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ITepiindn

H ayopd tnhemxolvoviedy xablotatal ouveyts mo aviayovotxy Adyw 1660
e VOhOYWX®DY 660 xaL Oeouxdy egeléewy. Enlong, n eupela 8iddoon xau o Baludg
TAEAUETLOTOLNGNG TWV UTNPEGLAY EYOLY XATAGTAGEL EPLXTY| ANH TOUG XATAVAAWTES TNV
andxtnot| T1oug o tPoottég TéS. ‘Ouwg, N emhoyy| tng BélTtiotng unneeotiag unopet
va anodety el eaipetixd nohimhoxy, Wialtepa tay UTEEYOLY TOAAES TAPAUETPOL TLOU
meéner va xabopiotodv. To €pyo autd unopel va to avardfel évag NAextpovixdg
W TLIPOGmNOS 0 onolog, e Bdon Tig TEOTWNoELS Tou YPNoTY, danpayuatedeTal TNV
emthoyn (/xaL enavemhoyn) g unnpeeotiag ex uépoug Tou.

Yy epyaoia auty avaldetat évag anodotixdg evplotixdg alydolbuog emhoyrg
ouufohatov Tnhentxolvoviaxhs unneestags emtnédou epaouoyrg (t.y. napoyy ewdfoewy
xat’ anaitnor) Baociouévog o mpotiurioels tou YeRoTYn, TOU XBSLXOTOLOUVTAL OE
UL TPOGEYYLOY TNG GuVApTNoNg xenodtntag tou yerotn. H Bacuxy éupaon tng
epyaoiag didetal oty epapuoyy Tou akyopluou autol ot MEPLITHOOELS Omou T
dtanpayudtevon uetalt yerotn xal napoyéa elval enavahaufavoueyy,.

Apywed, Siepeuvdtar 1 Suvatdtnta enmavadianpayudtevons v enavemAoyyg
ouuBolalou urneeotiag. O Baoixdg otdyog elvan va BpeOodv xdnoleg anhég ouvOrxeg ue
Bdom tig onoleg va umopel o avtinpdonnog va anopactlel elte yia o Véo anotéhecua

g emavemhoyrg elte 6Tl mpénel va emavexteléoel tov alybdolfuo emdoyrg. H



diepetivnon avths g npocéyylong €delle O6TL, Lnd pealloTixég Lnobéoels, LNdEY oLV
ankés ouvlrxeg Bdoel Twv omolwv umopel va anopeuylel v emavextéheon Tou
akyoplOuou oe SLdpopeg evBLAPECOUOES TEQLNTHOELS.

Y ouvéyela o akybplfuog emhoyrig eunioutiletar we uia Stadixaotia exudbnong
UE 0XOTH TNV BUVATOHTNTA TEOGALUOYRG TOU NAEXTEOVLXOD AVTLTO0GATOL 6t cuVYfxeg
mou petaBdilovtal, énwg “actalelc” (wg mpog Tic mpotroelg toug) yefoTes 1
uetafBakiouevo x6otog ayopds. H déa tng mpocéyyiong autrg elvar va dobel 1
duvatdTnTa 6T0 YeNoTN VA EXPEACEL TN SLapopeTix Tou mpoTiunoy and AuTH Tou
avtinpooonov. Me Bdon auvth v minpogopla yivovtal xatdhAnhes mpocapuoYEg
070 E6WTERLXS LOVTENO Tou dlatnpeel 0 aviinpbonnog xal otadlaxd npoceyyilovial
xahitepa oL embuulieg Tou yeviotn. H amotiunon avtic g Siadixactag exudlnong,
vivetar pe v avdntuln evig mepBdAloviog mpocouolwong xal Ta TELPAUATIXG
aroteréouata anodeixviouy 6Tt 0 yeNotng mpoceyYiletal xahiTeEpd TOUALYLOTOV KOS
TEOG TNV emLAOYY cuvduacuol unneesiag Votepa and enavalaufavoueves yeNoELS.

Y10 téhog NG epyaciag UEAETGHVTAL OL SUVATOTNTES EQPAPUOYNS TWY TAPATAVE
WeDY 0E oUYXEXPUUEVES TEYVOROYIES dXTUWY oL UToPolY va yenoluoromboly yia
™y mapoy| tng uaneectiag und emhoyy|. Ewdixdtepa egetdlovtal oL nepintdhoelg tov
IPv4, IPv6, Diffserv, ATM xat Frame Relay xat xatadewcvietal ) xatahAnhotnTa g

TEOGEYYLONG EMAOYYG UEGK MAEXTOOVIXGY AVTINPOCHTY Yla xabeuld and auvtés.
Enéntng: Tedpyiog A. Ltauoding

Enixovpog Kabnyntvg Entotiung Yroroyiotdy
[TaveriotiuLo Kefing
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Repeated Agent-Baed Negotiation for Efficient
Contract Selection of Telecommunication Service
Dimitrios E. Kalopsikakis
Master of Science Thesis

Computer Science Department

University of Crete

Abstract

Telecommunications markets are becoming increasingly competitive due to both
technological and regulatory changes. Moreover, the wide diversity and the level of
customization of services have already made it possible for users to buy affordable
services matching well their preferences. However, the optimal service selection, may
prove a very complicated task in case there are several “degrees of freedom” involved.
On the other hand, this task is appropriate for a software agent that will negotiate
(and/or re-negotiate) with service retailers on behalf of the user.

In the present Master’s Thesis, we analyze an efficient heuristic algorithm for
selecting the contract for an application-level telecommunications service (e.g. News-
on-Demand) based on user preferences reflected in an approximation of the user utility
function. Our work emphasizes on the application of this algorithm to cases that
negotiation between user and service retailer is repeated.

First, we analyse the case of re-negotiation or re-selection of service contract.
The main purpose is to find some computationally simple conditions based on which
the agent can either decide for the new outcome of the selection or decide to re-execute
the selection algorithm. This analysis showed that, under realistic assumptions, there
can be established simple conditions under which the re-execution of the selection
algorithm can be avoided in various interesting cases.

