTOooNG MOV elvorl ovopevouevo vo dtoBétel kGBe ovtdtnto Tng féong eEontiog Tov

peydlov apBuoH cuvdéoumy mov 1 Pdon dtabéter - Eemepvéy Ta 2 exatoppvple. T6Go M
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UEYOAN KOTOVEAMOT UVIUNG - 100% TANPOTNTO OTLC TEPIMTACEL UIKPTG KO LEGHIOG
XOPNTIKOTNTOG Ko L€ pl 2 Mb otnyv epintmon tng LEYGANG X OPNTIKOTNTAGS - 0G0 KOl TOL
YOUNAG TOGOGTE emTL)iog oQelAovTon oKpIPMg 6TO YEYOVHS TNG CvEYKNG TOAAWY SOUV

EMEKTOIONG TOV AMOLTOVVTOL Y10 VOL KOADWYOLV TO TATI00G TV GUVIEGUMV.

Hash Cache

Covotuo Atotinewong Epotosnv

Zrovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 90% 1.06 Mb 80% - 100% S =
Medium Cache 90% 1.4 Mb 80% - 100% /
Big Cache 90% 1.4 Mb 80% - 100% /S

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

Small Cache 95% 1.06 Mb 85% - 100% S =
Medium Cache 95% 1.3 Mb 90% - 100% /
Big Cache 95% 1.3 Mb 90% - 100% /S

oTé TN docoANYio LKVPMONG TV TEPLEXOUEVAV TNG KPLOTG LVHUNG, TO LEYEDOG €M

néptel 670 0.

H kotovdAmon uviung omé vty to unyoviopud eivon peyddn e€otiog tov id1ov tov

pey€foug g éong dedopévav.

1 0VT0, Yot 0 VTOKATAAOYOG AOYIKDV OVOUETOV

mePLEEL L eyypoen Yo kKabepld omd Tig ovtotnteg g féiong. Eivou, Aowrdy,

OLVOUEVOUEVO VOL TOPOVCLECEL TOGO LEYEAO UéyeBOC.

Topd TNV TIUn ToL HEYEBOLE, WOTOGO, TOL TOGOGTE ENMLTVYI0G Elvor TOAD 1KOVOTTOINTIK

Kupiog eEontiog g opydvmong g TAnpoeopicc Tov LIOKATHAAGYOL, 1| OOl
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OTOJELKVVETOL TOAD ATOSOTIKY| Y10l T, GLUYKEKPUUEVD BrLorTar TOV Gevapiov xp1ong Tmv

800 GLGTNUAT®Y TOV XPTNGULOTOLONKOV GTOL TELPAUOLTOL.

Symbol Table Cache

Cootuo Atotonewong Epotosnv

Zrovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 80% 450 Kb 35% - 100% =
Medium Cache 90% 7.1 Mb 40% - 100% S
Big Cache 100% 15 Mb ~ 100% /!

Agdtio Etcoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 85% 450 Kb 80% - 100% S =
Medium Cache 97% 1 Mb 95% - 100% /
Big Cache 97% 1 Mb 95% - 100% /!

H tiun Tov peyéboug g Kpueng Lviung katd ™ docoinyio ok Hpmong Tmv TePLEYOUEV®V
¢ meplopiletan ko 6’ vtV TNV mepintmon o1o 0.

Meyddo evilogépov mopouotdlel otny mepintmon ovT 1 LEYGAN dtopopd Ley€Bovg Tov
TOPOTNPEITOL Y10 TO UNYAVICUO OLVEUEGH GTO dV0 GUOTILOTO TOV LeAeTONKay. TTo
GLYKEKPLUEVQL, TO HUEYEDOC TAVEL TOL 15 Mb 6T0 GUGTNUO SLHTOTTMONG EPWTNCEMV EVE deV
Eemepvd to 1 Mb yio 10 oot SeATimv evnuépmong. Attiot Tov @otvouévov,
AoUBEVOVTOG LTOYN KOl T GUUTEPLPOPE. TV TOGOGTMV ENLTVY 0V TPOCTEANCTC GTNV
KPpLEY Lviun tor omoior cvEGvovTon Yo To GVOTNUN S1OTOTMONG EpMTHOEMY 6CO
ovEaveton 1 xmpNTIKOTNTA, €ivor ot {deg o1 epmTHoELS TOL TiBevTon e Bdom To oevéplo

APMNONG TOL GLOTHUATOG TOL Y PN CUYLOTOLEITOLL.
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O VTOKATAAOYOC OV YVOPLOTIKMY CVOTHUOTOC, EEGALOV, amoTelel onueio TOAY GUYVIG
npoonéloonc. ESd mparytomoleiton 1 ovIioToi)1on ovoryvmploTiKdV GUGTHUATOS - TO.
omolo kKatoAoBoivel 0 LTOAOYLOTNAG - 68 AOYLKA OVOULOTOL - TOL oTolo KorTaAoBovel o
xpNotne. H Aettovpyion ovtn emtedeiton mévtor ord 10 GUGTNUO TPOKEUEVOL VOL
TOPOVOLOGTOVYV GTO XPNOTN OTOLAONTOTE OMOTEAESUATO.  OODS, AOITGV, Ol TOGOTNTES
TANPOPOPLOG TOV EMGTPEPOVTHL GTO XPHOTN KOTA TN X P1ION TOV GLGTHUATOG SLATHTWONG
epTNoEMV elvon onuovTikég, elvon avopevouevo Tor LeyEOm outov TOL UNYOLVIGUOV VO
elvon peydo.

Me dedopévo, woTdG0, Tt 1 LIEPPOALKT] KATOVAAMGT LVHUNG UTOpel VO omoTEAEGEL
60PBapd TPSPANUA TNV OTES0CT) TOL GLOTHUATOG KO KBNS TO LEGO TOGO0GTS emTUYIOG
YO TNV TPOCTEAOCT] TNG KPLPNE LVIUNG O UELWVETOL KETM Ot0 TO 75% oukOUN Ko Yo T
HKPATEPT X OPNTIKOTNTA TNS, TPOKVTTEL OTL M SLOTHPNOT TNG MKPSTEPTG X OPNTIKOTNTOG
oL TNV KpLen wviun oe dnuiovpyel tpoPANUO 6T0 GUGTNUOL.

Overflow Cache

Covotuo Atotinewong Epotoenv

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Cache 90% 60 Kb 50% - 100% —

Medium Cache 90% 60 Kb 50% - 100% —

Big Cache 90% 60 Kb 50% - 100% —
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc
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Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 90% 60 Kb 50% - 100% —
Medium Cache 90% 60 Kb 50% - 100% —
Big Cache 90% 60 Kb 50% - 100% —

To péyebog TG KPLPNE UVIHUNG KOTE TN SOCOANYIo olKUPMONG TV TEPLEYOUEV®V TNG,
ueldvetol ota 5 Kb.

H 6to0epdtnta Tou HeyéBoug TG KPLONG LVIUNG KOTE TNV EKTEAECT TWV SOGOANYLAY,
TGG0 TOL GLGTHUOTOS SLOTVTWONG EPOTHCEMY OGO KOl TOL GLGTAHUOTOS dEATIOV
etooywyng dedopévemv dnuiovpyet tnv pdPieym neplopiouévou optBov TPOCTEAGGEDY
e kpveng uvnunc. H npdPreym emPeformdveton omd TI¢ LETPTGELS TWV TOGOGTWV
EMTLY WV TPOGTEAGCGEMV TNG KPLONG LVIUNG, 6oL poiveTon OTL Ol TPOGTEAGCELS Elvoil
onopadikéc. ITapovotdlouvv, woTdG0o, TOAD IKAVOTOINTIKE TOGOGTE eMTVYI0G - 6TOOEPSL

peyodbtepo omd 85% e eEaipeon Tig doGoAnyieg exkivnong twv §0o0 CLOTNUAT®Y.

Named Sysid Cache

Covotuo Atotonewong Epotoenv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

Small Cache 100% 250 Kb ~ 100% /!

Medium Cache 100% 250 Kb ~ 100% /

Big Cache 100% 250 Kb ~ 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 95% 120 Kb 40% - 100% /
Medium Cache 95% 120 Kb 40% - 100% /S
Big Cache 95% 120 Kb 40% - 100% /

0Té TN S0GOAN Yl OKVPWONG TV TEPLEYOUEVMOV TNG KPLENG LVIUNG, TO UéYeBOg
neplopileton oe 40 Kb.

H enidoon tov unyovicpot eivol Ko 6°ovTfiv Ty mepintmon moAl tkovoronTikt. To
uéyebog mopoével oe YoUNAG eninedo Ko ToL ToGOGTE emTLYi0G vl TOAD LYMAL,
veYovo¢ 1o omoio Ko TaAL dev umopel va amodwdel mopd LOVO GTNV TOTKOTNTO TV
TPOCTEAGCEMV GE GYECM UE TNV 0PYEVEOOT TNG TANPOPOPIOG GTOV KOTAAOYO GLOTHLATOG

Y00 OVTOTNTEG [Le SOCUEVO AOYLKO GVOLLAL.

Unnamed Sysid Cache

Covotuo Atotinewong Epotoenv

Trovyeio oouneprQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Cache 95% 450 Kb 90% - 100% /

Medium Cache 95% 450 Kb 90% - 100% /

Big Cache 95% 450 Kb 90% - 100% /
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumneprpopd peyebouvg

Small Cache 100% 50 Kb ~ 100% /!
Medium Cache 100% 50 Kb ~ 100% /
Big Cache 100% 50 Kb ~ 100% /!

H docoAnyio okOpmONG TV TEPLEXOUEVAV TNG KPLPNE UVIUNG TPOKOAEl pelmom Tov
peyédovug g ota 30 Kb.

H cuumneptoopd tov unyovicov eivorn evieAmg avEAoy™N LE 0LUTH TOL TPOTYOVUEVOV,

00N YMOVTOC KO TEAL GTO GUUTEPOLCLLOL Y10l KOAT) OpYEvmOT TNG TANPOPOpioG TOV
OTOOMKEVETOL GTNV KPLOT] UVTUT - TOV EYYPOPOV TOV KOTOAGYOV GLGTIHUOTOC Y10
ovTOTNTEG X WPIg SOGUEVO AOYLKS GVOLLL. - GE GYEOM LE TIG EPWTNCELS TOL EKTEAOVVTOL OO

TO GEVAPLO TLTLKT|C YPNONG TWV GLGTNUATMV TOL Y PNCLULOTOIONKE.
MeTpfoELG Y10, GUVOLD TTPOCMPLVTG OO KEVONG OEGOUEVOV

Tow amoTEAEGUOTO CVTMV TOV LETPIICEMV Yol TN Béion Tov AAT, éxouvv wg e€Ng :

Xopoxtnprotikd peyéom

rootnuo Méyiom pviun  EAGyiomn uvhiun  Méyioto mAibog  EAdyioto mAri0og
ALOTOTOON G EPWTHGEMV 1.2 Mb 0Kb 6000 0
Aeltiov elooymync dedouévav 200 Kb 0 Kb 3000 0

On®¢ POLVETOL GTOV TOPOTTEV® TLVOKOL, OV OTOUEVOLV €01 GUVOAX GTO TEAOG TMV
doconyav. To otvoUeVOo €3 0PeileTal 6TO £100C TV EpOTHCE®Y OV TIBEVTON GTN
Béion, xabdg owtég elvon mov koBopilovv Ty ameAevOépwon 1 6L TN LVIUNG TOL
xpeEGoTNKOY Yo TNV dnUiovpyics GLVOAMV TPOCWPLVIG OmoBiKELOTC,

Euneoavileton ki €36, eEGALOV, N amdtoun oHENGT TOL TAOO0VG TV GLVOAWY TOV

OO TOVOVTOL Y10, TNV EKTEAECT EPMTHGEWV Ol OTTOTEC OLVOLKAAOVV LEYAAO TAT|00G
OVTOTHTMV - GTN GUYKEKPIUEVT TEPITTMON ALTOUKAV - o TN Péiom.

H xotavédioon pviung, téAog, amd 1o unyovicpud eivon otn Béon owty onuovtikdtepm.

[pénel kou TAA voL ToVioTel, ®oTdc0, 6Tt 0uTH eE0PTETOL OMOKAELOTIKA Kol LGVO amd Tig
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EPMTNGELG TOL KAOE Popd TiBevTan ot Péom.
MeTp1oeLg Y10 OVTOTNTEG K1 EMEKTOGELG OVIOTHTOV GTN LLVIULT

H xotovdAwon Lviung omd ovidtnteg Ko ENEKTAGELS OVTOTH TV TOV AVTLYPAOOVTOL TN
pviun omd To UNovVicUs Kpueng LVIUNG OV TLC TEPLEYEL TPOKELUEVOL VO

xPNOoTomBovyV, €xel o €N Yo Ta 00 GLGTHLATO TOV LEAETHOMK ALY :

Covotuo Atotonewong Epotoenv

OTOVOAOOT UVAUNG

Ieipopo Ovtétnteg Emextdoelg oviotitov
SC/SQ 34 Kb 990 Kb

MC/SQ 37 Kb 1 Mb

SC/MQ 34 Kb 990 Kb
MC/MQ 37 Kb 1 Mb

BC/MQ 37 Kb 1 Mb

MC/BQ 37 Kb 1 Mb

BC/BQ 37 Kb 1 Mb

Agdtio Etcoyoyfg Asdopévov

oTOVOAOOT LVAUNG
Ieipopo Ovtétnteg Emextdoelg oviotitov
SC/SQ 8 Kb 25Kb
MC/SQ 8 Kb 25Kb
SC/MQ 8 Kb 25Kb
MC/MQ 8 Kb 25Kb
BC/MQ 8 Kb 25Kb
MC/BQ 8 Kb 25Kb
BC/BQ 8 Kb 25Kb
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Ye avtifeon pe v tepintwon tov cvotiuotog  AEIQ, apyilel ed® kou mopovotdleton
e€diptnon g KoTovdAmong LVHUNG omd oVTOTNTEG KOl ENEKTAGELS OVIOTHTMY Ot TLG
YOPNTIKOTNTEG TOV UNYAUVICUWV dtoyeipiong Kkpueng LVAUNG Y10 TO GVGTNUO SLOTHTOONG
EPWOTNGEWV.

110 GUYKEKPLUEVEL, 1) KOUTAUVEA®MOT UVAUNG EEXPTATOL OIS TIG X OPNTIKOTNTEG TMV
UNYOVIGU®V KPLENG LVHUNG Le SO TIVaKoL KOTOKEPUOLTIGUOV, [LE OTOTEAEGUOL OTOV
QUTEG TOLLPVOLV TIG UIKPOTEPES TIUES TOVG VO TepLopileTon Ko 1 KoTavdA®oT Uviung omd
OVTOTNTEG K1 ENEKTACELS TOVG. AVTO cuuPoivel didtt N amoudkpLVGN OVTIOTHT®V Kl
EMEKTAGEWY OVTOTHTOV Ot TN UVHUN LeBOJEVETON 0TS TNV KPLET| LVIUN TOV KATAAGYOL
GLGTHUOTOC. OTOY G’ LTIV TPOYUOTOTOLELTOL OV TIKOTEOTAOT GEALOWV, OAEG O1 OVTOTNTEC
KOl Ol ENEKTAGELG OVTOTITMOV Y10 TIG OTOleg TEPLEYETON TANPOYOPia OTIC GEALDEG TOV
ovTiKoBioTavVToL mopaKp OHVOVTOL Ot T VU

Avté ovppoivel Lévo 6to GHOTNUN SLOTITMONG EPMTHCEMY, EEGAAOL, 1OTL ekel Tow Leyéom

TOV KPLPWV LVNU®V VO LEYOAVTEPOL KO GTEVOLV TIG Y WPNTIKOTNTEG TOV UNYOLVICULAOV.
LUVOALKNY COUTEPLEOPE. TOV GLVGTILOTOG

Tow GUVOALKE TOGOGTA EMLTLYIOG TOV TOLPOVGLALOVTOL KOTE TNV TPOCTEANCT] TMV KPLO®V
UVNUAOV omd 1o ZHeTNUo ENUocloAoytkov Evpetnplociod eivon Ko 6’outiv tnv
nePINTOOTN TOAD 1KOVOTOINTIKAL.

Etot, 6tov Ko tor §00 €10m kpuefg LvUNG mov mepAoBEvovton 6To Unyovicud
Staeiplong kpLENG LVIUNG TOL GLGTHIOTOS €0V LeGOiO X OPNTIKGTNTO, TO TOGOGTS
EMTLY WV TPOCTEAGCEMY TN UVTUN elvor Tévm amd 90% yio TG S0GoANYieg TOL
GULGTHUOTOG SLOTHTMONG EPWTCEMV EVA YO TIG SOCOANYIEG TOV GLOTHUATOG SEATIMV
etooywyng dedopévemv etvor akoun vynmidtepo kot oxeddv pévipa oto 100%.
MEeLhVoVTOog TN XOPNTIKOTNTO TOV KPLO®DV LVNUGY TOL €00V dOUT] KOUTAAGYOL
KOTOKEPUOLTIOUOD, TOPATNPEITOL LKPT] EMLOEIVEOOT) TMV TOGOGTHOV EXLTVYIOG, EVM
ovEGvovTog To 1810 uévo péyebog mopovatdileton pkpn Bedtioon. Tao idto pouvoueva,
®OTHGO0, OEV TOPOTNPOVVTOL LELMVOVTOG TO LEYEDM TWV KPLODV UVIUL®V TOV elval
OPYOVOUEVEC LLE TN LOPPT] LOVOIAGTATOL TLVOLKO-0VPEGC.

TIpoxVRTEL, EMOUEVMS, OTL M X OPNTIKOTNTA TOV KPLO®OV UVNUAV UE SOUT KATOAGYOL

KOTOKEPUOTIOUOU EXNPEGLEL TEPLGGOTEPO TO GLVOAMKO TOGOGTS EMTLYIOLS TOL
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GULOTI|LOTOG,
Ye 6,11 popdl TN GLUVOALKT| KATOVAA®MGT LVHUNG KOOEVHS 0td TaL V0 GUGTILOITOL TOV

peAetiiOnkay, to amoteAéopoto elvorn Tor e€NG :

e XVotnuo Eraeng Xpriong : Ztnv mepintmon auTi], N GUVOALKT] KOTHVEA®OT UWVHUNG
TOV GLOTHUOTOGC Kvuaiveton omd 20 Mb otnv mepintwon mov Kot ot dV0 LOPPES
0pYEVOONG TOV KOTOAGY®V TNG KPLONG UVIAUNG €0V TN UEYLeTN X OpNTIKOTNTA
TouG Ué€YPL 11 Mb 6torv n xopntikdtnto Kot Tev 000 eivol n pecaico ko 4 Mb édtov n

yopnTikdTNTa elvor pikpn.

Tn peyorlbtepn cvuPorn otor Leyétm ovutd TV €xouv Ol KPLEEG UVILEG OV elvon
OPYOVOUEVEG OE LOPPT KAUTAAGYOU KOTOKEPUATIONOU KoBMG 6Toy orvEiGOVUE TO
Léye0og 0ruTov TOL ELG0VG UVTIUNG OLPTIVOVTOG GTOBEPT TN X OPNTIKOTNTO TWV KPLODV
UVNULAV TTOL €01V TN LOPPT} LOVOSLEGTOTOV THIVOKO-0VPES, N KOTOVEAMOT UWVHUNG

QLEAVETOL TOAD TEPLEGGOTEPO O’ GTL LUE TNV AVTIGTPOPN OAAXYT) TV LEYEOWDV.