In the sequel, the selection algorithm is enriched with a learning process aim-

ing at adaptation of the agent to varying conditions, such as unstable (with respect

il



to their preferences) users or randomly varying charging. The main idea is to offer
the user the ability to express a preference that is possibly different from the agent’s
recommendation. This information is exploited by means of adjustments performed
to the internal utility model that is maintained by the agent. As a result, the ap-
proximation of user’s actual preferences improves. We then present an assessment of
this learning process by means of a simulation environment. The experimental results
show that the user after a number of successive selections is indeed approximated well
by the agent, at least, with respect to his service contract selections.

Finally, we study the applicability of the above ideas with certain technologies of
the underlying network. In particular, we examine the cases of IPv4, IPv6, Diffserv,
ATM and Frame Relay, and we argue that the proposed approach is indeed applicable
to all of them.

Supervisor: George D. Stamoulis
Assistant Professor of Computer Science

University of Crete
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Evyapiotieg

POdvovtag 610 TéAOg ALTHG NG epyaciag, OEV UTOPG VA UMY EXPEACE TNV
ELYVOLOGUVY oL 6€ 660ug oThplay auth Ty npoondbeia. Ilpwy and dhoug evyaploTd
Tov enoémTN auTS TNg epyaciag x. [dpyo Lrtauolhn tou omolou 1 cuuBoly xatl m
xafodrynon frav xaboplotixés yia Ty emtuyy ohoxkiowaoy| tng. Exniong euyapiotd
Ta Uéhn g eomy Tt emitponty xx. Andotohro Toayavitn xaw Evdyyeho Mapxdto o
onoloL ue Tig mapatneRoeLg Toug cuvEBalay ousLacTixd 6Ty nolotxy Bedtiwon g
epyactiag. BEuyapiotd wWaltepa Ty mokdtyun ¢idn Avva Kupixokyou, xabdg uéow
g otevig xal dnuLovpyixis cuvepyactag wall g mpoéxutav ol neplocdtepeg and
Tig Wéeg nou npotelvovtal 6Ny napovca epyacia. Euyapiotd, enlong to Ivetitoito
ITAnpopopLxric Tou Idpluatog Teyvohoylag xaEpeuvag yia tny ulixotey vixy urtodoun
mou uou mapelye xal Wialtepa ta WEAN g opddag Thhemxolvwvidy xar Awctiony.
Evyaplotd to Havemotiuo Keftng xar 1o Tujua Emotiung Ynohoyiotéhy ywoelg
t0 onolo ¢ Oa umopoloe va yivelr auth 1 epyacia. Téhog, euyaplotd TV owoyéveld

0L TOL UE AVEYTNXE XaL UE oTHELEE xal’ Ohn TN dldpxeld TwY onouddy Uou.

Anurteng Karoduxdxng
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Kegpdharo 1
Elcaywy

H ayopd tnhemxolvovidy xabilotatal ouvveyds mo aviayoviotxy Aoyw T6c0
e VohoYW®DY 660 xaL Oeouxdy egeléewy. Enlong, n eupela 8iddoon xal o Baluds
TAEAUETPOTONGNG TWY UNNEEGLGY E€Y0OLY XATACTAGEL EQPLXTY ANO TOUG XATAVAAWTES
vy andxtnor toug oe mpoottég Twés.  Ou véeg epapuoyég mou eugpavilovral
ATALTOVY AT TNY LPLOTAUEVY] THAETLXOLYOVLAXY LTOSOWUY] Vo UTORElL Vo TEOG(EREL
eyyunuévn molbtnta unneeoiag xal napaueTeonolnon Twyv unneectdy. Ou napoyelg
mou Oa umopéoouy mpdTol va TpocPEpouy autés Tig duvatdtnteg Oa €xouv onuavtixd
AVTAYWVLOTLXO TAEOVEXTHUA. AdYw TOU UEYAAOL AVTAYHYLOLOY oL TOY SUYATOTHTLY
TRV VELY TEXVOROYLAY oL duvatés emhoYég eviog ypfotn elval ToAAég xal Umopoly
va LXavonotjoouy Tohd xald Tig avdyxeg Ttou. ‘Ouwg, m emhoyrh tng Béhtiotng
unneeoctag uropel va anodery el e€apetind tohdmhoxy, Wlaitepa dtay LRAEYOLY TOARES
napduetpol mou meénel va xaboprotolv.  To €oyo autd umopel va to avardfBel
€vag MAEXTEOVIXOS avTLnpdonnog o onolog, UE Baor Tic TPOTWRoES Tou Yo,

Stanpaypatevetar Ty emhoyn (/xa emavemhoyy) g unnpeesiag ex U€poug Tou.

1.1 Xvveiogopd tng Epyaciog

Yy epyacta auty, oplotnxe éva abpoloTixd Loviéro Tou xwdLxonolel T TPOTLUoELS
Tou XPNOTN OYETXA UE TG umneecieg mou embuuel va anoxtioel. O oplopdg
tou Baclotnxe otny umdbeon 6tL ta emuépoug ayabd mou amoxtdel o YeNoTNg

elvar aveldpotnta.  To povtého autd ypnowomoleltar yia Tov xaboploUd ToOu

1



2 Kegdhato 1. Ewoayoy

xpLtnplou emhoyhg ouvduacuod urneesias. To xpithplo emhoyhg umopel va elvon
N MEYLoTOMOINOoM NG YENOWOTNTAS, EAayloTonoinoyn Tou xécToug ayopds, N M
ueytotonoinon Tou xabapot opéhoug.

[Na v mepintwon tou cuvolxol ogéloug, avantiylnxe évag eupLoTiXdg
ahy6plluog dlampayudteuong, o onolog unopel va xpnoLwonoleital and To NAEXTEOVLXG
AWTLIPOOONO TOL YPNoTN Yla TNV emAOYY cuvduacuol unneectag xar mapoyéa. O
akyoplluog divel éupaoy atoug cuvduacuols urneesiag Ue Heyalitepn yenourdTnTA
xat elvar TOA) anodotixdg wg Tpog TNV TPocEyYLon TNg Wavixhg emthoyrc unneesiag
ya to yprotn. To tekevtalo cuunépacua npoxintel Té6c0 and Hewontixr 660 xar and
meLpoatLxY| UEAETY NG anddoorg Tou.

To mapamdve wovtélo xal o alydelBuog avantiybnxav ota mialola Tou
Evponaixo) épyou ACTS MONTAGE (AC325) [1], evé vnple otevy| ouvepyaoia
ue v x. Avva Kupixoyhou, n onola éyel enlong exnovioel Siato3y uetantuytaxos
dumhduatos edixeuong ue oyetixd Oéua [2]. To épyo MONTAGE éyel wg otéyo v
EXUETAMAELCT] TEYVOROYLAY NMAEXTOOVIXGDY AVTLTPOGHNWY YL TNV ATOBOTLXY TApoYN
LTNEESLOY ot YeNoTeg otabepols 1) uetaxtvoluevous, oe ouVHXES AvTAY®ILOUOD
UETAED TNAETLXOLVOVLAXGY POLEGY.

O rnapandve akydplbuog avalibnxe, enlong, wg mpog TNy LROAOYLOTLXY TOU
molumhox6TNTA, 1 onola amodewxvietal 6TL elval ToAvwvupxy Tapd to exOetixd
uéyebog Tou aplbuol ALY TV SUVATGY GUYSLACUGY UTNPESLAS.

(¢ enéxtaon g mapandvey mpocéyylomg, diepeuvilnxav  mepunTdoelg
enavadlanpayudtevong g vaneeoiag. O Pacixdg otdyog elvar va Beebody xdmoleg
ankéc ouvOnfxeg ue Bdon T onoleg va unopel o avtinpdonnog va anopacilel eite yia
10 véo anotélecua g enavemloyvg elte 6TL npénel va enavextehéoel Tov ahybplbuo
emhoyhc. H Siepedvnon autrg g npocéyyiong €detée 6L, und pealotixég unobéoels,
undpy oLy anhég cuVbxes Bdoel TwY onolwy unopel va anopeuybel 1 enavextéheom Tou
akyoplOuou oe SLdpopeg evBLAPELOUOES TEQLNTHOELS.

Kafdg to poviého yemowodtnrag mou oplotnxe Y TO  yeYiotn elval
npooeyylotxd xar Baciletal oe eunepla and dAhoug yprioTes, TEOXUTTEL M Avdyxm
yia ™y ewoaywyr xdnolag diaduxaciag exudlnong. H diadixacia autd éyel oxond
TNV TPOCAPUOYY| TOU NAEXTPOVLXOD AVTLRPOo®Onou ot ouVbvxeg mou uetaBdilovtar,

6nos “actabels” (wg mpog T mpotiufioels toug) ypriotes 1 uetafaiiéuevo x66Tog

Tujua Entetiung Yroloyiotdv



1.2. Yyewxr, Egeuva 3

ayopds. H wéa tng mpooéyyiomg authg elval va dobel 1 duvatdtnta oto ypviot
va exppdoel TN dtapopetixy Tou npotiunorn and auty tou avunpocdrov. Me Bdon
auth TNV TAnpogopla Yivovtal xatdAMAES TPOGALUOYES GTO EGMTEPLXS LOVTENO TOU
dtatneel o avtimpbownog xau otadiaxd npooeyyllovial xalitepa ol embuuleg Tou
xerot. H xdpua Staduxacia exudlnong avantiybnxe péoa ota mhaicia tou €pyou
MONTAGE xau xuping and v Avva Kupixoyiou.

Yy mapovoa gpyacia avantiybnxe éva neplBdilov mpocouolwong. Xe autd
10, anotywilnxe 1 Siadixacia exudOnong xat TELoaUATIXE ATOTEAEGUATA ATOBELXVIOLY
6T 0 ypotng npooeyyiletal xahiTepa TOLAAYLETOY 1S TEOG TNY ETLAOYY) GLYBLAGILOD
umneectag Votepa and emavalaufavoucveg yevioes.  Emnlong, éylwvav oplouéveg
Behtidoelg oty dadixacia exudbnong Votepa and TACATNENOELS TWV TELPAUATIXGDY

ATOTEAECUATOLV.

1.2 Xyetuxr Egeuva

Ou ¥éeg Tng mapandve TEocEYyLomng, xLeleg wg TEog Tov alydébowwo, emthoyig xaL T
draduxacia exudlnong, diepeuviinxay wg mEog TV EQAPOYY TOUS GTNY NEPINTWOT
emhoytic ouvduacuévng unnpeeciag Frame Relay [2]. Emuthéov, oty epyacia auth
mpotelvetal évag anodotixdg 1ponog Yeéwon twyv urneeoldy Frame Relay ue yeron
teodivauou ebpoug Ldvng yla Ty neplnTwon eYYUNUEYNG LTNEEGLAS XL OYXOYPEWOT)
Y v neplntwon vaneeoiag Bértiotng epuxtic ntotbtntag (best effort).

Afgolotixd poviého ypmowwonolnomng Tou YENoTY, TNAPOUOLO UE AUTO TOUL
oplotnxe oTNy napovoa epyactia, €yel yenowronownlel xar oe dhheg epyaoies, 6nmg
0 WebTP [3] nou avantiylnxe oto Iavemothuio tou Berkeley xau 1 unoBo¥Onon
talliotdy (4], Ytg 8o autés mepntdoels To Uoviédo yenowwdtnTag elvan
eZelXeVUEVO YlaL TNG AVAYXES TNG oLYXEXPUEVNS Epapuoyrc. Slotdoo, yia ta
uovtéha autd dev avantiylnxe xdnolog akydplluog yia anodotixy Sianpayudteuoy,.

Ewwodteoa, 1o WebTP eivar éva Web npwmtéxolro uetagopds, xabodnyoduevo
and 1o yeRoty, To onolo Bektiotonolel tig petaddoeg Web ue oxond ) ueyiotonoinon
™g xenowdnTag tou yeiotn.  Apywd, o yerotng haufBavelr ula mepiypagy g
ochidag Web and tov amoctoAéa, 1 omola mepthauBdvel minpogooieg 6nwg o Tinog

xaL to wéyebog g oedidag, n “adla” g xat ou anodextés xabuotepfioels Yia Gha Ta
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avTixelueva mou neptéyovtal. O napahfntng autric g nAnpopopiag, uetaBdhiel autd
ta otolyela ue Bdomn T mpotwroelg tou yprotn. Ernlormg, otny nheupd tou ypviot
yivetow extiunomn tng xatdotacng Tou duxtdou, e oxond TNV TEGBAEPN TOV YEdVELY
apiemv tov avtxelwévoy g oeMdag. T'ia xdbe avtuxeluevo, n yenowdtnta tou
xerotn elvar undév av o ypdvog dpiEng unepBel t wéyiotn anodexth xabuotépnon,.
Q2 ouvdptnon yenowwdntas utohoyiletal To dbpoloua TV EMUELOLS YENOLLOTHTOY,
otafuiouévo g Tpog T utoloytouéves “aglec” Toug. H yenowwonoinom tou yefiot
ueylotonoteltal emhéyovtag Y xatdhhnin oelod aPiEEmy TOV AVTIXELUEVOY NS

oehdag. A&ilel va onueiwbel 1L 6to WebTP 8¢ haufdvetar unddn to nbavéd xbéotog

ayopds Tng unneeoiag.