OAGKANPOG 0 KOTAAOYOS TV GUVOALK®DV KOTAUVUADNCGE®Y UVIUNG OTO SLOLQOPETIKG,

TELPEUOTO. TOV TPOYUOTOTOLONK Y ELPoVICETON TAUPOKETO :

Big Cache-Big Queue : 20Mb
Big Cache-Medium Queue : 19 Mb
Medium Cache-Big Queue : 124 Mb
Medium Cache-Medium Queue : 11 Mb
Small Cache-Medium Queue . 4.1Mb
Medium Cache-Small Queue : 10.8 Mb
Small Cache-Small Queue : 39Mb

o Aehtion elcoywyng dedopévav : XNy TEPINTOON TOV GULOTNUOTOS TV AgATIOV
Eltcoywync Aedopévav, tor Leyeom Kupoivovtol o younAdtepa enineda, OTévovToG
o0 4.9 Mb 6tory Ko Tor 300 €101 KPLODV UVNUGY €0V TN UEYLOTN X OPNTIKOTN T, TOL
3.1 Mb 6tav ko o 800 €10 €xovv pecois ywpntikdétnto Ko to 2.4 Mb dtov Kou tor
01 V0 SOUEG OPYEVIOONC TV KPLO®WY UVNU®V eplopileton 6e uiKpr| yopnTikoTnToL.
To 1610 @oavéuevo g HeYoAVTEPNG EMISPAONG TOV KPLODV UVNU®V OV elvou
OPYOVOUEVEC MG KOUTAAOYOL KOTOKEPUATIGUOV OTN GUVOALKT] KOTOVEAMOT UVTUNG

TOV GUOTIULOTOG TOPOLTNPELTAL KOl G’ OLVTT|V TNV TEPITTOOT).
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O KOTAAOYOG TV GUVOALK®OV KOTHVUADNCEMY UVAUNG GTO SLOPOPETIKE TELPGULOTOL

TOL TPAyUoToToliOnkay €xel g eENG :

Big Cache-Big Queue : 49 Mb
Big Cache-Medium Queue : 3.1 Mb
Medium Cache-Big Queue : 49 Mb
Medium Cache-Medium Queue : 3.1 Mb
Small Cache-Medium Queue : 3.1 Mb
Medium Cache-Small Queue : 3.0Mb

Small Cache-Small Queue : 24Mb
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6.3.2 Xvunepdonoto

Tow amoteléopator TV HeTPGeEV Yio TN Pon tov AAT, £x0Vv CUVORTIKG G €ENG :

Mey£6m unyovicudv kpoefg uviung

Xopntikomro Xopnrikotmro
PLON Lviun Small  Medium Big Small Medium Big
Class Nodes Queue 42 Kb 42 Kb 42 Kb 37 Kb 37 Kb 37 Kb
Link Classes Queue 20 Kb 20 Kb 20 Kb 13 Kb 13 Kb 13 Kb
Link Tokens Queue 102Kb | 205Kb | 400Kb || 50Kb 50Kb 50Kb
Token Nodes Queue 95 Kb 95 Kb 95 Kb 35 Kb 35 Kb 35 Kb
Object Extensions Queue || 102Kb | 205Kb | 1.4Mb | 102Kb | 205Kb | 2 Mb
Hash Cache 1.06 Mb | 14Mb | 1.4Mb | 1.06 Mb | 1.3Mb | 1.3 Mb
Symbol Table Cache 450Kb | 7.1Mb | 15Mb || 450Kb 1 Mb 1 Mb
Overflow Cache 60 Kb 60 Kb 60 Kb 60 Kb 60 Kb 60 Kb
Named Sysid Cache 250Kb | 250Kb | 250Kb || 120Kb | 120Kb | 120Kb
Unnamed Sysid Cache 450Kb | 450Kb | 450Kb || 50 Kb 50Kb | 50Kb

IMMocooté emTvyiog UNYOVIGUAY KpVENG LVANG

Xopnrikomro Xopntikotmro

PLON Lviun Small Medium Big Small Medium Big
Class Nodes Queue 90% 90% 90% 99% 9% 99%
Link Classes Queue 97% 97% 97% || 100% 100% 100%
Link Tokens Queue 67% 70% 75% || 100% 100% 100%
Token Nodes Queue 70% 70% 70% 95% 95% 95%
Object Extensions Queue || 70% 75% 90% 57% 60% 90%
Hash Cache 90% 90% 90% || 95% 95% 95%
Symbol Table Cache 80% 90% 100% || 85% 97% 97%
Overflow Cache 90% 90% 90% 90% 90% 90%
Named Sysid Cache 100% 100% | 100% | 95% 95% 95%
Unnamed Sysid Cache 95% 95% 95% || 100% 100% | 100%
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To Top oV omoTeAEGLATOL 001 YOV GTOL AKOAOVOO GUUTEPEGULOLTOL

o Apyiler xon epeavileton kGmolo dStopopomoinon oe oxéon e tn Ao ToL GLGTUOTOG
AEIQ, ®¢ TPpOg TN CUUTEPLPOPE. TOV UNYOVIGUAOV KPLENG uviunc. To peyéom twv
UNYOVICU®Y Ue doUT] LOVOSLEGTOTOV THVOKO - GTOVE OTMO1ovg ourodnkevoviot ot
SOUEG VAP EOTAONG YLOL TLG SLOPOPETLKEG OVTOTNTES TNG Péiong - Topovctdlovy 60
UEYOAVTEPESG SLAKVUAVGOELG GE O(£0T e TNV TpoMYoUuevT BAon, ot oroieg opeilovton

GTNV CVIGOKOTOVOUY| TWV TEPLEXOUEVAV TNG PEiong o8 GO KoL SESOUEVL.

e H Omopén moAvdpibuwv cvoyeticewv - ToAAEC omd TG omoieg dev €xovv S0GUEVO
AoyLKd Gvouo - HeTaED TV oTOHKAY oVTOTHTOV TNG BAOoNG €YEL GOV KTOTEAEGUOL VO,
TOPOVCLELOVY HEYAAD LeYEOM Ol UNYOVIGULOT KPLETG LVHUNG TOV OoBnKeVoLV TG
GLOYETIOELG UETOED OTOUIKAY OVIOTHT®V TNG PAONG, TIG EYYPOPES TOV KATAAGYOV
GULGTHUOTOC TOL OLPOPOVY OVTHTNTEG TNG PAomNg X wpic dOoUEVO AOYLKG GVOUDL, KOOMG
eniong Ko T1g SoUég EMEKTAONG TV OVTOTHTOV TNG Péiong, ot omoieg elvon otn Péon

10V AAT meplocitepe; o€ TAN00C,.

e H xpuer} pviun ywo Tov LIOKOTEAOYO OVOYVOPLOTIK®Y GUOTHUOTOG epgovilel,
Kot ovoroyio pe tn Péomn tov  AEIQ, peyoAddtepor HeYEON GULYKPLTIKA e TOLG
VIOAOLTOVG UNyoviopove. To péyebog etvor Tapa cvénuévo kotd pio TéEn peyéboug,
otoryeio to omoio oeiletal 6To péyebog g Pdong tov AAT, 6 Gxéon e LT TOV

AEIQ.

¢ To T0GOGTA emTLYI0G TOPOVGLALOVTOL GTOLXELMONG EMLOELVOUEVOL Y10 KETOLOVE Ot
TOVG UNYOVIGLOVGE, Y10 SLAPOPETIKOVE G KGBE TepinTmon AGYovs. AAAOTE evBHVETON
Y10 TO POLVOUEVO T TOTLKOTNTOL TWV OVOPOPWV KOTE TNV EKTEAECT] EPOTHCEMV - OTMG
ovpPaivet yio 10 uUnyoviopd 6tov omoio amofNKeVOVTOL Ol OTOULKES OVTOTNTEG TNG
Béong - ko dAAoTE Ady® TEPLOPIOUOH UVAUNG eE0nTIOG TG WKPHG X OPNTIKOTNTOG
TOV UNYOVIGUOD - OTTMG GTO UNYOVICUS Y10l TIG SOUEC EMEKTOONG TMV OVIOTHTOV TNG

Baong.
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QA 00 7

Axpoio COUTEPLEOPE. GVGTALLOTOG :

Béion ULAN

7.1 Eicoyoyi

H tedevtaio ond Ti¢ BEOEL TOL AMOTEAEGHY OVTIKEILEVO TMV TELPUUATOV Yio TNV e€€TaioN
NG GLUTEPLPOPES KO TOV EMIOCEMY TOV UNYOVIGUOV S elpLoNg KPLONS LVIUNG Yo TO
FHotnuo EnuactoAoytkov Evpetnplocpuot eivor n féon ULAN. Anotedel Kt ovti]
uetédppoon ot Telos avtiotolyng oxeotoknig féong dedopévav. Iepreyduevo g féong
ULAN oamoteAdel mAnpopopio oxeTIKE Ue "TPOCORA” - KAAMTEYVES Ko oYL LEVO - KOO®S
eniong ko TANpoPopiol GYETIKN UE KT MPHGELS” TOV OLPOPOVY QLT TOL TPOCWTO GE
Stdpopeg Tnyéc.

H droutepdtnro tng Bédong ULAN Ge oxéon e Tig 00 TponyoHUeVES Ko 0 AGYO¢S Yo TOV
01010 01 EMIGCELG TNG GTA TELPGLATO TOV TPOYLLOTOTOMON KOV ToLpovcLdlovton
Eexwprotd elvon 1o ToAD peyGAo Héyedig TG, o€ GLVILOGUO LLE TOV 1810iTEPO TPSTO
dOUNoN¢ ™G Zvykekpiuéva, To pnéyedog tng Piong, Ontmg outii vAoroudnke ot Telos,
Eemepvd tor 500 Mb Ko To mepleydpevéd g amotedeiton owd 602 ovidTnTEG Kot
cvoyetioelg mTov aropTiLouy TO GYNUO TNG KoL 3 EKOTOUUVPLOL OVTOTNTEG TTOV AMOTEALOVV
TO TUNUOL TOV JESOUEV®Y TNG. ATO TO GUVOAO TV SESOUEV®V, TEPLGGOTEPOL LTS 2
eKoToppvpLa eivon oHvoecuol ywpic doouévo Aoyiké dvouao.

To 600 mopamdve otoryeion KaB1oTovV avTh TN BAomn okpaio TapAdeELY L OPYAVOONG
yvdong yeyovog 1o omoio cuvéBale TNV omOEOOT YLl SEEQYWYT TPOGOHETMV LETPT|OEDV

KOl X OPLOTH Topovcioo.

109
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7.2 ATMoTeEAEGULOTO LETPT|CEDV

TTpoxeWévou VoL GLYKEVTPMOOOVV Ta GTOLYELD EMLBOOTC TOL ZVGTHUOTOS ENUOGLOAOYLKOD
Evpetnplacuot dtov ovtd xpnGLLOTOLEITON Y1or VEKAN O™ TANPOPOPToG OAAL Ko
evnuépmon tov mepleyouévmv g féong ULAN, extedéotnkoy Tor {810 TELPEUOTO TOL
TEPLYPAON KLY Ko Yo TLg 00 mponyovueves BAcelg dedopévav, kabmg eniong Ko o
TPOGHETN GELPE TELPOUATMV UE TOPOUETPOVS OLKOUT LKPOTEPES Y WP TIKOTNTES YO TLG
EMUEPOVG KPLPES LLVT|LLES.

H enidoomn TV unyovicudv Kpuenec LVAUNG LETPTONKE, GTNV TPWATN GEPE TELPOUETOV,
Y10 TPELG SLOUPOPETIKEG Y WPMNTIKOTNTES TOVG EVEM TO LEYEON TOL UETPNONK AV LE GKOTS VL
npocdlopicouvy vt TNV enidoon elval To LEYEDM TV KPLEOV UVNUAY, TO TOGOCTE,
EMTLY WV TPOCTEAGGEDY TOVC, TO, LEYEOM TNG LVIUNG TTOV KOTOVOAMDVETOL 0Tt TO
UNYOVIGUS dNULOVPYIOG OVTILYPEP®Y TMV OVTOTHTMV KOl TOV ENEKTACEMY TOVG
TPOKELUEVOL CLLTE VO Y PNGLLOTOINOOVV KAOMG ENiong Ko Tl LeYEOM Lviung mov
KOTOVOADVOVTOL 0t TO UMy ovicpd dnuiovpylog ko dtorxelptong GuVOAWY Yo TNV
ooBMKeLOT SeSOUEVAV KOl EVILBUECOV ATOTELEGUATMY Y10 TNV EKTEALECT] EPWTIIGEWV.
Me ) Borifeiar GA®V 0VTAOV TV OTMOTEAECUATOY, SNULOVPYTONKE Lo ELKOVOL GYETIKAL LU
TN GUVOMKT GUUTEPLPOPA TOV GLGTHUOTOS WG TPOG OVO TAUPOUETPOVG : TNV KOTAUVEHAW®OT
UVIUNG KO TOL TOGOOTE EXLTUY DV TPOGPAGEWY G’ LTIV, GTOolXElO TOV divel Evol LETPO TOL

XPOVOL AmOKPLONG TOV GLUOTIULOTOC,.

7.2.1 Amnoterécporto

H opydévoon g Topoucioong TV omoTEAECUATMV TV LETPIGEMV Yid TN Bdion ULAN
0KOAOVBEL TNV 0pyEvmo™n oL VIPEe Ko Yo TG TPMOTEG SO TOPOVGLAGELS TOV

OmOTEAECUATOV TV BEoe®V ToL GLoTHUOTOS  AEIQ ko Tov ncovpo AAT.
Mnyoviopot kpvefic nviung - AmoteAéouoto,

H dvcavaioyio otnv kotovoury tng tAnpogopiog yio m Béon ULAN 6Tovg S16popoug
TOTOVE dedopévav Tov meptiapPdvovton oe pio fEomn KabloTd ToAD eVOLOPEPOVCOL TN
UEAETT TNG GLUTEPLPOPES TNG. O pHeYdAeg ap1OuNTIKEG Stopopég otn PAom Yo Tovg
SLoLeOoPeTIKOVE TOHTOVE OVIOTHTMV dNLovpYel TNV avaykn SteEorymyng oG LeAETNG

TETO10C, TOL VO Uropel vor potpdet tn uviun mov dtortifeton 6to unyoviopd droyeipiong
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KPLONG LVIAUNG UE TOV amod0TIKOTEPO dLVATS TPOTO.

Class Nodes Queue

Covotuo Atotonewong Epotoenv

Zrovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 90% 28 Kb 70% - 100% =
Medium Queue 90% 28 Kb 70% - 100% =
Big Queue 90% 28 Kb 70% - 100% S —

Agltio Etocoyoyfg Asdopévov

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd pey€bouvg

Small Queue 97% 28 Kb 70% - 100% =
Medium Queue 97% 28 Kb 70% - 100% =
Big Queue 97% 28 Kb 70% - 100% S —

oTé TN S0GOAN Yl OKVHPWONG TV TEPLEYOUEVMV TNG KPLOTG LVHUNG, TO UEYEOOG TOV
unyowvicpnov mepropileton péAlg oto 25 Kb.

H otabepdtnta Tov peyéboug Tov Kpueng UviUNG, eEGAL0L, o8 GLVIVOGUO LE TO YEYOVOC
6T ToL TOC0GTEA EMLTLY0G elvor TOAD VYNMAS - ot TIéG TS TAENS TOoL 70% TtarpovotdlovTon
KOTé TNV opytkomoinom tmv Vo GLGTNUATOV - EVA elvor YV®oTd GTL To oxfuo g Béong
elvail ToAY meploplopévo, odnyoHv 6to cuumépocuo 6Tt To uéyebog Tmv 28 Kb

ePLAOUPEVEL TO GUVOAO TV KAGGEDY OVTOTTOV GTO GYTLa TS BAong.
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Link Classes Queue

Covotuo Atotonewong Epotoenv

Trovyeio oounepLQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 95% 90 Kb 89% - 100% =
Medium Queue 95% 90 Kb 89% - 100% =
Big Queue 95% 90 Kb 89% - 100% Sy

Agltio Etocoyoyfg Asdopévov

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 100% 90 Kb ~ 100% /=
Medium Queue 100% 90 Kb ~ 100% /=
Big Queue 100% 90 Kb ~ 100% /=

To péyebog TG KpLPNg Uviung etével tnv U twv 10 Kb ot docoinyio okvpmong twv
TEPLEXOUEV®V TTC.

oTé T GALDL, T) GUUTEPLOOPE TOL UNYOVIGUOV EIVOIL EVIEAMS LVEAOYN LE QLTI TOV
nponyovuevou. H otabepdtnto 6Tnv TUf Tov HEYEOOLE, TOL VYNAG TOGOGTA ENMLTLY MV
TPOCTEAGCEMV KOOGS ENIONG KO TO YEYOVAG OTL €3 00BN KEVOVTONL Ol SOUES
OVOTTOLPEGTOONG TMV KAAGE®Y Guo)eTice®V TG BAong, ot omoleg eniong meptAoupévovton
GTO GYNUO TNG, 03N YOVV Ko TEAL 6T0 cuumépocuo 0Tt oto 90 Kb meptiopfévovton to

G HVOAO TV dopdV amobrikevong cruTov ToV €180V TOL VIIAPYOLY GTN Phon.
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Link Tokens Queue

Covotuo Atotinewong Epotosnv

Zrovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 70% 102 Kb 65% - 100% S =, —
Medium Queue 85% 205 Kb 75% - 100% S
Big Queue 95% 2.1 Mb 90% - 100% /!

Agltio Etocoyoyfg Asdopévov

Trovyeio oouneprQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 95% 70 Kb 85% - 100% /!
Medium Queue 95% 70 Kb 85% - 100% /!
Big Queue 95% 70 Kb 85% - 100% /!

oTé TN S0GOAN Yo OKVPMONG TV TEPLEYOUEVAOV TNG KPLEOTG LVIUNG, TO LEYEDHS TNG
neplopileton oto 20 Kb.

Ye 6,11 opopd ToL LEYEDM TOL UNYXOVICHOD KT TN X p1iom TV 300 GLGTNUAT®Y TOL
peAeT O KOV, TOLPOLGLALETONL KO €6 TO POVOUEVO TO OTTOT0 EUPAVIGTNKE, GE TOAD
pkpétepn €ktaom, ot Pdon tov AAT. Avté dev eivon GALO omtd TV ardénom Tov peyéboug
o€ TOAD LYNAQ emimedo Yo TIG SOGOANYIEG TOV CLOTHUATOG SLATVTMOONG EPWTIGEMV - 30
@tével to 2.1 Mb yior T HeydAn xopnTikOTNTo TNG KPLONS LVIHUNG - EVE OTIG d0GoANWYieg
TOV GLOGTNUOTOG dEATIV ELCOY YNNG SESOUEVOV TOPOUEVEL GE YOUNAE eTiTEd DL - €6 LOALG
70 Kb. Avti 1 duvcavoroyion opeileTon omoKAEIGTIKA Ko LOVO GTO £180G TV EpMTI|CEMV
nov Bétouvv 6t Péion tor FVO GLGTAUATE KOTE TNV EKTEAECT TOV GEVUPIOV TUTLKNG
XPNHONG TOL GLOTHUTOC TOL X pNoLoToLONKE. To YeYOVHg TG HENONC TOL HeYEBoLG
otV T tev 2.1 Mb, eEdAlov, epeavileton eEontiog Tov peydhov TA00Vg GLUVIEGUWY

UeTOED atopkdV ovToTHTOV oL Stadéter | Béiom, ot onoiol Eemepvay To 2 EKOTOUUHPLOL.
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TMopd TG peyGAeg vy Keg € UV, W0TAGO, T TOGOGTE emTLYioG eLovilovTot ToAhH
LKOVOTTOIN TUKG OLKOUT) KO Yot TN LLKPOTEPT X OPNTIKOTNTO TOV UMY OVIGLOD, YEYOVOS TOV

omotelel amddelsn TomKdTNTOG OTIG voeopEg oTn Péon.