Yy meplntwon g auvtéuatng taldletixds  Borbelag,  umdpyet
€vag NAEXTEOVLXOG AVTLTEOOWTOS 0 0nolog TPoTelveL Eva VoL uToPPLLY “AicewY”
ané Tig omoles emhéyel o ypriotng. Ou mpotiuroels Tou yefiotn exppdlovial wg Bden
SLAPOPETLXADY GTOLYELWY oL UToPOLY va elval T0 x66T0g TG unneesiag, o TOmog XL
Xpovog avaydenons xat dpLing, n nuepounvia xArn. And tig npotetvéueves “Noelg”, o
xpfotng elte emhéyel wia and autég, elte uetafdilel xdnoto neploplod, § arrdlel to
Béeog evbg neplopiouol. Me autd Tov 10610 0 YeRotNng UeTd and enavalaufavoucveg

xeroes moooeyyilel xalitepa Tig TpoTUGELS TOL.

‘Oco apopd otny enavadlanpayudteuon to UEYAAITEPO UEQOS NG OYETLXTS
€0ELVAS AVAPERETAL OE EQPAPUOYES UETAd0OMS axohoubidy exdvov (video) ue oxond
Vv xakdtepn duvatd nowdtnta otov tehxd yeRotn [5][6]. Erlomeg, wa npocéyyiom
Yl emavadlanoayudteuon oLUPBOAAlOL GUGGWEELUEVTS XLVNONG OF UAXQOYPOVIES
ouvdéoelg meplypdpetar oto [7].  Exel npotelvetar évag evpltotixds akydolbuog
enavahaufavouevng dtanpayudtevons yia to uéyioto pulud uetddoong (peak rate)
ue Baon napatnevioerg xivnong. Ailer va onuelwlel 6Tl oe auth v mpocéyyion
de yenotuwonoteltar xdnolo wovtéro yenowwdtnrag tou yefotn. Télog, oto [§],
mpotafnxe €vag cupuUAg MAEXTEOVLXOG AVTINEOOKTOS O ONolog dlampayUaTEVETAL
emavalauBavoueva yia o ebpog Ldvng mou hauBdvel o yeriotng and wa ovvdeon ABR
Yl tapoy | urneeostag video [9]. H Swanpayudtevon yivetal ue Baon éva anké povtého
xenowdtnTag yia to yefotn to onolo edaptdtan and v nolbtnTa g unneesiag,

dnhadn to haufavéuevo ebpog Ldvng.
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1.3 Opyvdvwor tng Epyaciog

‘Ocov agopd o1tn dowr tng undhownng epyaciag, oto Kepdhawo 2 mepiypdpetal
ouvonTtixd to LTOBabpo YVHGENY 1oL YEELALETAL Yld TNV TEPLYPAPY| TwV DY Tou
npotelvovtal. oto Kegpdlaio 3 oplletal to mhalolo tng npotelvouevng npocéyyLomng.
Optletar o povtéro tou yphotn xar xabopilovtal ol Bacwxég unobéoes. Katdmy,
oto Kegpdlao 4 mepiypdpetar Aentouepns évag alydplbuog Sampayudteuorng mou
mpotelvetal and Ny mapoloa epyacta, wall we T Oewentixd xou melpauatixy
texunelnoy tou. O akydpbuog autdg emextelvetan, oto Kegpdhawo 5, mpog tny
xatevluvon TNg EnavadLATEAYUATEUONG XAl SLEPELVAVTAL OL BLAPOPES MEPLTTHOELS.
Y10 Kegpdhawo 6 nepiypdpetar wa Swadixacta exudlnong mou €yer »g oxomd T
BehtioToNOlNON TNG GUUTECLPORAS TOU AVILIPOCKONOU WS NEOS TG TOAYUATLKES
npotiroes touv yeriotn. H Swduxacia auth adioloyeitaw melpauatied upe v
avantuin evég xatdiinlou nepiBdiloviog mpocopoiwons. Yto Kepdhato 7 yivetaw
o LEAETN Yl TLg duvatoTnTES EQAPMOYNS TNG TEOTELVOUEVNS TEOGEYYLONS OF
dudpopeg TtEYVOlOYieg TAemxolvmvidy.  Téhog, oto Kepdhato 8 avagpéoovtal ta
XLELOTEPA CLUUTERAOUATA OV TPoéxLYay and auth TNy epyaocia, xabdg xaL oplouéveg

xaTeLOVVOELS YL LEAAOVTLXEG EMEXTAGELS.
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Kegdhlaro 2

YrnoPabeo

2.1 Xvuvdaptnoy Ixavoroinong xaw MeyioTtonoinom
Evnueplag

M and tig Bacixdtepeg évvoleg otn mxpoowxovouxy| Bewola elvar n ocuvdptnom
xenowdtnrag evos yerot [10]. Eotw bt évag yeRotng npdxeltar va emhélel éva
“Bidvuoua” z = (21, ..., z,) and n xatavalotxd ayadd. Luyxexpuuéva, to z; expedlel
v nocétnta Tou ayabol i I'a mapddeiyua, évag meldtng mou mnyaivel oe éva
xatdotnua xat Békel va ayopdoel doul, ydia, avyd xkn. T to cdvoro autdy
TV npénel va emhéEeL Tov xaNITERO GUVBLAOUS TOLOTNTAS, TOGOHTNTAG XAl XGOTOUS.
Eniong, unopel va va emhéiel va ayopdoer ta ayald autd and to xatdoTnUa TOU
ornolou 1 npocpopd Ha elvan ouupepdTepn. Autég Tig emthoyég o neddtng fa Tig xdvel
ue Bdom oplouéva xpLTHELAL TOU APOEOLY TOGO GTLG AVAYXES XAL TLG TEOTULYOELS TOU,
HGO XAl GTOUG OLXOVOULXOUG TOU TEPLOPLGLOUG.

Ov avayxeg xau oL TPOTUUNoELS EVHS XATAVAAWTY, UTopoly va xedixonotndody
wéow g ovrdetnons xenoudtnzas u (). O bpog yenowbdtnta oty neplntwomn
auth unopel va onualvel To yenuatixd x€pdog Tou YeoTn 1 TNV TPoonmXy Tou
weavornoinom. Tevixdtepa, éxel v évvola g Bektiwong tou Protixol emmédou (xa
doa g evnuepias) Tou yeRot. Katd cuvéneia n cuvdptnon yenowwdtnrag dev unopet
va avtiotolyniel axplBos oe xdnota tocotixonomuévy évvota. Autéd cuuPalvel Suotu
emAoYT] evog ayabol yivetal uetd and olyxpion ue 6Aa ta dtabéoiua. Katd ocuvéneia,

autd mov €yel onuactia elvar 1 ddraln TV SLavuoUdTOY z ToGOTHTLY ayaldy ©g

7



8 Kegdhaio 2. YrnéBabeo

Tpog TNV Yenourdtntag tou yeriotn. H Bacuer Biétnta tng ouvdptnomns u () elvat bt
u(z) > u(2') av xar wévo av o cuvduacuds ayaldv (1 utneeoudy) z tpotiudta and
Tov 2.
Eilvau dtawcbntixd gavepd 6Tl 1 yenouwdtnTag tou xatavadont yivetal uéyiotn
6tav To x00TOg Ayopds Yivel (00 uE TO UEYLOTO YEMUATIXG TOGH TOU EMLTEETEL O
meolnoloyLoudis tou. 261660, 68 TOAAES TepInTHoELS elval To Aoywxd va unolésouue
6L e€oxovounon YeNMUATeY elval onuavTixy artalitnon yia Tov Xatavahety. Xe autés
TLG TEQLITMOELS GXOTOG TOL XATAVAAWTY Elval 1) ueYLoTOTOolnoY Tou xabapol opéloug
(Net Benefit):
NB(z)=u(z) —c(z) (2.1)

émov ¢ (2) elvar o x6oT0g AYOPds ToL 2.
Ovolactixd 1 ouvdptnon xabapod opéloug elvar pia ouvdtenon yenowwoTnTag

uepxds ypauuxy (quasilinear) nou oplletar v e€rg:
U(x,z)=x+u(z2), (2.2)

6mou o elvat To YEMUATLXG LUTOAOLTO TOU YENOTN KETA TNV ayopd Twv 2. H cuvdptnon
auTy elvar Ypauuxr g meog ta yefjuata nov eowxovouel o yeotns. Autd, bung, dev
elvar anapaitnto yia ™y u (2). Me Bdon autd tov oploud, to npdfinua tou yefot
elval ) peyLotonoinon g yenowbtnrag U (z, z), dedouévou 6t x+¢ (2) = w, bmov w
elvar o UéyLoto drabéoiuo nocd nov unopel va Tkne®aoeL o yeotng. Aviixaliotdvrag

T0 = oty edlowon (2.2), to npdBinua Bertiotonoinomng Tou yprotn yivetal
maxu (z) +w — c(z). (2.3)

H peyiwotonoinon autis tng mocdtntag dev eaptdtar and tn otalbepd w. Autd
onualvel 6TL To TEéRinua Tou YENOTN AVAYETAL GTN UEYLGTOMOINGY NG TOGHTNTAG

u (2) — ¢ (z) nou elvar to xabapd dpelog nov avapépbnxe TapaATAve.

2.2 Kwbduxonoinoy Ipotiurocewy Xpnotony

Mua cuvdptnon yenowdtntag unopel va €yel dlaopeTixy Uop@Y avdhoya UE Ta
YALAXTNOLOTLXE TOU XATAVAAGTY Xxal TV dabéowwwy ayabdyv. Me dila Aoyl

x&0e xatavalotic €xel wla wovadixy) cuvdptnon YenowdTnTag, 1 onola Uropel va

Tujua Entetiung Yroloyiotdv
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uetafBdihetal xabdg nepvdel o Ypbvos. Adyw autdy TV WlutepothTwy, éva and
ta duoxoldtepa moofBMjuata 6T Uovielomoinon yenotdv elval 1 padnuatue) 1
akyoplOuwer éxpoacy tng cuvdptnong yenowotntag. Idavixd, Oa énpene yia xdle
ot va dnuuovpyeitar éva avtiotolyo wovtélo, xdtl To omolo elval mpaxTixd
avépLxto. Nty npdln éxouy avantuyBel teyvixég oe dldpopous Touels, 6nwg TEYYNTY
vonuootvy, exnaidevor, fuyoloyia, emxowvovia avlpdrov unyavis x.o. Kdabe
TEYVLXY XENOLLOTIOLEL BLAPOPETLXOUG TEOTOUG AVATALAGTACTG TOV YAPAXTNELOTLXMY
evog yeotn xau xatd ouvénela dapopetixés uebodoug amoxwdixonoinong g
anattovuevng mAnpopopiag. Ou mpooeyyloelg autég umopoly va dlaywpelotoly oTig

TAEAXATO XATNYOPLEC:

o Texuikeés Ocwolas Amopdoewr OTLG TEPLOCOTEPES ANO AUTEG TLG TEYVLXES OL
TEOTINOES Tou Ypriotn exppdlovial ue Wibtntes xau Bdern [11]. Ou Wibtneg
XWOLXOTOLOUY YAPAXTNELGTIXA Tou Yehotn UE Bdom ta onola AauBdvetal wia
andégpacy. Xe xdle WiétnTa avtiotouyeltar éva Bdpog mou dnAdver néco
onuavtixy elvar 1 WLéTHTa auty oty 6An dwaduxacia. Autd 1 TEXVIX €XEL
EPAPUOOCTEL GE GLUGTHUATA TOL UTOPOVY VA TEOGARUOLoVTAL GTN GUUTERLPORS
Tou yphotn ue Bdon mpoowmxés npotunoes [12]. Iapbuoia teyvixd €xe

epapuootel yia autouatonolinon taldwtixdy emhoydv[4).