Tokens Queue

Lovotuo Atotinewong Epotosnv

Trovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 60% 102 Kb 0% - 100% S =, —
Medium Queue 65% 205 Kb 0% - 100% S =
Big Queue 67% 330 Kb 0% - 100% /!

Agdtio Etocoyoyfg Asdopévov

Trovyeio oounepLQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumneprpopd peyebouvg

Small Queue 90% 40 Kb 0% - 100% /!
Medium Queue 90% 40 Kb 0% - 100% /!
Big Queue 90% 40 Kb 0% - 100% /!

To péyedog TG KpLENG UVIHUNG KT TN docoANYio ouKUPMONG TV TEPLEXOUEVAOV TNG
neplopileton oto 20 Kb.

3T0 UNYOVIGUO aLTO, TOLPOVGLALETO GLUTEPLPOPE OLVEAOYT LLE QLUTH TOV TPOTYOVUEVOV,
o€ 6,TL opopdL ToL LEYEDM TNG KPLONG LVIUNG Y1at ToL 300 SLoLpOpeTIKE GLOTHHOTOL EVe,
MooV, 10 Héyebog dev Eemepvd Tar 40 Kb yiol TIg 0G0ANYieg TOL CLOTHUOTOG SEATICV
elooymyng dedopévmv, avédveton uéypt to 330 Kb otig 0G0Anyieg 1oL GLGTHIOITOG
Statvmmong epoticenv. H ontio Bpicketot Kot méAl amoKAEIGTIKE Ko LOVO 670 €180¢ TV

epmTicewv oL TiBevTon 6N Pdon and ToL SV0 GLGTHUOTOL.
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To youUNAd T0600TE eMLTLYIOG Y10 TO GVGTNUO SEATIMV ELGOYW YN OedOUEVWOV KON
eMioNg KoL Yo TN LEYAAN X OPNTIKOTNTO TNG KPLPTG LVIUNG Y10l TO CUGTNUY, SLOTUTOONG
EPMTNCEWV, TPOKVTTOVV OO EAAELYT TOTLKOTNTOG GTIG OVOLPOPES TOV
TPOYUOTOTOLOVVTOL KOTE T1 X p1ion T®v 300 GuoTNUETOV.  OTé TN Xprion Tov
GULGTHUOTOG SOTVHTWONG EPOTHCEMV LLE TN UIKPT) KO TN HeSaiar X 0pNTIKOTNTO TNG
KPLONG UVIUNG, TO XOUNAE TOGOGTE 0QEIAOVTOL GTO GUVIVOCUS TOV TOPOTTEV® AGYOL UE

TOV TEPLOPLOUS UEYEDOLG TOV EMPEALEL N X OPNTIKOTNTAL.

Object Extensions Queue

Covotuo Atotonewong Epotoenv

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 60% 102 Kb 0% - 90% S =, —
Medium Queue 60% 205 Kb 0% - 90% S, =
Big Queue 60% 1.7 Mb 0% - 90% /!

Agdtio Etcoyoyfg Asdopévov

Trovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Ty hit rate  Zvumeprpopd peyebouvg

Small Queue 83% 102 Kb 70% - 100% S =, —
Medium Queue 86% 205 Kb 70% - 100% S, =
Big Queue 95% 1.5 Mb 70% - 100% /!

oppio dtopopomoinon tov peyéfoug dev Tapovotdleton KoTé TIG S0GOANYieg akHPWONG
TV TEPLEXOUEVMV TNG KPLOT|G UVTUNG.
H YmopéEn peyddlov TA00v¢ GUVIECHMV CVEUESO OE OTOULKEG OVTOTNTEG 0N Pdiom odnyel

otV VmopEn eEicov LeyGAoL TAB0VG SOUMY ETEKTOONG YO TIG SOUEG CLVOLTOP GLOTOLOMG
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TV OVIOTHTOV TNG BAONG. AVTO €YeL GOV ATOTEAEGLOL O UNYOVIGUOG OLTOG VO OLTTOKTEL
TOAD Hey&Ao HEYEDOG - OTIG TEPITTMGELG TTOV TOV EMLTPENETON - PTEVOVTOG ToL 1.7 Mb YL TO
GUOTNUO SLOTHTOONG EPWTHCEMV Ko Tor 1.5 Mb Yol 10 Vot SLHAOYIK®Y SEATIMV
EVNUEPOONG,

To T0600Té emTLYiOG, EEGALOL, TOPOLGLALoVTOL VYNAG GTO SEVTEPO TG TOL TTOLPOLTTELV®
ovoTuoto eEontiog HeyoAHTEPNC TOTIKOTNTOG TWV HVOLQOP®Y Oltd TIG EPOTHOELS TOL
cevopiov TUTKNIG xPMNOoNS. XTO GHOTNUO SLOTOHTWONG EPWTICEMV TOL TOGOGTE,
TOPOVOLELOVTOL GYETIKA X UNAS, GTOLXElO TOV OPeiAeTon KOTG KUPLo AGYOo 6TV éAAeym
TOTKOTNTOG TV OLVOLPOPDV GE GXECT) LE TNV 0pYBEVMOOT) TNG TANPOoYopiag OTMG
OTOJELKVVETON OO TO YEYOVAG OTL TOL TOGOGTE 08 PEATIAVOVTOL OVTE GTNV TEPIMTWOOT TOV

N Y OPNTIKOTNTO TN KPLPNG LVHUNG elvon TéToto Tov dev eplopilet Tig avaykeg oe vium.

Hash Cache

Covotuo Atotinewong Epotosnv

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 77% 1.05 Mb 0% - 100% /S

Medium Cache 77% 1.05 Mb 0% - 100% /

Big Cache 77% 1.05 Mb 0% - 100% /




7.2. AmoteléopoTo LETPoEMY 117

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 85% 1.05 Mb 0% - 100% —
Medium Cache 95% 2.2 Mb 80% - 100% /
Big Cache 95% 2.2 Mb 80% - 100% /!

To péyebog TG KPLONE UVIHUNG KOLTE TN S0COANYIo olKOP®ONG TV TEPLEYOUEV®V TNG,

neplopileton oe 50 Kb.

Ot Tiég TG omoieg avépyeton To HEYeO0g TNG KPLENG LVIUNG Yo ToL 3O GLGTHUOTOL,

xopic va eivon vepPoAtkd vymAéc, eEacPaAilovy moAD koA GVUTEPLPOPE, 1| OOl

OodeLKVVETOL Ot ToL VYNAE T0G0GTA emTLy i, Ot TS TG TéENG Tov 0% oL

eppovilovtol oe oplopéveg amd 11 S0GOANYIEG TOV GLOTHUATOG SLAUTVTMONG EPWTICEDV

OVTLGTOLYOVV GE POt TOV GeVaPIOV YP1ONS GTO OTOLO TPOYUOTOTOLELTOL AAACLYT) TOL

TUNULOITOG TNG PAONG TTOV EUTITTEL GTO GUECO EVILOPEPOV YLOL TNV EKTEAECT) TMV EPMTHGEWV

OV OLKOAOVOOVV. AVTE €Yel GOV OUTOTEAEGILOL VOL UV VTGP OVLY GTNV KPLET LWVHUN

ceAdeg TANpogopiog oYeTIKEG e TO VEO TUNUa TNG BEong Kl emopévemg va epeovileton

Covotuo Atotinewong Epotoenv

Trovyeio oouneptQopdc

otryloio emdeivmon tng entdoonc.

Symbol Table Cache

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
Small Cache 85% 440 Kb 0% - 100% S =, =
Medium Cache 95% 7.1 Mb 80% - 100% S =, —

Big Cache 97% 35 Mb 90% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 95% 300 Kb ~ 100% /=
Medium Cache 98% 300 Kb ~ 100% /=
Big Cache 98% 300 Kb ~ 100% /=

To péyedog TG KpLEHG UVIHUNG KT TN docoANyio oKUPMONG TV TEPLEXOUEVAOV TNG
KPLONG uviung meplopiletan oe 50 Kb.

Me oA 1KOVOTOINTIKG TOGOGTE ENLTUY MV TPOGTEALGE®MV, O UNYVICUOS ep@avilel
GULUTEPLPOPE MG TPOG TO UEYEDOC TOV KOTHAUUPAVEL OVTIGTOLYT HE OLVTT TV KPLPWY
UVNUGV Y10l TIG SOUES EMEKTOONG TOV OVTOTHTMOV KO Y10 TLG CVOYETIOELG LETAED OLTOMLKMY
ovtotitwv otn Pdéon. Me dAAo Adyra, To péyebog @tévet tar 35 Mb - pe tn peydin
XOPNTIKOTNTO TNG KPLENG LVHUNG - Y10 TO GVGTNUO SLOTOHTWON G EPOTHCEMV, EVE OEV

Eemepvdier Ta 300 Kb, Yo To 60T SEATIWV E1GOYYTG SESOUEVOV.

Overflow Cache

Covotuo Atotinewong Epotoenv

Trovyeio oouneptoopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg

Small Cache 97% 260 Kb 90% - 100% =

Medium Cache 97% 520 Kb 90% - 100% S

Big Cache 97% 520 Kb 90% - 100% Sy
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 32% 260 Kb 0% - 40% =
Medium Cache 34% 700 Kb 0% - 40% =
Big Cache 34% 700 Kb 0% - 40% /=

0Té TN S0GOAN Yl OKVPMONG TV TEPLEYOUEVAOV TNG KPLEOTG LVIUNG, TO UEYEDHS TNG

neplopileton oe 20 Kb.

H enidoomn 1ov unyovicpot elvol ToAD 1KOVOTOIMTLKT Y10 TO GUGTNUO SloTHTWoNG

EPMTNCEWV KOOBMS, TOGO M KATOVAA®MOT UVIHUNG, 0G0 KOl TOL TOGOGTA emLTLY LG Elvoi

TOAD 1KOVOTOIMTLKA. AgV 1o VEL TO 1810, W0TAGO, KOl Y10 TO GVOTNUCL SEATIMV LGy wYNg

dedoUéVmV, GTO OTO10 1 OYETIKE YOUNAT] KOTOVEA®OT UVIUNG GLVOSEVETOL Otd TOAD

YOUNAG T0G00TE emLTL)i0G. TO POLVOUEVO OLLTO OPEIAETON HTOKAELGTIKE, KOl LGVO GTLG

TPOGTEAGGELS GTO PoNONTIKS KOTEAAOYO EYYPOPAV TOV TPOKAUAOVV Ol GUYKEKPIUEVES

Covotuo Atotonewong Epotoenv

EPMTNGELG IOV TiBevTon otn Pdion.

Trovyeio oouneptQopdc

Named Sysid Cache

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
Small Cache 98% 460 Kb 90% - 100% —
Medium Cache 99% 700 Kb 95% - 100% /
Big Cache 99% 700 Kb 95% - 100% /!
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 95% 300 Kb 40% - 100% /!
Medium Cache 95% 300 Kb 40% - 100% /
Big Cache 95% 300 Kb 40% - 100% /!

0Té TN S0GOAN Yl OKVPMONG TV TEPLEYOUEVAOV TNG KPLEOTG LVIUNG, TO UEYEDHS TNG

neplopileton oe 90 Kb.

H enidoon Tov unyoviopov, kotd ta dAlo, eEokolovdel vo epeovileton, 6Twe Ko oTo

TPONYOVUEVO TELPEUOTOL, TOAD LKOVOTOINTIKT], TOGO ¢ TPOS TNV KOTOVEAMOT LWVAUNG N

omola elvor TOAD Y oUN AN, 0G0 KOl WG TPOG TOL TOGOGTE EMLTLY LG TOV O UELWVOVTHL GE

Covotuo Atotinewong Epotosnv

T KpOTEPT TOL 95%.

Unnamed Sysid Cache

Trovyeio oouneptQopdc

Ieipopo Méoo hitrate Méyioto uéyebog Opro TV hit rate  Zvumeprpopd peyebouvg
Small Cache 98% 460 Kb 75% - 100% —
Medium Cache 99% 5 Mb 95% - 100% /
Big Cache 99% 5Mb 95% - 100% /!




7.2. AmoteléopoTo LETPoEMY 121

Agdtio Etocoyoyfg Asdopévov

Zrovyeio oouneptQopdic

Ieipopo Méoo hitrate Méyioto uéyebog Opro Tin@v hit rate  Zvumeprpopd pey€bouvg

Small Cache 47% 100 Kb 20% - 80% /S
Medium Cache 47% 100 Kb 20% - 80% /
Big Cache 47% 100 Kb 20% - 80% /S

1o 20 Kb mepropileton to péyebog g Kpueng Lviung Kortd tn S0GoANyic akhpwong Tmv
TEPLEXOUEV®V TTC.

T’ oVOAOYIO TPOG T GLUTEPLPOPE TOV UNYOVICUAV KPLPTC LVIUNG YO TOV
VTOKOTAAOYO OLVOLYVOPLOTIKMV GUGTHUATOS, TIG SOUE EMEKTOONG TV OVTOTITOV TNG
Béong Kou T GLOYETIOELG LETOED OTOULKAY OVTOTHTOV 0T PAon, Topovotdleton Kt €6
ONUOVTLKY dtoipopornoinom Leto&H ToL GLGTHLATOG SLATVHTOONG EPOTHCEMY KOl QLLTOD
TV deAtiov elcory@wyNg dESOUEVMV.

ETGl, 610 TpdTo 0md TOL TOPATAV® GLUGTHUOTOL, TOL TOGOGTE EMLTVYI0G Elvor TOAD
LKOWVOTOIMTIKA VA TO LEYEDOG PTAVEL TOL 5 Mb. 10 chotnuo deAtimv etcoywyng
dedoUEVMV, oo TNV GAAN LEPLE, N X OUNAT] KOTOVEA®MON LVIUNG GuvodeveTon amd
YOUNAG TOGOGTE emLTLYI0G, TOL OTOloL OQEIAOVTOL BTNV EAAELYT) TOTLKOTNTOG TWV

OVOLPOP®V GTN LVTIUN.

MeTpfoELG Y10, GUVOL D TTPOCMPLVTG OO KEVONC OEGOUEV OV
To AmOTEAEGLATO TV LETPTICEMV Y10 TO UNYOVIGUS dloryelplong GLVOAWY TPOGMPIVTG

oo Kevong €xovv mg eENG :

Xopoxtnprotikd peyéom

rootnuo Méyiom pviun  EAGylomn uvhiun  Méyioto mAibog  EAdyioto mAri0og
ALOTOTOON G EPWTHGEMV 1 Mb 10Kb 5000 100
Aeltiov etooymyng dedouévav 1 Mb 10 Kb 7000 1500

H ouumeptoopd Tov unyovicopov eEokoAovbel vo topovotdlet To ido Y op oK TPLoTIKE LE
TIg TpOYoVUEVEG Boelg Tov peAetiOnkoy. H Kortovdimon uviung eivon e8¢ ocvEnpévn ko

yio ToL 500 GLOTHOTO EE0UTIOG TOVL GTL OL EPMTNOELG TOV TP TiBevTon 6Tn Pdon €xovv
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TOAVTIANOEGTEPOL OTOTEAEGULOLTAL, TOL OTTOTOL TTPLV ELPOVIGTOVV GTO XPHOTN orodnkevovTon
G€ GUVOAQL.

To 1810 1oy Vel KO Yo TO TAO0G TV GLVOAWY TOL PN GLLOTOLOVVTOL.
MeTp1oeLg Y10 OVTOTITEG KOl EMEKTOGELG OVIOTHTOV GTN LLVIULT

H xotavédAoon pviung omd ovidtnteg Ko ENEKTAGELS OVTOTITOV Yo T Béion tov ULAN

KOL YUOWTH TN CEPE TEWPOUETOV SLOUOPQOVETHL O EENG :

Covotuo Atotonewong Epotoenv

oTOVOAOOT UVAUNG
Ieipopo Ovtotnteg Emextdoelg oviottov
SC/SQ 72 Kb 1.2 Mb
MC/SQ 390 Kb 1.3 Mb
SC/MQ 72 Kb 1.2 Mb
MC/MQ 390 Kb 1.3 Mb
BC/MQ 865 Kb 1.4 Mb
MC/BQ 390 Kb 1.3 Mb
BC/BQ 865 Kb 1.4 Mb

Agdtio Etocoyoyfg Asdopévov

oTOVOAOOT LVAUNG
Ieipopo Ovtétnteg Emextdoelg oviotitov
SC/SQ 13Kb 1.1 Mb
MC/SQ 13Kb 1.1 Mb
SC/MQ 13Kb 1.1 Mb
MC/MQ 13 Kb 1.1 Mb
BC/MQ 13 Kb 1.1 Mb
MC/BQ 13 Kb 1.1 Mb
BC/BQ 13 Kb 1.1 Mb
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[Mopovctdleton K1 €3¢ TO POUVOUEVO TNG EEGPTNONG TOV LEYEODY LVIUNG TOL
KOTOVOADVOVTOL OT0 OVTOTNTEG KOl EMEKTAGELS OVTOTHTMV TS TLC X OPMTIKOTNTEG TOV
UNYOVIGU®V KPLENG LVHUNG M doun) KOTAAGYOL Kortokepuortiopov. O Adyog elvon o 1d1og
Ue oruTéV TOL OVOAVONKE GTNV TtepinTmon g féong tov AAT, dtov TopoTnPHONKE TO
QOLVOUEVO Y10l TPAYTT GOPAL.

[Mopotnpeitor, eEGALOD, £6d TO POULVOUEVO TOAD HEYEA®MY UEYEDDY Y10 TNV KOTOVAHA®ON
UVIAUNG 0td EMEKTAOELG OVTOTHTMY, YEYOVHG TO 01010 0QeiAeTal TGO 0TV VIoPEN TOAD
peydAov op1Bpov doudv enéktaconc otn faon Adym Tov TA 00V TV GLGYETICEDY LETAED
OTOULK®V OVTOTHTMV OV TEPLEXEL, KOOMG EMIONC KOl GTO GEVEPLO TLTLKNG XP1ioNG, TO

omoio mpoxaAel ovaKAnom peydAov TA0ovg GuvdEoumy g Péong.
LUVOALKNY GOUTEPLEOPE. TOV GVGTILOTOG

Topd To yeyoveg GTL 1 GUVOALKT KOTOVAAMGT LVHUNG, TOGO Y10 TO GUOTNUA SLOTVTOONG
EPMTNGEWV, GO KO Y10 TO GVGTNUO SLOAOYIKTG EVvNUépwong NG Péiong Léow deATimv
elooymyng dedopuévmy etvor oA ovEnuévn GTo o1 xOPNTIKGTNTEG TOV UNYOVICUHOV
KPLONG UVIUNG TO EMLTPETOVV, TOL TOGOGTE EXLTVY MV TPOGTEALGEWDY GTT UVIUN
Kopoivovton 6e YynAd enimedo, okOUN KL OTOV 01 Y OPNTIKOTNTEG EXOVV TN XOUNAGTEPN
TIUY| TOVG,.