o Moviéda Nevpwrikdr Auktiwr ta veupovixd dixtua [13] arotelodvtal and
cuVdedeévoug xOUPoug, GUOLOUG UE TOUS VEUPMVEG TOU VELELXOD GUGTAUATOG
oV
avBednou. Eva tétolo dlxtuo pueltan tov dvbpwno, uabaivovrag and eumelota.
‘Eyouv epapuootel o ToAd npofMjuata UE onUAvTLXY TOATAOXOTNTA, OTWS
avayvéelor tpotinwy, tpofBiédels, Loviehonolnoy cUGTNUATEY, TEOGOUOIKOT

avlpdmivou chuatog xal mpohjuata eAéyyou.

o Mebobor Bayes m Baoixi undheon autdy Ty TEYVIXGY elval OTL 0L TOGOHTNTES
mou elvar xploweg ywa ™ Mdn andpacrng ennpedlovial and XATAVOUES
Tuyaloy BeTaBinTdv xal xatd cuvénela ol anopdoelg hauBdvovial Hotepa and
alohdynon 666y TV oyetxody mbavobewpntixdy peyeddv 660 xal Ttev
mapatnEolUEVLY dedouévey. Tétoieg uébodou €youy epaouootel xuplwg Yl

uovtehonoinon xa npdBAedn cuunepLpoods, 6nng Yia tapddelyua yia tpdBAied

Anuitelog E. Kalodudxng



10 Kegdhaio 2. YrnéBabeo

s avtidpaons uabntdy oty Mon npofinudtey [14].

o Noyikés MeBodor oe autég tig Teyvixés yivetal avanapdotacn nhnpopopiag
UEGw AOYXDY YAWGOKY xau epapubletal exudinon yonoLuLonoldvTas Xavoveg
neéBredng. H acapric doykr (fuzzy logic) elvar wa evpéng dadedouévy
Aoy uébodog xatd tnv onola oL xavéveg mpdBredmg Pacilovtal neplocdtepo
oe brafabuioes akjberas napd oty andlutn hoywyj Boole [15][16]. Ilo
ouyxexpuréva, oL Tyrég 0 xar 1 divovtal wg axpaieg mepuntioelg aijlelag, evé

urdpyouy xal evdilducoes daBabuioels.

o Yrepeorumnres Texrikés (Stereotype-Based): ou teyvixée autés dnutoupyolyv
wovtéha yenotdyv ue Bdor xdrowa orepedTuma (stereotypes), Snhadrh unobéoeig
OYETXE UE TA YALAXTNELOTIXE TWV YENotodv (m.y. Touplotes, enayyeluaties
xAn). Téroleg teyvixég epapudloviar dtav elval epuxtés o xaboplonds Ty

otepeotinwy [17][18].

o Etadikeuucrves Texvikes tétoleg T VIXES Exouy avantuyOel yia Suohextixolc
xerotes [19] 4 yia wovtelonolnom tng ouunepLpopds evis yefoty ou neplnyeltal

otov nayxéouLo Sixtuaxd Lot [20].

2.3 Teyvoroyia HAextpovix®dv Aviiipoo®dnwny

‘Evag nAestoovikos avnimpdownos (software agent) elvaw hoyiouuxd mou evepyet
autévoua, alhniemdp@dvtag Ue dhAoug MAEXTEOVLXOUE avTinposdnous. Evag supurig
Nhextoovix6s avitnpbonnog (intelligent agent) Siayetplletar onuavtixés nhnpopoples,
€xer duvatodtnreg exudlnons xar umopel va dpa éZunva btav emxolvwvel ue dAleg
oviénies (avunpoodnous ¥ yerotes).  Evag petakivolueros nAektoovikos
avtimpdownos (mobile agent) unopel va petafalver and vroloyioth oe LnohoyLoTA
UECK TNG LPLOTAUEYNG TNAETLXOLYWYLAXNG UTOBOUNG XAl VA EXTEAELTAL WG TEOY QAU
exel.

Eva napdderypa and v xabnueewvy Lor evig eupuols xal UETAXLYOUUEYOU
avunpoodrou elvar évag talldiwtixds mpdxtopas.  Ta xabfxovid tou elval va
eNéyyeL oyédia Taddidy (dnh. va xabopllel v unnpesia mou Ha AiPBel o neldtng-

xpfiotns) ue Bdom xdnoieg anattrioels mou €xel exppdoel o meMdtng.  Apywxd
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o talldwtxds npdxtopag, nalpvel and Tov meMdtn wa oepd and anautioels,
6meg mpooplouds talidol, nuepounvia xar dGpa avaydenons xat Gwg xdmoloug
owxovouLxolg meploptopols.  Katémy mpoonalel va Beer éva cuvvdvaoud and
vmmoeoies, mou va taetdlovy xalitepa e Tig dedouéves anattioels. INa napdderyua
unopel va avalntrioel va Beel Ty acponopxy| etatpela mouv mpocpécel To invdtepo
eLloLToLo 1) Tou T SpoordYLd TN Yivovtal ot Wpeg xovTd oTig anawtolueves. Enlong,
0 Ta€WBLeTIXdS TEdXTopas UTopel va uetaxtveltal yia va dtamoayuatevbel Ue TOUG
TAEOYELS TOY LTNEESLAY WS AVTLTEOCWTOG Tou TeEAdTY. Enouéveg, slval évag supuiig
AWVTLTPOOMTOG.

Ov petaxivoluevor NAextpovixol aviimpdonnol mpotdlnxav yia meofljuata
an6doors oe xataveunuéva cuotiuata. Xe éva woviéro neddtn-eEunnpetnty (client-
server) oL mehdteg xal ol edummpetntég umopel va PBeloxovial oe Sapopetixolg
xO0uBoug tou duxttou. To npdfinua evitoniotnxe otny dLOYXWOY NG TANEOPopiag
mou ypeetdletar va petadolel AMoyw tng emxoveviag OV oVIOTHTOY TOU TApATdve
wovtédou. O 6yxog autiis tng tAnpopoplag unopel va ehattwiel av oL efunnpetodueveg
ovtétntes, avtl va Stampaypatedovtal and uaxpld Ue Tov eEUTNEETY), UETAXLYOUVTAL
otov x6ufo tou egunneétn xat “cuvouthoty” wall Tou Tomxd ¥ av de petaxtvolvral
oL {Bleg va GTEAVOLY évay MAEXTEOVLXO AVTINPOGHTO UE TNV EAdYLoTN amapaltntn
nineopopla. Autd, extdg and ) uelwor Tov dyxou tng Thnpogopiag mou yeeldleTal va
uetadobel uéow xdnolou Suxtiou entxolvmviag, teptopilel Ty enidpaom npoBinudtoy,
onwg opdipata UeTddoong 1 xaTacTAoES GLUPHENOTS.