ETGL, T0L TOGOGTA EMTLY WV TPOCTEANGE®Y GTN UVIUN O€ LELOVOVTOL GE TIUY LIKPOTEPT
ontd 80%, axOun KoL Yo tor IKPOTEPOL LEYEDM X OPNTIKOTNTOS TOV KPLO®OV UVNUAV, TIUH
GtV omoio PTAVEL TO T0GOGTO dTory aAAGLEL TO TUHOL TG PAONG TO GYETIKS UE TIG
epwtioelg Tov tifevtor. H Ty avEdveton otig opéong endueveg 0GoAnyiec, Tévoviog
Kot 70 100%, oV HELWVETOL KO TTEAL GTNV TPATN S0GOAN W0 TPOTOTOINONE TOV TULOTOG
¢ PAONG TOL EVILOLPEPEL G TTPOGC TNV EKTEALECT] TV EPWTI|CEMV.

E&aipeon oty Topomived GUUTEPLPOPE OTOTEAOVV OALYAPLOUEG BOGOANYiES OTIC OTOlEG
TO TOGOGTO UELOVETOL OkOUN Kol KETM otd 30%. Ot S0GoANYieg QLTS VTLOTOLYOVV GE
ePMTNOELG 01N PAOT AUECHOG UETE TNV OLKVPMOT TMV TEPLEYOUEV®V TNG KPVONG UVIUNG,
eCatiog evnuépmwong g Péiong otnv Tponyovuevn docoinyic, KoOdG eniong Ko G
docoinyieg evnuépmwong g faong kortd TIG 0moleg TPOYLLOTOTOLEITON OTLOIGLOAOYIKOG
KOl GUVTOKTIKOG EAEYY0G TNG ELGAYOUEVINC TANPOPOPLOGC.

¥e 6,1t aQopdl, EEGAAOV, TN GUVOALKT KOTOWVAA®OT LVAUNG KOTé TN X p1iom Tmv d00
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cvoTUdTOV, ot elvor n e&ig :

e XVoTnUo SOTOTOONG epWTNoEMV : Onwg GAVNKE KOl KOTE TNV CVOALTIKN

TOPOVGIOCT) TOV UEYEDMV TOV KPLO®V LVIU®V Y10 TIG SLQOPETIKES X MPNTIKOTNTES
YO TIG OTO1EG EEETAOTNK ALY, TOL LEYEON UVIUNG TTOV KOTOVUADVOVTOL OIS TO GVOTNLOL
UTOPOVV VO TEGOVV GE TOAD LYN A emimedo. ETGL, 1| GUVOALKT KOTOVEAMOT UVHUNG

unopet vow ptéioet kKo tor 50 Mb, eved 1 e1kévo Tov Tapovcetdleton elvot ovolvTIKE M

oKOAovo :
Big Cache - Big Queue : 49.6 Mb
Big Cache - Medium Queue : 46.1 Mb
Medium Cache - Big Queue : 21.25Mb
Medium Cache - Medium Queue : 17.7Mb
Small Cache - Medium Queue : 5.7 Mb
Medium Cache - Small Queue : 17.4Mb
Small Cache - Small Queue : 5.4 Mb

Onwg Qoiveton omd T TOPOTEVE® OTOTEAECUATO, T) XOPNTIKOTNTO TOV KPLO®V
UVNUoV pe doury KOTAAGYOL KOTOKEPUOTIOUOV €lvon oavt mov moilel 10
ONUOVTIKSTEPO POAO GTN GLUVOALKT] KOTOVEAMOT LWVHUNG TOL GUOTHUOTOS. 1 KVTO,
Yot o1 KpLEEG LVILES TTOL €X0VV QLUTH T SOUT} OTOBNKEVOLV EYYPOPES YLOL KOOEULEL
omtd TG OVTOTNTEG TOL Y PTCLULOTOLOVVTOL UE GKOTO TNV OTAVINON EPMTHCEMV, GTTMG
emiong xou yuo TG ovoyetioelg Petad oviotitwyv. To yeyovdg owtd, €el cov
OTOTEAEGULOL TOAD TEPLOCOTEPES EYYPOULPES VOL ATOOMKEVOVTOL GTLG UVIUEG QVTEG OE
oyéom Ue TIg VTOAOLTES, O1 OTOleg €0V SOUT| LOVOSLEGTATOV TIVOKO-OVPEG KoL Ol

omolec amodNKeEVOLV £YYPOUPES VIO SLOPOPETIKEG OVTOTNTEG 1] GLGYETIGELC,

Yvotnuoe deAtiov elcaywyng dedouévmy @ H GuVOoAKY] KOTOVAA®ON UVAUNG GTNV
nepintoon ovtn elvon copmg puetmpévn. Etot, to peyétmn xopaivovtol Tapo ovEepeso
oe 4.5 kou 7.5 Mb. Attia Yo 10 @ouvOopevo ovtd amoterel M KpOHTEPN TOGHTNTOL
TANPOPOPLOG TOL OLVOLGVPETOL Kt T1) BAOT TPOKEUEVOL VO TPOLYUOTOTOIN Ol KATotoL
evnuUépmon, koBmg eniong Ko evoeySuevn Leyodhtepn TOTKOTNTO TOL TOPOVOLELEL

N TANPOPOPIO TOL OLVOLGVPETOLL.

AvoALTIKSTEPQL, TO ATOTEAEGUOTO £80) 0LV WG EENG :
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Big Cache - Big Queue : 74Mb
Big Cache - Medium Queue : 6.1 Mb
Medium Cache - Big Queue . 74Mb
Medium Cache - Medium Queue : 6.1 Mb
Small Cache - Medium Queue : 45Mb
Medium Cache - Small Queue : 6.04 Mb
Small Cache - Small Queue : 44Mb

H xopnTikdmto Tov Kpue®v UVNUOV Ue JoUr| KOTOAGYOL KOTOKEPUOTIGUOV
emnpedlel, OTmMg PAIVETOL TOPATAV®, KO TTEAL TN GUVOAKT KOTOVAA®GCT) LVIUNG TOV
GLGTHUOTOG SLOAOYIKADV deATImV evnuépmong, Oyt duwe otov 1810 Babud mov ovtd

ovpPoivel 6To GVETNUO SLOTHTOON S EPOTCEWV.
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7.2.2 Xvunepdopoto

H GuvoALKY] GUUTEPLPOPE TMV GLGTNUATMY TOL LeAeTiONKay Yo TN féon Tov ULAN €yet

oG e8NG -
Meyé6n unyoviouév kpoeiig Lviung
Xopnrikomro Xopntikotmro
PLON Lviun Small  Medium Big Small  Medium Big
Class Nodes Queue 28 Kb 28 Kb 28 Kb 28 Kb 28 Kb 28 Kb
Link Classes Queue 90 Kb 90 Kb 90 Kb 90 Kb 90 Kb 90 Kb
Link Tokens Queue 102Kb | 205Kb | 2.1 Mb 70 Kb 70 Kb 70 Kb
Token Nodes Queue 102Kb | 205Kb | 330Kb 40 Kb 40 Kb 40 Kb
Object Extensions Queue || 102Kb | 205Kb | 1.7Mb || 102Kb | 205Kb | 1.5Mb
Hash Cache 1.05Mb | 1.05Mb | 1.05Mb || 1.05Mb | 22Mb | 2.2 Mb
Symbol Table Cache 440Kb | 7.1Mb | 35Mb || 300Kb | 300Kb | 300 Kb
Overflow Cache 260Kb | 520Kb | 520Kb || 260Kb | 700Kb | 700 Kb
Named Sysid Cache 460Kb | 700Kb | 700Kb || 300Kb | 300Kb | 300 Kb
Unnamed Sysid Cache 460 Kb 5 Mb 5 Mb 100Kb | 100Kb | 100 Kb

IMMocooté emTvyiog UNYOVIGUAY KpVENRG LVAING

Xopnrikomro Xopntikommro
PLON Lviun Small Medium Big Small Medium  Big
Class Nodes Queue 90% 90% 90% || 97% 97% 97%
Link Classes Queue 95% 95% 95% || 100% 100% 100%
Link Tokens Queue 70% 85% 95% || 95% 95% 95%
Token Nodes Queue 60% 65% 67% || 90% 90% 90%
Object Extensions Queue || 60% 60% 60% || 83% 86% 95%
Hash Cache 77% 77% 77% || 85% 95% 95%
Symbol Table Cache 85% 95% 97% || 95% 98% 98%
Overflow Cache 97% 97% 97% || 32% 34% 34%
Named Sysid Cache 98% 99% 99% || 95% 95% 95%
Unnamed Sysid Cache 98% 99% 99% || 47% 47% 47%




7.3. AieEoryoyn TpocheTmv LeTpricemy enidoong 127

To Topoméve omoTeAESLATOL 001 YOVV GTOL AlKOAOVOO GUUTEPEGUOLTOL

e O unyoviopol kpveng UvAUNG ot omoiot mapovsialoy LENUEVES CVEYKEG GE LVIUN
oto TEWPGUOTO Yo TG 00 GAdeg BAoelg Tov peleTi iKY, TaPoLSLELovy £3® TOAD
peYGAo LEYEDT. ZUYKEKPIUEVOL, O UNYXOVIGHOT KPLETG LVIUNG Y10 TOV VTOKOTEAOYO
OVOLYVOPLOTIKDV GLUGTHUOTOGC, TIG SOUES VUTAPAOTUOTC TWV CLCYETIGEWY OLVEUEGOL
G€ ATOULKEG OVTOTNTEG TNG PAONG KO TIG SOUEC EMEKTOIONG TV OVTOTITAOV TNG BEong

KotoAapévouy cuvolkd 40 tepimov Mb.

H €N neyéboug eivon Kt €3¢ LEYOAVTEPT 0T CLVTY TV OTOTEAECUATOV Yol TIG 60O

TpoNyoVUEVESG BEoeELS, YEYOVHS ToL ogeideton 6To Uéyebog Tng Béiong tov ULAN.

e To mocootd emtuvyiog eivon ko moAt, pe Alye eEonpécelc, TOAD 1KOVOTOUNTLKAL.
Ov eCoupéoelg evtomilovton otovg {160VC UNYOVIOUOVE Yol TOLG Omoiovg

TOPOVOLECTNKOV EAATTOUEVO TOGOOTE emLTLYIOG Ko Yio TN Béon Tov AAT.

e H yevikn emidoom g Péomng tov ULAN Ouuiler moAd évtova ot te Baong tov
AAT. Me dedopévo 611 np Béon tov AAT amoteAel ikpoypoeio avtic tov ULAN -

HKpOTEPO UEYEDOC L 1O KOTaVOUT) SEGOUEV@V - T) GUUTEPLPOPE NTOLV CLVOLULEVOULEVT.

EmBefoidveron, Lotmdv, n tpéPAreyn 61t o1 6o Paoelg Bo tapovsiolav cuumeplpopd
oVAAOYN, EVA M SLOLPOPOTOINGT) TOVG EYKELTON OTLG TAEELG UEYEDOVG TG KOTAVAAMONG

UVIUNG, ot 01toieg SLoLPEPOLY eEOUTIOG TV CGYETIKMV UEYEODV TV PACEWV.

7.3 Ale§oyoyn npécOetmv LeTpicemv eniooong

H Béon tov ULAN, 6w €xel tpoovopepbel, omotedel mopdiderypor oukpoioig GOUTEPLPOPEC
o€ oY€0M UE TO GVOTNUO ONUAGLOAOYIKOV EVPETNPLAGLOY, TOVL OO0V O UMY VICUOG
Staeiplong kpveng LVNUNG ootedel avtikeipevo peAétng g epyosiog avtic. H
ovumepleopd g Péong yopoxtnpileton okpaio KaOdS 10 oxfua g Pdong elvon
e€apetikd Pikpd oe oxéon e ToL SeSoUEVOL TTOV TTEPLEYEL EV®, EMTAEOV, TOL OESOUEVHL
TEPLAOUPEVOUV HeYEAO TOGOGTS GLVIECUMV CVEUESH GE OLTOULKES OVTHTNTEG TNG Pliong.
o tov Tapamdvm Adyo, emAéyOnke n fdon owth yio T dteEorymyn| emmAéov HeTpiCE®Y,

KLPLOG Yol TIG KPLEEG LVILES TMV OTOl®V TaL LEYEDM OTAVOLV TIG X OPNTIKOTNTEG TOVG
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TOVAGYLOTOV OTOV QLVTEG EXOVV TG KPOTEPES TOVG TUUEC,

Me e€aiipeon, Aomdv, TIG KPLEEG UVIUEG YO TIG KAGGELS OVIOTIHTMV KO TIG KAGGEL
GUVOEGUL®V - 01 OTtOleg TOPOUEVOLY GTOOEPE GE €V TTOAD ULKPO LEYEDOG Ko Yol TIG OTtoieg
Bewp1|ONKE OPEALO VOL UMV TEPLOPLGTOVV GE UEYEDOS, MGTE VOL TEPLEYOLY OAO TO GYTUOL
¢ BAomg - TporyotoTol Koy VEEG LETPTICELS Yol OAES TIG VITOAOLTTEG UVIUEG UE VEEC,
HIKPOTEPES TYES V1Ol TG X OPNTIKOTNTEG TOVC. Ol VEES X 0PN TIKOTNTEC TPOoGdlopilovTon Ue
Béion To Héyebog TV EMUEPOVS KPLOMOV UVNUADY 6TV 20M docoAnyio Tov Gevopiov
EKTEAEONG Y10 TO CUOTNUN SLATVTMONG EPWTNGEMV, OTOV OL X OPNTIKOTNTEG TOV KPLO®V
UVNUAV €xouv TG KpEg TYES Tovg. EmAéyeton 1 20m docoAnyia kobwe Bewpeiton 6t
606 TPONYOHVTOL KTOTEAOVY EVOL LKOVOTOINTLKS S1GoTNUO EEGAELYNC TOV UETURATIKEY

QOLVOUEVMV KOTA TNV EKKIVION YOl TIG UVTLLEC.

ALBETOVTOG, AOITTGV, OTLG KPLEOEG UVILLES TOV OTOLpOUTNTO Y DPO MoTE Vo eEAELPOOHY TOL
UETOPaTIKG QOVOUEVH KOTA TNV EKKIVNOT LETOPEPOVTOG KETOleC GEALDEG 0rmtd TN PAon e
KPLTIPLO TIG EPMTNGELG TOV EKTEAOVVTAL, Ol VEEG LETPTIGELS TTOV TPALYUOTOTOLOVVTOL GKOTS

€XOLV VO LEAETIICOVV T GLUUTEPLPOPE. TOV GLGTHUOTOG GTT| GUVEYELD.

Evog akoun AGyog Tov GUVETELVE GTNV OVAYKT TPOYLHTOTOINGONG EXTALOV UETPTIGEDV
Nty M TOAD 1KOVOTOLN TIKY] GUUTEPLPOPE TWV dV0 GLGTNUAT®V, TOPE TOV TEPLOPLGUS TOV
LOPNTIKOTHTOV TOV KPLODV LVNUAV UEXPL TNV LKPOTEPT TILE TOV TPADTOV LETPTICEMV.
To T060GTE eMLTVYI0G TOV TOPOUEVOLV GE YNAG eNimed o SnULovpyoHV TNV ovaykn

EVTOTIGLOU TOV X OPNTIKOTHTOV GTLG omtoieg apyilel vo eppaviletan emdeivaom Toug.

Ot LeTpNOELG TOV TPOLYUOTOTOL|ON KOV Y10, OAOVE TOVG TAPOTEV® AGYOVS, OETOVLV TG
TPOAVOPEPOMKE GOV GPLO YWPMNTIKHTNTOS TV KPLO®Y LUVTULGBV Y10 TO TPWTO TEIPOLUOL TO
UEYe06g Toug Kortd tnv 20m docoAnyio yio To Telpolal 6To 0olo ot UVTUES €XOVV TLG
UIKPEC TOVE Y OPNTIKOTNTES. XTCL SVO TEPEUATO TOV OLKOAOVOOVV, OL X MPNTIKOTNTES

petovovton 6to 1/3 xou to 1/9 (mepimov) Tng opxlKng TG,

11 GLVEYELD TOPOVGLALOVTOL TOL TOTEAEGLLOITOL TOV TPOEKVYAY KOTA TNV EKTEAECT) TMV
TEPOUATOV TOV TEPLYPEONKOV TOPOTTEV®, YO TLS KPLOEG LVTUES TWV OTOT®V M
XOPNTIKOHTNTO TPOTOTOLEITON, KOOMG EMIOTC KOL Y1l TNV KOTOVEAMGN UVHUNG oo

OVTOTNTEG KO EMEKTAGELS OVTOTHTWV.
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7.3.1 Amnoteréonoto,

[Iptv TNV TEPLYPOLOT] TOV TOTEAECUATMY TOV TEWPUUATOV LE TIG VEES X OPNTIKOTNTES TMV
KPLO®Y LVNU®V, elvor amopodtnTo Vo TopouctoeTohV 0t {81EC 01 Y WPNTIKOTNTES TWV

EMUEPOVG UNYOVICGULADV KPLONG UVIUNG Yo TOL Tpio VEX TELpEuoTaL.