II6te, 6uwmg, évag nhextpovixdg aviinpdownog Aéyetan eupuig; H andvinon oc
autd To epdTNHUA dev elval mpogavig. Tlap’ 6ha autd supuYig unopel va yapaxtneLoTel

évag NAEXTEOVIXGS AVTLTpbonnog 6Tay dlaxplvetal and Tig tapaxdtw Widtnteg:[21]

e ToooaguooTLkéTnTA(reactivity): évag ELPUTS NAEXTEOVLXOS
AWVTLTPOOMNOG TEETNEL VoL €L T1) duvaTdTNnTa va tapaxoloviel Tig uetaforés Twy

oLVONXGY x4t and T onoleg AetToupyet.

e modAmym (pro-activeness)-évag eupuiic aviinpbownog mpémel va Umopel va
AaufBdver uétoa X TGV MEOTEQHY YL VA AvTLUETONLoEL Thavég UehhovTixég

XATAGTAGELS.
e “rovwrikdTnTa’ (social ability): évag evpuic aviimpbownog npénel va umopet
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va ETLXOLVOVEL UE GAAoLg avtinpoodroug B/ xal avBpdrous.

Kafeuid and avtég tig Widtnteg dev napovotdlel Wialtepeg Suoxohieg. H oyedlaom
evbg eupuolg avtimpoodnou yivetal todmhoxn dtay pall ue to nepBdhhov Aettovpylag
uetaBdAlovTal xaL oL 6xonol mou TEENEL VA EXTANPOCEL 0 AVTLTEOcWROS B 6Tay )
emLXOLVOVIA U AAAOUG AVTLIOOCHTOUS TAlPVEL TN LOPYY TNG SLanpayUATELGTC.

Ou eapuoYés TOV NMAEXTEOVXGDY AVTLIPOGGN®Y XANITTOLY GYEdOY OhO TO
PACUA TWY EPAOUOYAY TNG EMLOTHUNG LTOAOYLOTAOY. Evdeuxtixd avagpéoovue ueptxd

rapadelypata:

o Tnlemrkovwries: o aviavouevog 6Yxog mAneooplas mou dtaxiveltal uéow
OA®Y TV TNAETLXOLYWVIAXGDY GUGTNUATGY EYEL dNULOLEYNOEL TNV avdyxn yia
™ XYM MAEXTLOVIXGY QVTILIPOCKONKY UE oxomd elte TNy amhonoinom xou
Bektotonolnon g yefons [22, 23, 24] twv vnanpeotdy f/xar Ty xaliteen

eowteptx xatavour| Tov Slabéouwy ndpwv[25, 26].

o H)\erToovikd Euméoro: oL duvatoTnTeg ToU TOOG(EQEL
N TEXVOROYIXL TWV NAEXTLOVIXGDY AVILTOOCHTOY UNOpoLY v yernotuonomniody
YLoL VoL QUTOMATOTOLG0LY TiG YpovoPbpes Sladuxacies ayopanmwlnoldv[27], evd
éyeL npotabel éva ovotnua (ksabah [28]) oo onolo ot xatavaintés dnutovpyoly
NAEXTEOVIXOUG  AVTLTPOGMNOUG TOU  SLATPAYUATEVOVTAL YLA  ayopamwAnoieg
ayaldv. Ernlong, n yefon tov aviinpoodnoy unopel va enextalel [29] xar otov

xaboplopnd g TyroloyLaxrc tolTixig Tou axohoulel évag TwAntrg ayaldy.

o Biopnxavia: éva and ta npdta cuoThuata mou avantiyOnxav frav to YAMS
[30] (Yet Another Manufacturing System). ‘Htav éva olotnua nohhanhdv
AVTLTPOOONOY VLA TN BEATLOTY XATAVOUN TWV AELTOLEYLAY AVAUECK GTOUS TOUELS
ulag Broumyaviag. Erlomg, ywa tov éheyyo hertoupyudv (my.  Sayelpiom
ueTddoomns nhextoxol peduatog) avantdylnxe n thatpdoua ARCHON [31] nou

divel T Suvatdnta avdntuing cuoTNUAT®Y TOAATAGY AVTLRPOCHTOY.

e Ymoorrol€n Amopdoewy: nobopata  €youv  mpotalel  apytTeExTOVLXEG

NAEXTOOVLXGY AVTLTPOOATOY YLo LTOoTHELEY anoPdoewy [32] yenotuonoldvTag

Bewpla dnpopootdy.
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Kepdlaro 3

Oplonog xaLr Avaluor tou

ITpoBMpatog Ernthoyrg

Y10 xepdhao avtd oplletar to mEdBinua emthoyrs cuvduacuol unneeciag and
0 yeYotn. Kabopllovtalr Aentouepds ov Pacixés napduetool mou EUTAEXOVTAL
XAl TEOBLAYPAPETAL 1 XENON T®V MAEXTLOVIXGY AVILIPOCHNOY YL TNV AnNodoTixy
avTiueT@nLon Tou. Ilepiypdgetal n woppy| tng napeyduevng unneectiag nou nEéneL va
anoterel olvoro ayaldv ue Staxpitd enineda nowbtntag. O yprotng emhéyel aut
v urneecta, AauBdvovtag unddn xal TIg TPOCLTIXES TEOTUUNCELS TOU, OL O OTOlEg
xwdxomotolvtal 610 apyelo tpocHTXdY npotiuroewy. H xwdixonolnon cuvdudleto
UE €va TPOGEYYLOTLXO MOVTEAD TN GUVEPTNONS YenourdtnTag Tou yerotn. O tpdnog
emhoyYg TN unneectiag unopel va oxonelel oty Beltiotonoinon Tou xabacol ogéloug,
OTY) EYLOTOTONGN TNG YENOWOTNTAG, 1| OTNY EAALYLOTOTOINGY), TOU XOGTOUG AYO0PAS.
Fevixd, elvar elalpetixd noldmhoxo va yivelr and to ypfotny Béltioty emhoyy]
umneectag, ondte EMOTEATEVETAL M XpNoM EVOC NAEXTEOVLXOD AVTLIOOGATOL.  XT0
EMOUEVO XEQPAAALO TEPLYPAPETAL TS O NAEXTEOVIXOS AVTLNPOCWTOG AVTLUETORILEL TO
ne6fBinua emhoyis tng umneeoiag, evéd oto xepdialo 5 avtuetwrniloviar Héuata