XopnTikéTnTeG KPLOAYV LVNULAV UE SOUT| LOVOOLEOGTOTOV TIVOKOL

Xopnrikotnreg
Ileipopo  Link Tokens Token Nodes Object Extensions
lo Ieipopa 102 Kb 90 Kb 70 Kb
20 Ieipopo 33 Kb 28 Kb 25 Kb
30 Ieipopa 16 Kb 16 Kb 12 Kb

XopnTiKéTNTEG KPLOWYV LVIILAOV HE SOUT TIVOK O KOTOKEPLOTIGULOD

Xopnrikotnreg
Ieipopo Hash ~ Symbol Table Overflow Named Sysid Unnamed Sysid
lo Ietpopc || 1.06 Mb 443 Kb 263 Kb 231 Kb 231 Kb
20 Ietpopar | 530 Kb 221 Kb 131 Kb 116 Kb 116 Kb
3o ITeipapo || 265 Kb 110 Kb 66 Kb 58 Kb 58 Kb

Mnyoviopot kpvefic nviung - AmoteAéouoTo,

Ot Véeg LETPTOELG TOV GTOYXEVOLV GE TEPOLTEPM SLEPEVHVNOT TNG GLUTEPLPOPAS TMV
KPLO®WY LVNU®V TOV TOPOVGLELOVV 1KOVOTOINTLKT] GUUTEPLPOPE, OKOUN KL OTOV M
XOPNTIKOTNTE TOVG elvon TEPLOPLOUEVT], KOBME EMIONE KOl QLLTWV TOL OOTEAOVV KPIGLULO

TOPO Y10 TO GVGTNUOL, €XOVV TOL KOAOVOO OO TEAEGUOTCL,
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Link Tokens Queue

Cootuo Atotinewong Epotosnv

Trovyeio oouneptQopic

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

1o 70% 102 Kb 65% - 100% -
20 70% 33 Kb 50% - 100% -
30 50% 16 Kb 45% - 100% -

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopic

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

1o 90% 70 Kb 85% - 100% J
20 80% 33 Kb 50% - 100% -
30 50% 16 Kb 50% - 95% e

Me 1OV TEPLOPIGUS TNG X OPMTIKOTNTAG TNG KPLENG UVTUNG TOV TPOLYLULOLTOTOLELTOL GTOL
nelpbipotor vTé, opyilel vor aiveTon 1 GLUTEPLPOPE TOV UNYOVIGULOV GE OPLOKES
TEPINTAOCELC. 1oL TO U oviord ovTd, AoTdV, TapoLGLALeTon GLUTEPLPOPE TOAD
LKOWVOTIOINTLKT] TP G TO YEYOVAS OTL M Y ®PNTIKOTNTO TNG KPLENG LVHUNG Ttepropileton
TOAV ko M Béion meptéyel ToAD pueydlo aptBud cuvééoumv LeToH oTOUKAY OVTOTHTOV
¢ BAomME, ot SoUEG avamopEoTAoNG TMV OTOLMV TOOMKEVOVTHL GTO UNYOVIGUO CLTO.
E&oikoAov0el, EGALOV, Vo Tapovatélel opkeTd koAlHTepT ENidoon T0 GHOTNUO SEATIWV
elooymyng dedopuévmv, kvpro e&ontiog Tng Likp1g avékAnong t€totov eidouvg TAnpoopiog

OV TPOLYUOTOTOLELO 0TS TIG EPWTHGELG TOV.
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Token Nodes Queue

Lovotuo Atotinewong Epotoenv

Trovyeio oouneptQopic

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo 45% 70 Kb 0% - 100% /
20 20% 25Kb 0% - 100% , =, —
30 10% 12 Kb 0% - 100% , =, —

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopic

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

1o 80% 42 Kb 50% - 100% J
20 70% 25Kb 50% - 100% -
30 60% 12 Kb 20% - 100% -

SOUTEPLPOPE OLVEAOYT LE LTI TOV TPOMYOVUEVOL UNYOVIGLOV Ttopovctéleton ko ed®. H
enidoom ToV GLOTHUTOG SEATIMV el YWY OESOUEVMY Elvol COPADS KOAVTEPT
GUYKPLVOUEVT UE CLLTTV TOV GLOTILOTOG SLATVTMONG EPWTICEWMVY, GTOLYELO TO OTOT0
TOPATNPNONKE KOl GTNV TPOTN GELPE TELPOUATOV. ALTIOL TOV OLVOUEVODL €LVl TO YEYOVOS
™G VEKANOMG OTd TO GUGTNUY S TVTTMONG EPWTINGEMV UEYHAVTEPNG TOGOTN TG
nAnpogopiog amd t Béon, | omoio aviikel 610 YoUNAGTEPO eMinedo TaEivounong,
e€atiog Tov €i80VG TWV EPOTHCEMY TOL EKTEAOVVTNL 0’ 0tVTO. ATOSEIEN TNG LEYOUADTEPNC
omoiTNoNG 68 TOGOTNTA OVOKAUAOVUEVIG TANPOQOPIOG CLTOD TOL £180VG OO TO GVGTNUOL
SLOTOTOONG EPMTNGEMV OTOTEAEL TO YEYOVOC OTL GTO TPHDTO Ol TN VEX GELPEL TELPOUETOV,
70 U€yeBog TOL UNY VIOV de @Tével To 100% g xopNTIKGTNTOG, 1 OOl OVEPYETOL GE

90 uog Kb.
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Lovotuo Atotinewong Epotoenv

lo
20
30

lo
20
30

Trovyeio oouneptQopic
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Object Extensions Queue

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
10% 90 Kb 0% - 100% S =, =
10% 28 Kb 0% - 100% /= —
8% 16.5 Kb 0% - 100% /= —
Agdtio Etocoyoyfg Asdopévov
Trovyeio oouneptoopic
Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
80% 40 Kb 60% - 100% S =
70% 28 Kb 55% - 100% S =, =
60% 16.5 Kb 45% - 100% S =, =

OLO0L GUUTEPLPOPE. LLE CLLTT) TV SVO TPWTWV UNYUVICUAV, GE 0,TL OLPOPE. TIG CLTALTIOELG

Ge Uviun v oL 600 GLOTHUATO TOL HEAETIOMKOLY.

310 GOOTNUO SLHTVTTMONG EPWTNCEMV, M €NLd00T elvor TOAD Kok, AmoTEAEGUO TTOV iVl

OVOUEVOUEVO UE SESOUEVT TNV KOTAVAAW®OT] LWVAUNG GTNV OToior QTEVEL O UMY OVICUOG OE

nponyovueva telpdpoto. Ot HeYGAES amonTioelg o€ LVIUN TPOKOAOVY TOAAES

OTOTLVYNUEVEG TPOCTEAGGELG GTNV KPLOT] UVTUT), TTOV €X0VV GOV OOTEAEGUOL TO UEGO

106007To emttvyiag vo teploplotel oe Tinég uéypt 10%.

Av1ifeta, T0 VoI SEATIOV EL0ry YN G dedOUEVMV, eE0nTiOG TOV LKPOTEPMV

OTOLTICEMV GE LVIUN TTOL TOPOVOLELEL, epeavilel ToAH VYNAE TOGOGTA emTLY G,
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Hash Cache

Lovotuo Atotinewong Epotoenv

Trovyeio oouneptQopic

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo 85% 1.05 Mb 0% - 100% /
20 80% 530 Kb 0% - 100% ),
30 50% 260 Kb 0% - 100% ),

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopic

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

1o 80% 1.05 Mb 0% - 100% S —
20 75% 530 Kb 0% - 100% -
30 70% 260 Kb 0% - 100% -

AVEAOYN GLUTEPLPOPE TAPOTNPELTOL YO TO UMYX OVIOUS 0rVTS Ko ortd Tor $V0 GLGTILOTOL
nov peAetionkov. H TAnpwon g Kpuenic uviung oe 1ocootd 100% ce dAo to TelpEporto
NTOV OVOUEVOUEVT] OEGOUEV®V TMOV OTOLTI|CEMV TOL ELPOVIGTNKAY GTO TPOTNYOVUEVHL
TELPOULOLTOL.

To Alyo xounAdtepo T0GOGTA EMTUYIOG Y10 TIG SOCOANWYIES TOV GLGTHUOTOS SLOTHTTWONG
epwToe®V, EEGALOV, TOTELOVV €VOEIEN LKPATEPNG TOTLKOTNTOG OTLS OVAQOPEC OIS TO

GUGTNUO, GE GYEOT LE OLLTO TOV GLGTHUOTOG SEATIMV ELCOYWYNC dESOUEVOV.
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Lovotuo Atotinewong Epotoenv

lo
20
30

1o

20

epdhono 7. Axpaio cuuneplpopd cvotiuotog : Béion ULAN

Symbol Table Cache

Trovyeio oouneptQopic

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
90% 440 Kb 0% - 100% S =, =
90% 220Kb 0% - 100% S =, =
80% 110 Kb 0% - 100% S =, =
Agdtio Etocoyoyfg Asdopévov
Trovyeio oouneptoopic
Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg
100% 300 Kb ~ 100% /
99% 220Kb ~ 100% /!
95% 110 Kb ~ 100% —

30

O Mo amoTNTIKSG, GE 0,TL LPOPE KAUTOVAAW®GOT) LVIHUNG, 0TS TOVEG UNYOVIGULOVG

Staeiplong kpLeig UvNUNG tov XXE, Tapouctdlel TOAD 1KoVOTOIMTLKT) GUUTEPLPOPE. Tow

TOGOGTE EMLTVY MV TPOGTEAGCEMY QOVEPHDOVOLV UEYAAT TOTLKOTNTA OTLS OLVOLPOPES, I
omoio yiveton @ovepr| mopd T0 SNUAVTIKO TEPLOPLOUS o€ PEYeD0s. Ol ovoLpopES OV

TOPOVOLELOVY TN UEYOAVTEPT) TOTLKOTNTO CLPOPOVV OLKOAOVBIEC EpMTHCEWY GE

PYEITOVIKES” OVTOTNTEG TNG PAONC, EVED TOL TOGOGTA TNG TAENS TOoL 0% eugoavilovTon dTav M

“vertovid” tng Bong otnv omoia avopepduoote aArG e
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Overflow Cache

Lovotuo Atotinewong Epotoenv

Trovyeio oouneptQopic

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

1o 97% 260 Kb 90% - 100% -
20 70% 130 Kb 60% - 100% ——
30 60% 65 Kb 40% - 100% =, —

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopic

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo 20% 260 Kb 0% - 30% /=
20 20% 130 Kb 0% - 30% /= —
30 20% 65 Kb 0% - 30% /= —

Yuveyilovtog T GLUTEPLPOPE TOV TOPOVCIOCE KOl GTNV TPOTYOVUEVT GELPE
TELPAUATOV, O UNYOVIGUOS ELPovilel TOAD KOoAT| eMiO00T GTO GVOTNUA SLOTVTMOONG
EPMTNCEWV KOl KOKT] 6TO GOOTNUO SEATIMV etGorywynig dedopévamy. Ot peyodiutepeg
OVAYKEG GE UVIUT TIOV TOPOVGLALEL GTO dEVTEPO OO TOL TOPOTTELY M GUOTILOTO OLTTOTEAEL
ev uépel v artio T TG cvumepLpopdc. H onpovtikdtepn artio, wotdco, eivon to
YeYOVEG OTL GTO UNYOVIGUS BonONTIK®V €yYpop®y amodnkeveton TANPopopio ywpic
Kopupio tomikdtnTa pe BAon Tn onUAGLOA0YLKY| GLGYETIOT TWV OVTOTHT®Y. Ta TOGOGTA

emruyiog, Yo 1o Adyo ovtd, koBopilovton evieAws Tuyaiat.
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Covotuo Atotonewong Epotoenv

epaAoo 7. Akpoion GLUTE]

pLPopd GLOTAHOTOG : fdion ULAN

Named Sysid Cache

Zrovyeio oouneptQopdc

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo
20
30

97% 230 Kb 95% - 100% /
97% 115 Kb 95% - 100% S —
97% 58 Kb 95% - 100% S —

Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneproopdc

Ieipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo
20
30

80% 230 Kb 40% - 100% /
80% 115 Kb 40% - 100% S —
80% 58 Kb 40% - 100% S —

H oA 0 koAn enidoon tov unyovicnov cuveyileton Ko 6°ouTn Tn Gelpd TEPOUETOV Ko

yioe tor d00 cuotipoto. H TomkdtnTo Twv ovogpopmy eival n ontio 1660 KoAmy

OTOTEAEGUATOV OKOUT KO OTOV O TTEPLOPLOUOL OTNV KOTOVEAMOT UVIUNG elvot peydiot.

Covotuo Atotinewong Epotoenv

Unnamed Sysid Cache

Trovyeio oouneproopdc

Ileipopo Méco hitrate Méyioto uéyebog Opro Tindv hit rate  Zvumeprpopd peyebouvg

lo
20
30

90% 230 Kb 75% - 100% J
80% 120 Kb 70% - 100% S —
80% 58 Kb 65% - 100% -
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Agdtio Etocoyoyfg Asdopévov

Trovyeio oouneptoopic

Ileipopo Méco hitrate Méyioto uéyebog Opro Tin@dv hit rate  Zvumeprpopd peyebouvg

lo 40% 100 Kb 0% - 100% /
20 40% 100 Kb 0% - 100% /
30 40% 58 Kb 0% - 100% S —

MeyoAOTePES OMOUTIGELS GE UVIUT TOLPOVGLALOVTOL Y10 TO UNYOVIGUS vt od TO
GUGTNUO SLOTHTWONG EPWTICEMV. X aVTIOEST) LE TIG AVAYKES GE UVTUT, ®WGTOCO, TO
TOGOGTE EMTVY MV TPOCTEAGCEMV elvor XeLPOHTEPH GTO GVOTNUNL SEATIMV LGy WY G

dedoévmv, otolyelo Tov ennpedleTon AMOKAEIGTIKG Ot TNV 0pYEvVMON TN TANPOPOPTIOG

o1 Béiom, o€ GYéom LE TIG TPOCTEAGGELS TOV TPAYUATOTOLOVVTOL ATt TC, SO GLGTIHUOTOL.
MeTp1ioeLg Y10 OVTIOTNTEG K1 EMEKTOGELG OVIOTHTOV GTN LLVIULT

Tow o TeEAEOUOTO CVTHG TNG KOTNYOPLOG TWV LETPTICEMV €OV G EENG :

Covotuo Atotinewong Epotoenv

OTOVOAOOT LVIUNG
Ieipopo  Oviotnteg Emektdoelg oviotitmv
lo Meipopor 45 Kb 1.3 Mb
20 Ieipopa 26 Kb 1.3 Mb

3o IMeipaypio 12Kb 1.1 Mb
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Agdtio Etocoyoyfg Asdopévov

OTOVEAOOT LVIUNG
Ieipopo  Oviotnteg Emektdoelg oviotitmv
lo Meipopor 14 Kb 1.1 Mb
20 Ieipopa 14 Kb 1.1 Mb
3o IMeipaypio 14 Kb 1.1 Mb

Iepropileton 6N véo GeELpE TEWPOUATOV 1 KOTOVEAMON UVIUNG 0td ovTdTNnTEG 61N Pdion
o€ OoY£0T LLE TOL TPOTYOVUEVH TTEPGUATO VLo TNV {010 Béom dedopévav 610 GUOTNUO
Slatvmmong epTRGEV. O TEPLOPIGUAS TV YWPNTIKOTHTMY TMV UNYOVIGU®Y KPLETG
UVAUNG, emoUévmg, enNpedlel TEPLGGHTEPO TIG OVTATNTEG KOl MYOTEPO TIG ENEKTAGELS
OVTOTNTWV TOV OIOONKEVOVTOL GTT UWVTUN.

Tow puey€dn uviung, eEGALOV, TOPUUEVOUY EVTOVOL SLOPOPOTOINUEVT, - HEYEAO TAT|00G
EMEKTAOEMV KO TOAV UIkpO TAN00¢ 0vToTHTOV - e€oitiog TG Kataokevig TG Béong

KOOMG Ko TOL GEVOLPiov X priomc.
LUVOALKNY GUUTEPLEOPE. TOV GVGTILOTOG

Yto vEo TELPEUOITOL TOV TPALYUOTOTOLONKOY, Ol GUVOALKEG EMLOOCELS TV dVO
GULGTNUAT®V TOL LeEAETHONK OV, dSNAOOY| TO LEGO TOGOGTO EMTVY MV TPOCTEANGEWY GTNV
KPLOH LVHUN, KOODG EXIONG KO | GLVOALKY] KATOVAA®OT LVIHUNG Otd TOL GLUGTIULOTOL
TOPOVCLELOVTOL GTT GLVEYELL.

Xe 6,71 pOopdL T TOGOGTE EMLTVY DV TPOCTEAAGEWY GTNV KPLPT LVHUN, QLT

Stopopeavovton og eENg ota Tpio TEPEUOTO

e loTIleipapo : Ot docornyieg ToOL GLOTHLOTOG SLOTHTWONG EPWTIHGEWMVY, TOPOVGLELOVV
TOGOGTE ENLTVY WDV TPOCTEAGCEMY GTNV KPLET UV U TOL OTTOi0 TOPOUEVOLY GYESOV
uéviue, oto 100%.  AmékAon omd v TIUf ovT, TopoLeldlovy d0GoANyie
TOL CVTIOTOLXOVV G Priuortor Tov Gevopiov XP1rioNg ToLv GLGTHUNTOS GTOL OTolo
TPAYUOTOTOLELTO OAAOYT) TNG OVTOTNTOG UE BEoTn TNV omoia T{BevToL o1 EpMTHGELS

o1t Pbion. g doconyieg avTtég, T0 TOGOGTO LetwveTon 6to 80% mepimov.
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Y10 ovomuo  dodoyikev  dedtiov  evnuépmong,  €EGAAOVL, TOL  TOCOGTA
TopoVoLELovTon oxeTIKE Heltwpéva. ETot, apketéc d060ANyiec Tapouotdlouy Thpo
TOGOGTE EMTLYDV TPOCTEABGEDV OV KVoivovton 6To 90%, evd oe Kémoleg GAAES
10 TOG00TO UelwveToL 610 30%. Ot Tedevtoieg aLTEG SOGOANYIES AVTIOTOLXOVV GE

Brinato evnuépwong g Péiong LEC® TV SLHAOYLK®Y SEATIMV EVNUEPMONG.

SUVOALKE, T TOGOGTA EMTLUYWV TPOOTEAGGEWY KVpaivovton kKoté Uéco 6po GTo
99% Y10 T1G SOGOANYIEG TOV GLGTHUATOG SLOTHTWON G EPMTHGEWY Kot 6T0 80% Yl TLG
d0coANYieg TOL GLGTHUATOC SLAAOYIKMV SEATIWY EVNUEPMOTG, GTOLYELO TOV o TEAEL

oA 1KOVOTOINTLKY| EN{d00M.

e 20 Ieipopo : Xto melpopo ovTd, TOPOVCLELETOL LElMON TWV TOGOCTAV EMLTUY OV

TPOGTEAGGEMV KOl Y10l TOL VO GUOTILOLTOL.

ETG1, 670 6UOTNUO SLOTOUTOOT G EpOTHGE®Y, 01 SOGOANYIEG 01 0OTO1EC GTO TPOMYOVLUEVO
neipapo topovoiolov mocootd enttuydv TpocneAdoemv 100%, Tpo KuuoivovTon
peto&H 95% ko 99%. Eto GHOTNUOL SOAOYIK®V deATiwvV evnuépmong, eEGALOV,
oLEGVETOL 0 OPLOUOG TOV S0GOANYLAY TOV TOPOLGLALOVY TOCOGTO EMTLY MV
TPOGTEAGGEMV GTNV KPLET VI UM YOP®V 6T0 90%, |Le OTOTEAEGILOL TO LEGO TOGOGTO

emtvyiog va Bploketon twpo 610 70-75%.

e 30 Ieipopo : Ouoto, Pe TO TPONYOVUEVO TELPOUOL, TOPOLGLALETOL KL €3 ULoL LLKPT|
emMAeivmon NG CLUTEPLPOPEC TOV GLOTHUNTOS. Ot S0GOANYIEC TOV GLGTHUOTOC
SLTVTOONG EPOTICEMV OV G610 TPADTO Telpopor éptovov 10 100% oe emTuyeic
TPOGTEAGCELS TNG KPLENG UVHUNG, Teplopilovion Tpo Ge TIUEG TOV KLUOUVOVTOL
o6 90 €mg 99%. Xe 6,11 Popd TIC SOGOANYIEC TOV GLOTIULATOG SLOAOYIK®OV SEATI®V
evnuépmong, arv&divetat o aptBrdg TV oL TEpLopilovion o TOCOGTA EmLTVYIOG
™G TéENG T0L 30%, Ko LELOVETOL O OPLOUGG ALTHDV TOL CLVEPYOVTOL GE TOGOGTE TNG
TGENG tov 100%, Ue amoTéAesuo TO0 UEGO TOG0O0TO emtuyicg vo meplopileton otnyv

T TOV 65%, Tepinov.

Y& 0Tt 0pop G EEGAAOL TaL LEYEON LVIIUNG TTOL KOrToAoUBévovTon omd Tor 500 GLGTHLATOL

KOTd TN SteEoymyn TV VEOV oUTAV TEWPUUETOV, T AToTEAESUOTO £X0VV WG €ENG :

e XVotnuo Eragric Xpriong : Ta uey€om Lviung tov KotoAapBavovton otd 1o GOGTNUo
SLTOTOONG EpOTHCEMV Yol ToL TPlol TELPGUOTO TOL TPOyLaToToOOnKoy elvatl to

akoAov0u
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epdhono 7. Axpaio cuuneplpopd cvotiuotog : Béion ULAN

lo ITelpopuar  : 5.3 Mb
20 Ieipopo : 4.3 Mb
3o ITeipopar : 3.4 Mb

Onwg elvor eovepd ol Tl TOPUTAVED OTOTEAECUATO, TO UEYEOM UVAUNG TOPOL
neplopilovton onuovTikd, xopic ®oT0c0 OTME AVNKE TOPATAVE Vo ennpedleton

ONUOVTIKE 1| GUVOALKT] EN{EOGT TOL GLGTHUOTOC,

Aghtior etooyoyng dedopévav @ Xe 6,1t opopd TG S0GOANYIEC TOV GULGTHUOTOS
Stahoytk®v dedtiov evnuépwong g PAong, To Ley£€m Lviung mov Kortodoufévovton

eivor Tor ak6Aovoo :

lo ITelpopuar : 6 Mb
20 Ieipopo : 4.6 Mb
3o ITelpopa : 4.5Mb

TMopd To yeyovog 6Tt Tor peyédn elvon €d® Myo peyaditepa 6e oxéon e TO0 TPADTO
GUGTNUO, TOPOUEVOLV TKOVOTOUNTIKE X OUNAG KLplmg dtov pedetnBovv oe Gyéon Ue

TNV €Nid00T TOV GLGTHUOTOC, 1) OTtold: elvor Kol €30 TOAD 1KOLVOTTOLNTIKT.
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732 Xvouneplonoto

To amotedéoporto TG deVTEPNC GELPAG TELPOUETOV Yo TN Béon Tov ULAN €youvv

GLVOTTIKG WG €ENG :

Mey£6m unyovicudv kpoefg uviung

Xopnrikomro Xopntikotmro
pPLON uviun lo 20 30 1o 20 30
Link Tokens Queue 102Kb | 33Kb | 16Kb 70Kb | 33Kb | 16Kb
Token Nodes Queue 70 Kb 25Kb 12 Kb 42 Kb 25Kb 12 Kb
Object Extensions Queue || 90Kb | 28Kb | 16.5Kb || 40Kb | 28 Kb | 16.5Kb
Hash Cache 1.05Mb | 530Kb | 260Kb || 1.05Mb | 530 Kb | 260 Kb
Symbol Table Cache 440Kb | 220Kb | 110Kb || 300Kb | 220Kb | 110Kb
Overflow Cache 260Kb | 130Kb | 65Kb || 260Kb | 130Kb | 65Kb
Named Sysid Cache 230Kb | 115Kb | 58Kb || 230Kb | 115Kb | 58 Kb
Unnamed Sysid Cache 230Kb | 120Kb | 58 Kb 100Kb | 100Kb | 58 Kb

IMMocooté emTvyiog UNYOVIGUAY KpVENG LVAING

Xopnrikomro Xopntikotmro
pPLON uviun lo 20 30 lo 20 30
Link Tokens Queue 70% | 70% | 50% || 90% | 80% | 50%
Token Nodes Queue 45% | 20% | 10% || 80% | 70% | 60%
Object Extensions Queue || 10% | 10% | 8% || 80% | 70% | 60%
Hash Cache 85% | 80% | 50% || 80% | 75% | 70%
Symbol Table Cache 90% | 90% | 80% | 100% | 99% | 95%
Overflow Cache 97% | 710% | 60% || 20% | 20% | 20%
Named Sysid Cache 97% | 97% | 97% || 80% | 80% | 80%
Unnamed Sysid Cache 90% | 80% | 80% || 40% | 40% | 40%

00 601 UNyovicuol KpLEHG LVIUNG TapoLGLALouV TP LeYEDN Tor OToio KOAVTTTOUV
™ X OPNTIKOTNTE TOVE, TO EVILUPEPOV GTPEPETHL GTNV EMLOOCT TMV EMUEPOVS
unyovicuov. Mopotnpeiton €d® SLoekOUOVOT NG eNS00ONG Y10 SLOPOPETLKONVG

UNYOVIGUOVE Y10 TOL 3VO GUGTIUOTOL.
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Mo cvykekpluéva, epeovilovtol unyovicpoi ot omoiotl Topd Tov TEPLOPIOUS TNG
XOPNTIKOTNTES TOVG ELEOVIEOVV TOAD KOAT) GUUTEPLPOPE. - KPLPT] VTN VL0 TNV

00O KELOT TOV GLOYETIGEMV LETAED OTOULK®Y OVTOTHT®V 0T BACN, KPLET LV TOV
VTOKATOAGYOV AOYIKMY OVOUAT®V KO KOTEAOYOS GUOTILOTOG Y10 OVIOTNTEG e SOGUEVO
AOY1KO dvouo - Kol GAAOL T®V OOV 1| GLUTEPLPOPE. EMLIELVAVETOL SPUUOTIKE - KPLPES
UVNUEG Y10l TNV CMTOONKELOT ATOULKAOV OVTOTITOV KO ENEKTAGEMY OVTOTI|TAOV YO TO
GUOTNUO SLOTHTOONG EPOTHOEMV KBNS eTiong Ko 1 Kpuen Lviun yio tig Bonntikég
EYYPOPEG TOV VITOKATAAGYOL AOYLK®Y OVOUATWV Y10, TO GOOTNUOL SEATIMV e1GorywyNig
dedouévmv.

To gouvduevo oo, divel Tn duvaTdTnTo VoL TEPLOPIGOVUE, X OPIg CNUOVTIKS KOGTOC, TIG
YOPNTIKOTNTEG KATOL®MV 0TS TOVEG UNYOVOILOVS KPLENG UVAUNG YU owTd outd Tor 500
GLOTHUOTO GTO 0To{0 M eNid0GH TOL dev mopovotdlel emdeivaon. H duvotdtnta ocvtn

oVoAOETOL S1EE0BKE GTO ENGUEVO KEPAAOLO.
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Yvunepbonoto

8.1 Eiwcoyoyi

Ot petprioelg enidoong Tov TPOyLaToTotnKoy 610 TVOGTNU ZNUOGLOA0YLKOD
Evpetnplacuov yio tig Tpelg BAcELS Tov TPoovo@épinKoy, To AmoTEAEGUOTO TV OTOLMV
TEPLYPELON KAV GTO TPOTYOVUEVO KEPAAOLOL OTTOTEAOVY ONUOVTIKG GTOoL Elor LEAETNG KoL
epunveiog, 1660 Yo T0 GUOTNUN SLHTVTMOONG EPWTNGEMV, 6GO KOl Y10 TO GVOTNLOL
Stahoytk®v deAtiov evnuépmonc.

H tAn0dpo TV omoteAecidtev mov vipEoy, woTdco, KOOIGTA ATOTEAEGUOTIKY| TN
xpNoonroinct toug pio kot povn eopd, pe 6Kond Tov eviomopud onueiwv kabvotépnong
oto 50 GLGTHUOTA, KBNS ENIONG KO XOPUKTNPLOTIK®OV eNLd0oN LeE PAOT SLOLPOPETIKOV
eldovg TpoomeAdoelg oTig PAOELS SESOUEVMV - SLOPOPETIKESG EPMTIGELS KAT.

Ot peTpnioeLg oTéG, WOTOGO, elvor SLVOLTO VoL X PNOLULOTOINO0VY KO Y10l TTLO TPAKTIKOVS
GKOTONG, Ue KOUTAAANAN SLOUOPPMOOT TOV TOTEAEGUAT®Y TOVG. Evog amd Tovg 6K0omong
oVTOVG UTopel Vo elvort 0 VTTOAOYIGUOS TWV GUVOAMK®V OTHITHGEWY GE KATOVAAMGN
UVIAUNG 0TtolovdmoTe amd ToL 3V0 GLGTHUOTO TTOV LeEAeTONK Y, e Bdion Tnv enidoon e
TOGOGTE EMLTVY MV TPOGTEAGGEDV GTNV KPLPT LV UN TOV EXAEYOVUE VO TAPOLGLALEL TO
cvotnuo. ITo cVYKEKPLUEVDL, Ol LETPTGELS TOV TPy TOTOLOnKa, divouy otol
OTOTEAEGUOTA TOVE TOL LEGH, TOGOGTA EMMTLY WV TPOCTEANGE®Y Y10l KOOEVOLY 0TS TOVG
EMUEPOVG UNYOLVICLOVE KPLOTG LVHUNG, Y10 SLHQOPETIKES X OPNTIKOTNTES YL OLLTOVG KO
Yo ToL 300 SLOPOPETIKA CLOTHUATO. ALOETOVTOG QL TE TOL GTOLXELDL, UTOPOVLLE VOL
TOPOCTI|COVUE YPAUPLKE TN LETOPOAT TOV LEGOV TOGOGTOV EMTUYNUEVAOV TPOCTEALGEMY

o€ KaOeULd amd TIG KPLEEG LVIUES Y10l SLOLPOPETIKES TUUEG TNG Y WPNTIKOTNTEC TS H
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YPOQLKT] TOPEOTAGT 0LLTY, dIVEL TN dVVOTHTNTO, CLPEVOS GUVOMKNG ETOTTELOG TNG
GULUTEPLPOPES KAOE UNYOVIGLOD KPLPTG UVIUNG KO OUPETEPOV EVPECNG TNG
XOPNTIKOTNTOG V1oL KAOE KPLET] LVTUT, LE TNV OTTOLo O UNYaVICUOG SLab€tel emAEYUEVO
TOGOGTO EMTVY MOV TPOCTELLGEWV.

Evog 0e0tepog VTOAOYIGUOG TOV UTopel Vo Tporyportomotn el pe féomn Tig petpnioetg etvar
0VTOG TOL XPOVOL UmdKPLoNG KOBEVHS amd ToL V0 GuoTiporto. Avtd vroAoyileton
AopPbvovtog voym 6t o xpdvog amdKplong Kabe GLoTHLKTOG eEapTdTan duesa amd To
UEGO TOGOGTO EMTVY MV TPOCTEAAGEWY GTNV KPLPT TOL UVHUN.

>1n cuvéxeLlo ToPOLGLALOVTOL TEPLOCOTEPEG AETTOUEPELEG OYETIKA UE KoBEvo outd Tor 500

{nTmuorto Tov By TnKaY TOPoTEVE.

8.2 orovéiowon uviung omé To cHoTNUO

To mp@To ord Tor S0 INTAUATO TOVL AVOLPEPON KLY TOPATAV® 0LPOPEL GE VITOAOYLIGUO TNG
GUVOALKNG KOTOVEAMONG LVHUNG omd KoBévo ord Tor 00 GLOTHLATO TOL HEAETHON KLY,
Ue TN Bonfelal Ypoprk®y TopaGTEGEMY TMV TOGOGTMY ENLTVY MOV TPOCTEALGEWDV GTLC
KPLOEG LVIUEG GLVOPTHOEL TNG OVTIGTOLYNG TOPOUETPOV LEYEBOLG YL KAOE UNYOVIGUO.
ATS TIG YPOUPLKEG VTEG TOPAGTAGELS, Ol OTOLES B TOPOVOLALGTOVV BTN GLVEXELX, LTOPEL
KOWVELG VoL EVTOTLGEL TOL EMBVUNTA TOGOGTE EXLTVY MV TPOCTEALGEWDVY Y10 KAOEVAY OTd
TOVG EMUEPOVG UNYOVIGHLOVG KPLPTG UVTUNG KO Yo KoBEVeL otd Tar 00 GUOTILOTO TOL
UEAETION KOV, KOl VO, TPOGILOPIGEL GTT GUVEXELDL TNV TOPEUETPO UEYEBOVS TNG KPLPTIG
UviuNg otnyv omoia epeovileton n emOLUNTY] GUUTEPLPOPUL.

EmAéyovtog tig mopaétpoug peyéboug m;, i=1,..,10, yio kabévoy amd Toug EmUEPOVE
UNYOVIGUOVE, 1| GUVOALKT] KOTOVEAMOT UVIUNG Y10l 0To10d1ToTe 0rtd Tor 3 VO GLGTILOTOL

exkepaleton omo tn oyxéon :
Tuvolkn korravédmon uviung = S0 (ko) + =

6oV ovoud{ovLe :

T, :  OMOG TPOUVAPEPONKE, TIC TOPUUETPOVS LEYEBOVE YIoL KaBEVOY omd TOVG

GULVOALKE 10 emUépoug Ny oviGovg dtaryelplong KpLeHg LVIUNG,
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G, : TOLGOoToBEPOVE Yo KAOE Uy avioid KPpLENG UVIUNG GUVTEAEGTEC LEYEOOLE KO
Y  :  uootoBepn moodTnTor LeYEDOLG, GTNV omoio TEPLAUPBAVETON KOTOVAA®OT LVIUNG
Y00 GOVOAQ TPOCMPLVTG 00O KELON G OESOUEVDY KL EVILBUECSHOV OMOTEAECUATMV

KBNS emiong KO YioL OVIOTNTES KL ENEKTAGELG OVTOTITAOV TOL OLVTLYPAPOVTOL

ot Béon.

Ot 6LVTEAEGTEG LEYEBOLE Y10l TOVG UNYOVIGLOVE KPLENG UVIUNG GTO TVOTNUO

InnuoctoAoyiko Evpetnplacuot eivor ot e€ig :

Class Nodes Queue . sizeof(DISK_BLOCK)=4096 bytes

Link Classes Queue . sizeof(DISK_BLOCK)=4096 bytes

Link Tokens Queue . sizeof(DISK_BLOCK)=4096 bytes

Token Nodes Queue . sizeof(DISK_BLOCK)=4096 bytes

Object Extensions Queue : sizeof(DISK_BLOCK)=4096 bytes

Hash Cache : 32xsizeof(HASH_SEGMENT)=32x4144 bytes
Symbol Table Cache . 8xsizeof(TUPLE_TABLE)=8+6932 bytes
Overflow Cache : 8xsizeof(BUCKET_O_TABLE)=8%4112 bytes
Named Sysid Cache : 8xsizeof(SYSID_TABLE)=8%7232 bytes
Unnamed Sysid Cache : 8xsizeof(SYSID_TABLE)=8%7232 bytes

O Adyog Yo TOV 0TO10 TO TAPOTAV® AOPOLGTIKS LOVTELO THPLGTAVEL T GUVOAMKTN
KOTOVEAMOT UVIUNG Yol KoBEvo omd Tor §00 GLGTHUTO TOL HeAETION KOV elvon ETELdT| O1
EMUEPOVG UNyoviopol Kpuerg uviung eivat avé 6o aveEdptntot. Autéd cuuPaivet, st
KOOEVOLG 0 TOVG EMUEPOVG UMY AVIGUOVG o KeVEL SopopeTikd e180G GEAIS WV
nAnpoeopiog g Péong dedopévav. O aptbudg twv ceAidwv KOs eidovg mov
omoONKeHOVTOL 08 KOOEULE OT6 TIG KPLEEC UVTES eEopTaTOL AMOKAELGTIKE Ko LOVO od
TIG EPOTNOELG TOL EKTEAOVVTOL KO Ol O TN Y WPNTIKOTNTCA 1] TO TOGOGTO TANPHTNTOG
omoloLGONTOTE GAANG UVUNG. E@SGOV, LotdV, KavEVag Unyavioios KpLONG LVIUNG dev
oamodnkevel 6eAideg 1810V €160V¢ e OO0V TOTE AALOV, TOL LEYEOT TOV LVNUWV Elvol
UETOED TOVG OVEEGPTNTOL KO 1] GUVOALKT| KOTOVEA®OT UVAUNG vtoAoyileTon TpocOeTIKd.
Ol YpOQLKEG TOPOOTAGELS TOV TOGOGTWY EMTUYNUEVOV TPOCTEAGGEMY GE GUVEPTNON UE
TIG TTOPUUETPOVG LEYEOOVG Y10 TOVG SLOLPOPETIKOVS UMY OLVIGLOVE KPLOTC LVIUNG elvon ot

oKOAOVOES :
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Link Tokens Queue Global Behaviour in Gain
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Token Nodes Queue Global Behaviour in Gain
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Object Extensions Queue Global Behaviour in Gain
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Object Extensions Queue Global Behaviour in EF

100
Object Extensions Queue-:-EF ——
95 o]
B
L —
L
90 —~
L
L
L
85 / -
80 .
s
s
75 ‘ —
70 / T
65 / e
60 / —
55
[0} 50 100 150 200 250 300 350 400 450 500

Size Factor

ynfuo 8.6: Enidoomn tng Kpuenig LViUNG Twv SoU®V ETEKTHONG TOV OVTOTHTOV TG BEong
Y10 TO GUGTNUO SLOAOYIKOV deATiV evnuépwong




8.2.  OTOWVEAMGT UVAUNG Otd TO GVOTNUC. 149

Hash Cache Global Behaviour in EF
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Symbol Table Cache Global Behaviour in Gain
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Symbol Table Cache Global Behaviour in EF
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Object Extensions Global Behaviour in Gain
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Overflow Cache Global Behaviour in EF
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Named Sysid Cache Global Behaviour in Gain
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Unnamed Sysid Cache Global Behaviour in Gain
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Unnamed Sysid Cache Global Behaviour in EF
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ATO TIC TOPOOTAGELS QVTEG elvat duvartd vo emAEEEL Kavelg Yo To ZOoTNUo
Inuoctoroyikov Evpetnplacov Tig Tapopétpoug ueyéboug exeiveg ol oroieg divouv yio
KoOEvoy omd ToVG UMy oVIGHONG KPLPNC LVIUNG TKOLVOTOINTLKT] GUUTEPLPOPE. KoL Le Béion
QUTEG TLC TAPOUETPOVS VO, VTOAOYIGEL TN GUVOAMKTY KOTAVAHAWOT UVAUNG omtd TO GUGTNLOL
Yo KOO0 EQOPULOYT.

>10 onuelo owTd TPENEL VO CTUELWBEL GTL 01 TAPOTEV® TOPAGTAGELS TOPOVGLELOVY TN
GULUTEPLPOPE TOV GLGTHOTOS LOVO Yo Baicer dedopévav e Tnv 1ot ovodloyio: GYHUOTOS
Ko dedopévav 6mmg M Bédon Tov ULAN and tnv onmoio mpoékvyav. H {dia epyocio pmopet
vo TporyportoronBel ko ylor dAAdeg kot yopieg faoemv dnuovpydviag €Tt évay TApn
00N YO Yo TNV EXLAOYT TOV UEYEODY TWV KPLPWV LVTILMV Y10 SLUQOPETIKES EQAPUOYEG,.
Evog akoun tpomog pe tov onoio elvarl duvatd vo ypnotiortoimbovv ot Topomév e
YPOPLKEG TOPOGTAGELG EIVOL TPOKELUEVOV VOL ELGOPPOTLOOHY 01 CLVTOLYWVIGTIKOT TOPOL
NG LVHUNG Ko TOV XpGvoL 6To chotno. Me dAlo Ay, pe Tn Boribeila auTav TV
ToPOoTAGEWV elvor SuVaTS Vo emMAEXO0VV 01 TAPAUETPOL LEYEDOVE TWV ETUEPOVE
UNYXOVIOU®OY KPLPNG LVAUNG €TOL, DOTE | GLUVOALKY| KOTHVEAMGOT UVAUNG Vo UnV Eemepvd
évo eMAEYUEVO Oplo.  0BMG OUWE 1) GLVOMKT KOTHVEAW®OT UVHUNG TPOKVTTEL GOV
GBpotouo déka EMUEPOVG LeYeBAV, eivor duvatd var vtdpEovy Levyn crvéficewv-UetdoeEmY
TILOV Y OPNTIKOTHTOV Ue 6T0Y0 TN PeAtinon g enidoong UNYoVIGUOV KPLETG LVIAUNG Ot
omoilotl €YoV UEYUAVTEPEG OTULTHGELG GE VLT, OTOV 1| EAGTTOOT TNG X OPNTIKOTNTOG deV
€xel oNUOVTIKS OVTIKTLTO 6TV enidoom evog GALOL UNYOVIGLOD.

Exo@pdlovtoc, EToUévag, TNV KOTAVAA®CT LVHUNG amtd KoBEvoy omd Toug EMUEPOVS

UNYOVIGUOVS KPLONG LVIUNG LECH TOV GYECEMV :

n; * 61 < Ky, 6OV K| OVOUALOVUE TN GUVOALKT] KOTOVEAMON UVIUNG OO TOV TPWTO

UMY OVIGO,

T, * G2 < Kz, OOV K3 OVOUALOLUE TN GUVOALKT KOTOVEAMOT UVIUNG Ot6 TO deVTEPO

UMY OVIGHO,

Tio * O10 < K9, OTOV K19 OVOUALOVUE T GUVOAKT KOTOVEAMOT UVIUNG OO TO SEKTO
Hnyaviouo,

etvart SuvaTd Vo SLOUOPPDCOVILE TG TIES TV K;, @ = 1, .., 10 doTe Vo 1oy VEL

Sk + =< o,
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6mov @ ovopdovpe évo emBLUNTO VO EPAYLE GTT) GUVOALKT] KOTOVAHAWGOT) LVHUNG amd
70 GUGTNUO, KO VO EMIELKVHOVV GAOL Ol EMUEPOVE UMY OLVICLOT GUUTEPLPOPEL.

1IKOVOTIOL TUKT.

8.3 Xpovog oméKkpLong GLOTHLOTOG

Mo TOAY GNUOVTIKT] TOPGUETPOG TNG EMTO0ON G VOGS GLGTHUOTOG elvon 0 XPGVOG
amOKPLoNG TOV. Me TN Porifela TV LeTPCE®Y TOV TPAYUOTOTOONKOV GTO TVOTNUOL
Inuoctoroyikov Evpetnplacuov, etval duvatd vo yivouv tpofAéyelg Tov xpovou
OOKPLONG TOV CLOTHUATOG Y10 SLOLPOPETIKOVS GLVIVOGLOVE TYLHDY TMV Y WPNTIKOTHTMV
TOV EMUEPOVG UNYOVIGUADV KPLET|C LVIUNG.

O xp6vog amdKplong evég GLOTHUNTOC, 6T0 BB TOV CVTOG eEpTATOL O TNV eNidoon

TOV UNYOVIGUOV KPLENG LVAUNG, eKQpALeTon otd T Gyéon :

T = (hp+mp) * A x thy + mp x A * toiss, =
A * 4+ (1= hp) * s, OTOV :

hp : elvon T0 T0GOGTO EMTLY DV TPOSTEAAGEWY GTNV KPLPT VAN,
mp : €lvon T0 T0G00TS AVETLTLUY WY TPOCTEARGE®Y GTNV KPLEN Uviun,
A . elvon 0 cLVOMKGG PLOUEC TPOGTEABGEMY GTNV KPLOT] LVTuUN,
thit . elvon 0 xpOvog TPOCTEAOIGNG GTNV KPLOT VAN,

tmiss - €lvow 0 xpOvog TPOSTEANONC GTO LOrYVNTIKG HEGO OToBKeELONG,

v Toponéve ox€on, 0 TPMOTOS OPOS TOL 0BPOicUOTOC Elvor 0 GULVOMKOG X POVOS TOL
KOTOVOADVETOL OO TPOOSTEAGGELS GTNV KPLET LVHUN Ko LEVO, VD 0 devTeEpOG GPOG
OVTITPOGMREVEL TO XPOVO OV KOTAUVAUADVETHL OTLS TPOCTEAGRCELS TOV d1GKOoV. O AdYOS Yo
ToV 0moi0 GTOV TPWTO 6O epPavilovion TOGO TO TOGOGTS EMMTLY MV, GGO KOl TO TOGOGTO
OVETILTUY WV TPOCTEAAGE®Y GTNV KPLEN UviuUn elvor ot KEOE ovemTLUYiG
TPOGTEAQLCGTNV KPLET VUM ockoAovBeiton omd petopopd GeAidog - 1 oeAld®V - and TO
dloKo Ko 6TN GLVEYELDL Lot EMTUYMUEVT] VEX TPOGTEALXLGT) GTNV KPLOT LWVHUN, 1 oTtoio
®woT660 de GuVLVTOAOYiILETOL GTO OWVTIGTOLYO TOGOGTO.

Otawv, Aowdv, elvor Yyvmotol ot ypévol TpooTéAXGN G 6TN UVIUT Kol 6T0 dioKOo Ge éval
GUGTNUO, YEYOVOS TTOL elvor SuVOLTS GTAV TO GVGTNUO XPNCLOTOLEITOL GE AMTOLOVOUEVO
VTOAOYLOTH 0LAAG Ol G VTOAOYLGTH G€ diKTVO, elvor duvartd pe Tn Po1iBeld TV YPOoPLKOV

TOPACTEAGEWY TOV TOPOVCLACTNKOLY TOPATEVE® VO, TPOLYUOTOTOINO0UV 01 OapoiTnTOL
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VTOAOYIGUOT Y10 TOV TPOGIOPLGUS TOV OLVOUEVOUEVOV YPEVOL OOKPLOTC TOV

GULOTI|LOTOG,



£QOA010 9
EniAdoyog

9.1 Xvunepdoporo

Y1o TAoiolo TNG epyaciog vt LeAeTiONKe S1eE0dIKE O UNYOVIGUOG dLoxeiptong KpLenig
UVAUNG Yo To ZOoTnUor Znuoctodoyiko Evpetnplocpot. H peAétn npaypotonouionke
pe tn Poribera petpricemv enidoong, ol omoieg eKTEAEGTNKOY GTO TPOYUOTIKS cvotnua. To

XOPOKTNPLOTIKG GTot)eln TOL O ESLOOUOV TMV TEPOUET®Y VIPEaY Tor akOAovO. :

o TOPAOUETPOL TOV TELPOUATOV €lval 01 XOPNTIKOTNTEG TOV ETUEPOVS UNYOVICGULDV
KPLENG UviuNg Tov XXE,

e TO UEYEON TOL KOTAYPAPOULV TO TELPGUOTO €lvol M KOTOHVEA®OT UVAUNG TOL
GULGTHUOTOS KOl TOL TOGOGTE, EXLTUYNUEVOV TPOGTEAGCEMY GTNV KPLOH UVIuUN, To

omola Ttpocdlopilovy Kol TNV €Nid00T TOL GLGTHUNTOG GE O,TL APOPB TOVG YPOVOLS

ondKPLoNG TOV,

e 01 uetprioelg enidoong mpoypotomotibnkoy 160 Yo T0 GUOTNUO SoTHNTWoNG

EPMTNGEWY, GO KO Y10 TO GVGTNUO SLOAOYIKAY SeATiwV evnuépmong,

e 01 dlopopetikéc Pdoelg dedouévav yio Tig onoieg €ytvay ol petprioelg eivon  Béon

0V cvoTiuotog  AEIQ, o oncavpdg AAT kou 1 féom tov ULAN,

¢ TO OTOTEAEGULOTO TOV UETPTICE®V TOPAUGTAON KOV YPOPLKAL.

Ot eMOGGELS TOL GLOTNLOTOG OTLG SLOLPOPETIKES LETPNOELS Oodely OMKoy TOAD

LKOWVOTIOINTIKES Y10l GAOVG TOVG EMUEPOVG UNYAUVICUOVG KPVPNG UVIUNG.  Vpro TpdPBANUa

157
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TOV GLOGTHUOTOC TPOEKVYE OTL Elvor 1 GLYVE LITEPPOALKT] KOTOVEAMON UviUNG, dTov
0TS EMTPATEL OO TG X WPNTIKOTNTES TWV EMUEPOVS UNYAVIGULAV.

ATOTEAEGLOL TV TOPOTTEV® TOPATNPNCEMY NTOV 1) ETLA0YT VE®V Y OPNTIKOTHT®V Y10l TOVG
EMUEPOVG UNYOVICLOVE KPLENG LVHUNG OTO CLOTHUATO TOL peAeTriOnkov. ETot, yior
Béion Tov cvotuatog  AEIQ xpnoipuomotibnkoy ot LKpoTepES X OPNTIKOTNTES Y10 TOVG
EMUEPOVLG UNYOVIGLOVG, OE OLVTIBEST LUE TIG LEGALEG TTOV Y PNOULOTOLOVVTOY MG TAPOL. ['lo
TG GAAeG 8V0 Pbioelg dedopévav, eEGALOD, YPNOULOTOONKOY Y10l TLG X OPNTIKOTNTES TOV
EMUEPOVG UNYOVICUAY GLVIVOIGUOT KOTNYOPLDV Y PNTIKOTHT®V (LKPES, Lecaieg
UEYBGAEC) LVAAOYOL LE TNV KOTOVAAMOT LVHUNG Ko TNV eXidoom mov emédelée KGO
UNYO0VIGUOC.

[Tpokelévou va eE16oppomiovV 01 UTATHOELS TOV GLOTHUNTOC GE UVIUT Ko X pOvo, ot
0ToleC ATOTEAOVV TOPOLE OLVTOLYWVIGTIKOVG, TOPOGTEONKAY YPAUPLKE Ol EMOOGELS GE
TOGOGTE EMTUYNUEV®V TPOCTEABGEWDY TOV ETUEPOVS UNYOVIGU®Y KPLENG ULVHNG
GULVOPTNOEL TOV X OPNTIKOTITOV TOVC. Ol TOPOGTAGELG OWVTEC, OL OTTOIEC OTN GLYKEKPLUEVN
epyacio Kotookevdotnkoy Lévo yio ™ Béon ULAN, uropotv, EpOGOV KATOGKELOGTOVV
Yo SLopopeTikéc Kortnyopieg Baoemv dedouévmv, vor amoTeAEGOVY évary 0dNYS ETAOYNG
YOPNTIKOTHTOV Y10 TOVG EXUEPOVG UNYOVIGUOVS, DGTE | GLUTEPLPOPE. TOV GLGTHUATOS

VoUvoln Korté TEPInTmon 1 EnBuUNTY).

9.2 Melrovtikn epyocio

To. GLUTEPGEOLOTOL TTOV TPOEKVYOV KT TNV EKTEVESTEPT UEAETT TNG CLUTEPLPOPEC TOV
oLOTHUOTOC Yo TN Béon ULAN 0811yNnoe, OTmg Tpoovopépinke, 6Tnv e£orywyn YPOPLK®Y
nopooTdoewV e Béon Tig oroleg unopel vo vroAoyileton | enidoom TOL GLGTIHUOTOCS Y10
SLOLPOPETIKEG TIUES TOV UEYEDDY TOV EMUEPOVE UNYOVIGU®Y KPLENG LviuNG. Etot, uropet

voelvor amod TPy yVOoTY| 1| GUUTEPLPOPE TOL TPEMEL VOL CLVOUEVETOL Y10 TO GUGTNLLOL,
SeSOUEVMV GUYKEKPIUEVMV TEPLOPLCU®Y UVIUNG. Me TN Boribeia Tmv idtmv Topactdcewy,
etvarl duvatd Vo AmoPaGLOTEL 0 KATOUEPIOUOS TNG SLOBECTUNG LVTIUNG GTOVG ENUEPOVS
UNYOVIGUOVE, oTE 0LTOl VoL TOPoVSLELoVV eNidooT TOL KpiveTal ovekT.

Exteddvtog tnv ido epyasio yio Stopopetikés "kotnyoples” Béoewv dedopévmy, elvor

duvatd N Topondve LEB0d0C Vo eopOLeTaL Yior OTOLONTOTE EQOPLOYT| Kol Béiom

dedopévmv, opkel avt vo kotatoyel oe pio omd Tic Stabéoieg kot yopieg.
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To Voo INUoGLoAoylkoh Evupetnplaciod 6Tn Lopen Tov LEAETI|ONKE GTNV epyociol
oLTY. EEGAAOV, ElVOL VAOTOINUEVO OE OMOUOVOUEVT opLTEKTOVIKT (stand alone).
E&outiog, ®otdc0, TNG XpNOLLOTOING1G TOV GE Lovaeior OTov elval amapaitntn n

duvatdTnTo TowTOYPOVNG TPOSTEANONG K&BE Bdong dedopévav amd 0601 ToTeE TOALOVE
YPNOTEC, N APYLEKTOVIKT] 6TNV omoio 181 vAomoteiton To GHoTNUO elvor LT TOV

nehdtn-e&unnpetnti (client-server).

>1n véaL opYLTEKTOVLIKT]|, VEEG LETPTIGELS EMLOOOTC OOl X PELOLGTOVY, KOOMDS TOPOL O1 EXUEPOVS
Unyovicprol Kpueig LViUNG B xpNGLLoTolovVToL omd Kovoy amd ToAVAPLOUES
EQOPUOYES. AVAAOYOL LE TO TOGOGTO EMKAALYN G TTOV Ol TapOLGLALOVY 01 TPOCTEANGELS

o6 TOVG SLOUPOPETIKOVG TEAGTES, OOl SLHUOPPAVETOL | GLVOAMKT EMLOOCT) TOV GLGTIUOTOC,



160 epdhono 9. Emidoyog



Bipiroypooio

[1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

[9]

Rafael Alonso, Daniel Barbara, and Hector Garcia-Molina. Data caching issues in an
information retrieval system. ACM Transactions on Database Systems, 15(3):359--384,

September 1990.

James Bell, David Casasent, and C. Gordon Bell. An investigation of alternative cache

organizations. IEEE Transactions on Computers, C-23(4):346--351, April 1974.

Elisa Bertino and Lorenzo Martino. Object-Oriented Database Management Systems :

Concepts and issues. IEEE Computer, 24(4):33--47, April 1991.

Paul Butterworth, Allen Otis, and Jacob Stein. The Gemstone Object Database Management
System. Communications of the ACM, 34(10):64--77, October 1991.

David Callahan, Ken Kennedy, and Allan Portfield. Software prefetching. pages 40--52,
1991.

Michael J. Carey, David J. DeWitt, and Jeffrey F. Naughton. The OO7 benchmark.
Technical report, Computer Sciences Department, University of Wisconsin-Madison,

January 1994.

Michael J. Carey, David J. DeWitt, Joel E. Richardson, and Eugene J. Shekita. Object and
file management in the EXODUS extensible database system. In Proceedings of the 12th

International Conference on Very Large Databases, pages 91--100, August 1986. Kyoto.

R. G. G. Cattell and J. Skeen. Object operations benchmark. ACM Transactions on
Database Systems, 17(1):1--31, March 1992.

Lucien M. Censier and Paul Feautrier. A new solution to coherence problems in multicache

systems. IEEE Transactions on Computers, C-27(12):1112--1118, December 1978.

161



162

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

BIBAIOT'PA®IA

Vinay K. Chaudhri and Russell Greiner. A formal analysis of solution caching. In Pro-

ceedings of the Canadian Artificial Intelligence Conference, 11-15May 1992. Vancouver.

ChungMin Melvin Chen and Nicholas Roussopoulos. Adaptive database buffer allocation

using query feedback. Technical Report UMIACS-TR-93-49.

Hong-Tai Chou and David J. DeWitt. An evaluation of buffer management strategies for
relational database systems. In Proccedings of the 11th International Conference on

Very Large Databases, pages 127--141, 1985. Stockholm.

Wesley W. Chu and Holger Opderbeck. Program behavior and the page-fault frequency
algorithm. Computer, pages 29--38, November 1976.

Panos Constantopoulos and Martin Doerr. The Semantic Index System - a brief presenta-

tion. Institute of Computer Science FORTH, May 1993.

Costas Dadouris. Programmatic Query Interface and query processing for the TELOS

language. Master’s thesis, University of Crete, 1993.

Costas Dadouris, Martin Doerr, Stavroula Kizlaridou, Dimitris Mauroidis, Elena Pataki,
Manos Theodorakis, Maria Theodoridou, and George Yeorgiannakis. Implementation
of the SIB system. Technical Report ITHACA.FORTH.92.E2.#7, Institute of Computer
Science FORTH, January 1992.

Peter J. Denning. The working set model for program behavior. Communications of the

ACM, 11(5):323--333, May 1968,

Peter J. Denning. Working sets past and present. IEEE Transactions on Software

Engineering, SE-6(1):64--84, January 1980.

Martin Doerr, Polivios Klimathianakis, and Manos Theodorakis. SIS Data Entry Language

User’s Manual. Technical report, Computer Science Institute FORTH, February 1995.

Wolfgang Effelsberg and Theo Haerder. Principles of Database Buffer Management. ACM
Transactions on Database Systems, 9(4):560--595, December 1984.

Klaus Elhart and Rudolf Bayer. A database cache for high performance and fast restart.
ACM Transactions on Database Systems, 9(4):503--525, December 1984.



BIBAIOT PA®IA 163

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Foundation for Research and Technology-Hellas, Institute of Computer Science. SIB data

entry language user’s manual, Dec 1992,

Michael J. Franklin. Caching and Memory Management in Client-Server Database

Systems. PhD thesis, University of Wisconsin-Madison, 1993.

Michael J. Franklin and Michael J. Carey. Client-server caching revisited. Technical Report
Computer Sciences Technical Report #1089, Computer Sciences Department, University

of Wisconsin-Madison, May 1992.

Michael J. Franklin, Michael J. Carey, and Miron Linvy. Global memory management in
Client-Server DBMS architectures. Technical Report Computer Sciences Technical Report

#1094, Computer Sciences Department, University of Wisconsin-Madison, June 1992.

Michael J. Franklin, Michael J. Carey, Miron Linvy, and Eugene Shekita. Data caching
tradeoffs in Client-Server DBMS architectures. Technical Report Computer Sciences
Technical Report #994, Computer Sciences Department, University of Wisconsin-Madison,

January 1991.
Sanjay Ghemawat. Disk management for Object-Oriented databases.

Popi Halkia. Implementation description of the set manipulation mechanism for the
semantic index system. Technical report, Information Systems and Software Technology

Group, Computer Science Institute FORTH, October 1993. Confidential Report #2.

Robert B. Hangman. An observation on database buffering performance metrics. In
Proccedings of the 12th International Conference on Vely Large Databases, pages

289--293, August 1986. Kyoto.

A.R.Hurson, Simin H. Pakzad, and Jia bing Cheng. Object-Oriented Database Management
Systems : Evolution and performance issues. IEEE Computer, 26(2):48--60, February
1993.

Nabil Kamel and Roger King. Intelligent database caching through the use of page-answers
and page-traces. ACM Transactions on Database Systems, 17(4):601--646, December
1992.



164

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

BIBAIOT'PA®IA

Won Kim, Jorge F. Garza, Nathaniel Ballou, and Darrell Woelk. Architecture of the ORION
next-generation system. IEEE Transactions on Knowledge and Data Engineering,

2(1):109--124, March 1990.

M. Koubarakis, J. Mylopoulos, M. Stanley, and A. Borgida. TELOS : Features and
formalization. Technical Report FORTH/CSI/TR/1989/018, Institute of Computer Science
FORTH, 1989.

Klaus Kratzer, Harmut Wedekind, and Georg Zomtlein. Prefetching : A performance

analysis. Information Systems, 15(4):445--452, 1990.

K. Kuspert, P. Dadam, and J. Gunauer. Cooperative object buffer management in the
advanced information management prototype. In Proceedings of the 13th International

Conference on Very Large Databases, pages 483--492, 1987. Brighton.

Charles Lamb, Gordon Landis, Jack Orenstein, and Dan Weinreb. The Objectstore database
system. Communications of the ACM, 34(10):50--63, October 1991.

O. Deux et al. The story of O,. IEEE Transactions on Knowledge and Data Engineering,
2(1):91--108, March 1990.

O. Deux et al. The O, system. Communications of the ACM, 34(10):34--48, October 1991.

Vidyadhar Phalke and Bhaskarpillai Gopinath. An inter-reference gap model for temporal

locality in program behavior.

Giovanni Maria Sacco. Index access with a finite buffer. In Proceedings of the 13th

International Conference on Very Large Databases, 1987. Brighton.

Giovanni Maria Sacco and Mario Schkolnick. A mechanism for managing the buffer
pool in a relational database system using the hot set model. In Proceedings of the 8th

International Conference on Very Large Databases, pages 257--262, 1982.

Alan Jay Smith. Cache memories. ACM Computing Surveys, 14(3):473--530, September
1982.

Michael Stonebraker and Greg Kemnitz. The Postgress next generation Database Man-

agement System. Communications of the ACM, 34(10):78--92, October 1991.



BIBAIOT PA®IA 165

[44]

[45]

[46]

[47]

[48]

[49]

Douglas B. Terry. Caching hints in distributed systems. IEEE Transactions on Software

Engineering, SE-13(1):48--54, January 1987.

George Yeorgiannakis. Demand loading on object extensions. Technical report, Informa-
tion Systems and Software Technology Group, Computer Science Institute FORTH, June

1994. Working Note #6.

George Yeorgiannakis. Future developments concerning the memory and disk man-
agement mechanisms. Technical report, Information Systems and Software Technology

Group, Computer Science Institute FORTH, April 1994. Working Note #4.

George Yeorgiannakis. A storage and memory management mechanism for objects in

TELOS. Master’s thesis, University of Crete, 1994.

George Yeorgiannakis and Stavroula Kizlaridou. Benchmarking the SIS. Technical
report, Information Systems and Software Technology Group, Computer Science Institute

FORTH, February 1994. Working Paper #8.

George Yeorgiannakis and Stavroula Kizlaridou. System catalogue and symbol table
evolution for the support of unnamed objects. Technical report, Information Systems and
Software Technology Group, Computer Science Institute FORTH, July 1995. Working
Paper Draft.



166 BIBAIOT PA®IA



Hopdptnuo A

Yevaplo tomikng xpnong tov  AEIQ

A. Avodpourkéc Epotioeig

e 1o pfuo
>16x0¢ epwtnong Eidog ‘omdaba. (1 docoinyio)

e 20 ffuo
Amé 1OV KOoTGAOYOo emAOY®V (menu) TOL gain, eMAOYN epdINONG Queries— >

GeneralQueries— > Object/ Kind— > ListObjectsof Kind. (2 3oG0Anyieg)

e 30 ffuo
EmAoyn 0€k0 oVTIKEWEV®MY TOL OVIIKOLV GTO GUVOAO OmtévTnong (ov T0 GOVOAO
ouTo amoteleiton oo AyoTePal, TOTE EMAOYN GA®Y ) TNG TOPOTEVE® EPWTNONG KOl
EQOPUOYH TNG avadpounkng epwtnong TreeViews— > getmaincharacteristics o€
ouTd. (12 docoinyieg)

B. Mo peydAn kot por Hukpr epanon

e 1o pfuo
21006 epwtnong Artificial Object.

e 20 ffuo
Ané tov kotdAOYOo emAOYdV (menu) Tov gain, emAoyn epdwtnong TreeViews— >

Classi ficationTree. (2 30G0ANYieQ)
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¢ 30 ffuo
EmAoyn tuxoaiov k6uPov kot euedvion te Kaptog aviikelnévou (Object Card) yu

oTo. (2 docoAnyieg)

C. H nopoxdto dStadikocio omontel T yprion tov Aedtiov Elooryoync Aedopévay Kot Tov

gain.

e lo pfuo
i) Aon tov Aedtiov Elcaywyng Aedopévmv (emAoyn Admin— > entryforms omnd
TOV KOTAAOYO EMAOY®Y TOL gain). (2 S0GOANYieC)
ii) 1o mep1PaAiov tav Aedtiov Etoorywyng Aedopévmy : EmAoyn Aettovpyiog Describe
Object pe root class ArtificialObject. (2 d0GoANWyieC)

e 20 ffuo

EmAoyn oviikeluévoov AvrixeiuevoBIB949.

e 30 ffuo
Amo 10 mepifdAiov Tov gain : EmAoyr epwtnong TreeViews— > StarView xou

EKTELEON TNG Y10l TO TAPOTAV® OLVTIKEIUEVO. (2 SOGOANYIEC)

e 4o pruo
Ané 1o mepdAlov Tav Aedtiov Elcoywyng Asdopévov : EmAoyn Aettovpylog Edit
Attributes. (1 docoAnyio)

e 50 pruo
Metokxivnon oto aquired, emAoyr) NEW, emtAoyn| Apply. (2 30GoANWieC)

e 60 fruo
¥t véa kdpto Tov eppovileton, petakivnon oto date Ko emA0YH Y1 vté 10 NEW

(1e to Tpito TANKTPO TOL TOVTLKLOV). (1 docoAN i)

e 70 ffuo

Metokivnon oto date ko emAoyT| Tov current (ot véo képto). (1 docoAnyior)

¢ 80 ffuo

Emotpoen oty Tponyovuevn KApTa (Le EMAOYN TV TANKTPOV commit xot return.
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90 pripo:
Metokivnon oto place. (1 docoinyio)

100 frijno

EmAoyn Tov OLD (ue to Tpito TANKTPO TOV TOVTIKLOV).

110 fjno
EmAoyn tuyoiov témov. EmAoyn apply. (1 docoinyio)

120 fijpo

EmBeainon g mopoandve dtadikociog (emAoyr commit). (1 docoinyio)

130 frjno
Metakivnon oto created (1 docoAnyio) kot enavédAnym tov fnudtov 5-12 og eEfc:

50’ piino

Metoaxivnon oto created, emiAoyn NEW, emAoyny Apply. (2 docoAnyiec)

60’ prino

¥t véo Kapto Tov eueavileton, petakivnon oto date Ko emMA0Y YL LT TO
NEW (ue 1o tpito TANKTPO TOL TOVTIKLOU) Ko emA0YT| apply. (1 docoAnyio)

70’ piino

Metokivnon oto date ko emAoyT Tov current (ot véo képto). (1 docoAnyicr)
80’ frino

Emotpoeny otnv mponyoduevn képto (Ue eMAOYN TOV TANKTIPp®V commit xo
return.

90’ pino

Metokivnon oto place. (1 docoinyio)

100’ frjno

EmAoyn Tov OLD (ue to Tpito TANKTPO TOV TOVTIKLOV).

110’ frijno

(1 doconyio) EmAoyn| tuxaiov ténov. EmAoyn apply.

120’ frjno

EmBeainon g mopoandve dtadikociog (emAoyr commit). (1 docoinyio)
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150 fjno

Amo to mepfdAlov Tov gain : EmAoyn exec. (1 doGoAnyic)

160 frino
Alorypoen} Tng TANpogopiag mov ety dn mopordve. (12 docoAnyiec)

1o fipor
Amé to mepféirov tav Aedtiov EtcoywyngAedouévmy : EmAoyn Aettovpylog Describe

Class e root class ArtificialObject. 2 30GoANWyiec)

20 fiuo

EmAoyn aviikelpnévou Eidog ‘dyaiua.

30 Prino
EmAoyn Aettovpyiog Edit Attributes. (1 docoinyio)

4o Pripor
Metokivnon oto appearance Ko emtAoyr] OLD. (1 doGoAnyic)

5o piuo

Evnuépwon tov nediov keywévovu Link label e 10 Kelevo test.

60 fiuo

Evnuépmon tov nediov keywévov New attribute e to xeipevo Color.

70 pripor
EmAoyn apply kou EmBefoimon g mopandve dtodikaciog ( emAoyn commit). (2

docoinyieg)

8o Prino
Alorypopn} Tng TANpoopiag Tov ety dn mopordve. (1 docoAnyic)
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1o fipor
Am6 to mepféirov tav Aedtionv ElcoywyngAedouévmy : EmAoyn Aettovpylog Describe

Object. (1 docoAnyic)

20 fiuo

EmAoyn oviikeluévov Aviixeiuevol E5848.

30 Prino
EmAoyn Aettovpyiog Edit Attributes. (1 docoinyio)

4o fiuo

Metoxivnon oto museumNumber ko emAoyy NEW yt avtd. (2 docoANyiec)

So pfino
EmAoyn apply. (1 docoinyio)

60 Prino
Metokivnon oto material ko emAoyyy OLD. (1 docoAnyio)

70 pripor
EmAoyn tuxoiov oviikelpnévou ko emPefoimon g mopandve dtodtkociog (Le TV

emAoyn commit). (1 docoAnyio)

8o Prino
Alorypopn} Tng TANpoopiag mov eloiydn mopordve. (1 docoAnyic)
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Hopdptnuo B

Yevaplo Tomikng xpnone tov AAT

A. Avodpourkéc Epotioetg

e 1o pfuo
i) A6 Tov KotdAoYo emMAOYdV (menu) ToL gain, EMAOYN Retrieval — > patternsearch
pe mopopétpoug type :Term xon name : dolls. (2 SoGoAnyieg)
ii) EmAoyn Term‘dolls o to amotélecpuo mov euepovileton 6to ypaeikd neptpeAiov

tov gain. (1 docGoAnyio)

e 20 ffuo
Ané tov kotdAoYOo emAOYAdV (menu) Tov gain, emAoyn epdwtnong TreeViews— >

Termpositioninhierarchy. (2 3060ANYieC)

e 30 ffuo
Extéleon g nopondve epmdtnong (2o Prjua) pe otdyo tov kéuPo figurines omd 1o

YPG@o oL eppovileTon 6to Ypaeikd tepfdAiov Tov gain. (1 docoAnyio)

e 4o fruo
Extéleon g mopandve ep@tnong (2o Priua) pe otdéyxo tov kéuPo statues omd 1o

YPGo oL eppovileTon 6to Ypaeiko tepaAiov Tov gain. (1 docoinyio)

e 50 pruo
Extéleon g moapomdve epdtmong (20 Pruc) pe otéyxo tov kéuPo Term'<
sculpturebysubjecttype > omd 10 YpAPO MOV eueovileton 610 Ypoplkd meptBAALOV

tov gain. (1 docGoAnyio)
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60 prio
Extéleon tng mopondve epatnong (2o Brina) pe otdyo tov kéupo Term‘sculpture omd

70 YPAPO oL elEavileTon 6To YpaELkd teptBAALOV Tov gain. (1 docoAnyic)

B. Mo peydAn ko pior pukp epanon

Lo Piinor
>10x0¢ epwtnong Facet‘OBJECTS

20 pino
Amdé 1oV KOoTGAOYO emAOY®V (menu) TOL gain, eMAOYN epdINONG Queries— >

Terms— > ListTermsbyFacet. (2 30G0ANWiEQ)

30 ffinor
apto avTiKelnévou (object card) yio tuyxaio kéupo amd o Ypdpo mov eupavileton

670 YpopLké meptPEArov Tov gain. (2 S0GoANYiEC)

1o fipor
EmAoyn Admin— > entryforms ond tov KoT@GAOY0 EMAOY®Y (menu) Tov gain. (2

docoinyieg)

20 Piipo
EmAoyn Aertovpyiog (task) Edit term with Hierarchy Hierarchy‘Animals . (2
docoinyieg)

30 fiuo
Emloyn 6pov Term < Animalattributes >.

4o Prino
EmAoyn tg epdnong TreeViews— > StarView omd 10V KATAAOYO EMAOYHOV TOV

gain yio. tov K6upo Term‘< Animalattributes >. (2 50GOANYIEC)
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50 prino
EmAoyn g Aettovpylag Edit term attributes omnd tow Aedtion Elcorywyng Aedouévav.

(1 doconyio)

60 Prino
EmAoyny OLD y1é 10 yvopiouo approval_editor. (1 doGoAnyic)

70 pripor
EmAoyn Tuyoiov ovTikellévou ko evnuépwon (emAaoyn apply). (1 docoinyio)

8o fiuo

Metokivnon oto dnuovpynoév, emiey0€v Tpé€yov avTiKeievo.

90 Prino
EmAoyn commit. (1 docoinyio)

100 frijno

EmAoyn exec and to neptpdAiov Tov gain. (1 docoAnyio)

110 fjpo
Alorypopn} Tng TANpoopiag mov ety dn mopordve. (1 docoAnyic)

D.

310 mepaAiov Twv Aedtimv Elcorywync Aedopévav:

1o fipor
EmAoyn Aettovpyiog describe schema e root class AATdescriptor. (2 30GoANWieq)

20 fiuo
EmAoyn DeletedTerm.

30 Prino
EmAoyn Aettovpyiog Edit attributes. (1 doGoAnyio)

4o Prino
Metoxivnon oto attribute kou emAoy ) NEW/EXISTING. (1 doGoAnyic)
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5o piuo

Evnuépmwon tov nediov kewévou Link label e 10 Kelpevo test.

60 fiuo

Evnuépmon tov nediov keywévouv New attribute pe to xeipevo Term.

70 pino
EmAoyn apply. (1 docoinyio)

8o fiuo

EmBefaimnon g mopondve dtodikociog (emtAoyny commit). (1 docoAnyic)

70 Piino
Alorypopn} Tng TANpoopiag mov ety dn mopordve. (1 docoAnyic)

E.

310 mepaAiov Twv Aedtimv Elcorywync Aedopévav:

1o fipor
EmAoyn Aettovpyiog submit term. (1 docoAnyio)

20 fiuo

EmAoyn TermSubmission ‘Doerr ‘submit_armonicas.

30 Prino
EmAoyn Aettovpyiog Edit Submission. (1 docoinyio)

4o Pripor
Metoxivnon oto as_BT kou emtAoyr] OLD. (1 docoAnyic)

So pfino
EmA\oyn Hierarchy ‘Animals xon emAoyn apply Yt owté. (1 docoinyio)

60 prino
EmAoyn Term‘< Animalattributes > xou emAoy" apply y1 ovto. (1 docoAnyio)

70 Piino
Metoxivnon oto submitted_for ko emAoyy NEW. (1 docoAnyio)
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8o prino
EmA\oyn Hierarchy ‘Animals xon emAoyn apply yt owtdé. (1 docoinyia)

90 Prino
SounAMjpwon oxoAiov (tvyoiov) oto ypoelkd mEPPEALOV  (KOpTEAAD) TOL

enpovileton. Metokivnon oto as_ALT kou emtAoyr| tov OLD y1 owtd. (1 docoAnyio)

100 frino
EmA\oyn Hierarchy ‘Animals xon emAoyn apply yt owté. (1 docoinyio)

110 fjpo
EmAoyn Term‘< Animalattributes > xou emAoy" apply y1 ovto. (1 docoAnyio)

120 fjpo

EmBefaimon g mopondve dtodikociog (emtAoyny commit). (1 docoAnyic)

130 frjno
Alorypopn} Tng TANpoopiag Tov ety dn mopordve. (1 docoAnyic)
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Hopdptnuo C
Yevhapro tomikng xpnong tov ULAN

A. Avodpourkéc Epotioetg

e 1o pfuo
Ané tov KotdAoyo emAOY®YV (menu) TOV gain, emAOYN Retrieval-;pattern search |e
TopapéTpovg type :Person xou name : Huys.

(1 doconyio)

e 20 ffuo
EmAoyn avtikeluévov RILA/PW717384‘Huys, Frans. (1 d0GoANyic)

e 30 ffuo

EmAoyn Starview otd Tov KotGAoyo emMAOY®YV ToL gain. (2 30GoANWieC)

e 4o pruo
EmAoyn Person history. (1 3o0GoANyic)

e 50 pruo

EmAoyn Person submission Tree. (1 30GoANyic)

e 60 fruo
Enpdvion g xéptag aviikelpnévav (Object Card) yioo GAo Tor submission objects. (6

docoinyieg)

EmAoyn tov tAfiktpov TEXT kol enovaAnym Twv Tponyovuevev fnudtov yio Ao to
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ToPOTévm ovTikeipevo. (71 d0GoANyie)

B. Mo peydAn ko pior pukp epanon

1o puo
EmAoyn epdtnong Retrieval— > Personsearch ue mopduetpo role : architect Kon

6UVoAo ambivinong 14667 avtikeluévov. (1 docoAnyio)

20 fipor
EL@Avion KEpTog OVTIKELLEVOL Y10, TUYXOLO0 CLVTIKEILEVO TOV GLVOALOL OTEVTINONG. (2
docoinyieg)

C.
1o puo

Amo to mepipdAAov tov gain : EmAoyr Person history ylo. TO OVTIKEILEVO

RILA/PW717384‘Huys, Frans. (2 0GoAnyieq)

20 Piipo
Amo 10 mepifdAiov Tv Aedtiov Elcoywynic Aedouévmv: Emioyn| Aettovpyiog Edit
Person. (1 doGoAnyio)

30 pripor
Evnuépmon tov mediov kepévou Selected object pe to xeipevo RILA/PW717384Huys,

Frans.

4o fiuo
EmAoyn Aertovpylog Edit Person Attributes. (1 docoAnyior)

5o piua

Metokivnon 670 YVAOPLGULO anscestor .

60 Prio:
EmAoyn OLD. (1 docoinyio)

70 pino
EmA\oyn university, emAoyn apply. (1 docoinyio)
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8o prino
EmAoyn King’s College, London.

90 Pripor
EmAoyn apply xon emPefoinwon tng mapondvem Stodtkociog (e TNV EMA0YY commit).

(2 docoAnyieg)

100 frijno

Amo to mep1féAlov Tov gain : EmAoyn exec. (1 doGoAnyic)

110 fjno
Alorypopn} Tng TANpoopiag mov ety dn mopoardve. (1 docoAnyic)

D.
1o fipor
Amo 10 meptfdAiov twv Aedtiov Elcoywynic Aedouévav : EmAoyn Aettovpylog edit
schema.
20 Piipo

EmAoyn aviikelpuévou Person ko emtAoyn apply. (2 docoinyieq)

30 fiuo

EmAoyn aviikelpnévou Person, emAoyn Aettovpyiog edit attributes. (1 doGoAnyio)

4o Prino
Metoxivnon oto attribute kou emAoy ) NEW/EXISTING. (1 doGoAnyic)

5o piuo

Evnuépmon mediov kewuévou Link label pe 10 Keipevo test.

60 fiuo

Evnuépmon mediov ketpévov New attribute pe 1o Keipevo Person.

70 pripor
EmAoyn apply, emBefoinon tng mopondve dodikociog (emtAoyry commit). (2

docoinyieg)
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Mopdptnua C. Zevdpro Tomkrg xpnons tov ULAN

8o Prino
Alorypopn} Tng TANpoopiag mov ety dn mopordve. (1 docoAnyio)

1o fipor
A6 1o mepPéArov tv Aedtiov Elcoymyng Aedouévay : emAoyn Aettovpylog Submit

person. (1 docoAnyio)

20 Pripor
Evnuépmon nediov kepuévou Selected Object e To keipuevo RILA/PW 717384 ‘submission.

30 Prino
EmAoyn Aettovpyiog Edit Submission. (1 docoinyio)

4o Pripor
Metoxivnon oto submitted_by ko emtAoyn OLD. (1 doGoAnyic)

So pfino
EmAoyny CENS, emAoyn apply. (1 doGoAnyic)

60 Prio:
Metoxivnon oto as_Ist husband, emAoyr) OLD. (1 doGoAnyic)

70 pino
EmAoyn Corporation, emtAoyn apply. (1 docoAnyio)

8o prino
EmAoyn Adler and Sullivan, emAoyn apply. (1 docoinyio)

90 pripo:
Metoxivnon oto as_2nd husband, emAoyy NEW.

100 frijno
EmAoyn Female. (1 doGoAnyio)

110 fjpo

Evnuépmon tov nediov kelnévou mov epooavileton pe Toyoio keipevo. (1 docoinyio)
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e 120 Prjuo

EmBeBaimon g mopondve dtodikociog (emtAoyny commit). (1 docoAnyio)

e 130 Prjuo
Alorypopn} Tng TANpoopiag mov ety dn mopordve. (1 SocoAnyic)