enavadianpayudtevong tng urneeciag xatd ) didpxela mapoyhg TNg.
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14 Kegdhaio 3. Oplouds xaw Avaiuon tou IpofMjuatog Enhoyrg

3.1 Ilepuypagr Evdeixtixod Yevapiou

O optoubds xar 1 avdluorn tou edetalbuevou npoflihfuatos anattel tov xaboploud
CAPROY XAl PEANGTIXGY LNoDEcEwY Uéoa ota mAalola Ty onolwy elval epapudoyueg
xaL eavoroTixég oL mpotewvéueveg Moelg.  YroOétouue, howmdy, éva 6evdplo 6To
onolo LdEYoLY XATAVAAWTES XAl TwANTES ayaldy. Ayabd Hewmpolue 6TL elvar uia
n\extpovikt) vrnoeoia (BA. map. 3.2). Me autd tov bpo evvoolue xdbe unnpeoia
mouv unopel va mapacyebel pe xdmowo Miextpovixd wéoo (umoloyioth, Thedpaot),
eadL6povo, xhn) xau va uetadolel evelpuata ¥ aclpuata. Eva ankéd napdderyua elvar
n napoyt| video. H mnyr ulag nhextpovixyic unneeoiag yevixd Bploxetol paxeld and tov
xatavalot, ondte elvar anapaltntn 1 Unapdn xdrotag ThAenxolvovaxhs utodours

YLa TN METAPOPA TNG LIMEEGLAG and TNV TNYY| GTOUS TEMXOUS XATAVAAWTES.

Toug xatavakwtés toug ovoudlovue epedic xorjoTes , xahhs N xATAVIADOT TOY
NhextpovXGV LTNEEoLGY meolnolétel T xorjon evig Mhextoovixol UEoou xal (6K
xanolag ThAemxotvoviaxic unneectag. Kdle yprotng Stabétel éva tepuatixd uéco
nhextpovixns teyvoroylag ne duvatdtnta ovvdeong xat embuuel va Mfel uia vnneeotia
uéow Tou tepuatixol tou. Trv unneecia auth unopel va v ayopdoel and toAlolg
evahAaxTixolg TwAntés. MNtdyog tou elvan va BeltioTonouosl elte Y xonoyuoTnTa,
elte TNV 1] ayopds, elte éva cuvduaoud avtdy. Ta va elvar autd epuxtd xar un
TETOUUEVO elvan anapaltntny 1 mowAia Tev ayabdy 1660 wg npog Ty todTTA 660
XAl OG TEOG TNV TLUY THANGTG.

Ov mwintés, npounfedovtar Tig unneeoieg and dhhoug LETATLANTES 1| and TLg
mnyés dnuovpylag g xdbe umneeoiag. Mmopel va unv Swabétouy v anacaltnty
TNAETUXOLVOVLAXY] UTOSOUY XAl VA YEEGVOVIAL TN UETAPOPE TWV AMULTOUUEVGY
UTNEESLAOY and TOug ApUOBLOUS TaPOoYElG oUVdEOTS. XTO GEVAPLO TOU MEPLYPAPOLUE,
Ouws, 0 YpRoTNg €xel xevTplx)| onuacia xaL e uag evdlapépel g npounfedetal o
TwlnTthg Ty unneecia. Oswpolue 4TL oL TwANTES elval oL Tapoyels LTNEEGLGY oL ontolot
avtaywvilovtal uetadd Toug xar StampayUatelovTaL Me Toug XPNOTES, UE GTOYO TN

BehtioTonolnom TeY xeEdKY TOug.

Ot Sampayuatedoets HETAED TALOYELY XAl YENOTGY UTOEOHY va Steuxoiuvioly
xal vou Ylvouv TLo anOTEAECUATIXEG UE TN YPNOYN NASKTQOVLKWY aVTLTOOCWTWY

(agents) toug onoloug umopody va dtabétouv 1660 oL napoyeic oo xat o ypfotes.

Tujua Entetiung Yroloyiotdv
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Ou mhextpovixol avunpbownol (BA. Kep. 2) anoteholv auvtédvoua npoypduuata
ue otouyela texvNTic euguiag xar duvatdtnreg exudlnons.  Luyxexpuuéva yia
Toug yefiotes, yvwpilovtag W pabaivovtas T mpotwdoels Toug, UTOEOLY va
TOGOTIXOTOWOOLY XANITEPA TO OPENOG antd TN My TNng unnpeeoiag xat va xdvouy tny
emBuunty Bedtiotonolnon apxetd anotehecuatixd. Enlong, éxouv ) duvatdtnta va
avTLdpoly xalitepa xaL TayiTepa 68 AAAAYES TNG XATAGTAGYG TOL BLXTUOU UETAPORAS
NG urMEeGiag X TV TYGY tov enfdAlouy ol tapoyels. O nhextoovixol aviinpdownot
umopoly va €youv duvatdtnta petaxivnong ekayltotonodviag to MEyebog g
minpogoptag nou anatteltar va uetapeehel ndve and to dixtuo. Ot duvatdtnteg autég
unopotv va Bondicouv onuavtixd ) diaduxacia emhoyrc g BérTioTng unnpeeatag.

AvtioTtolyoug MAeXTEOVLXOUG AVTLTPOGMNOUG UTopolY va Sabétouy xair ot
TAEOYELS YLl TN SLATPAYUATEUOT) LE TOUG AVTLTPOGMTIOUE TWY YENOTOY. LUYXEXOUUEVA,
oL avTtebomnoL Unopoty va epapuélovy autéuates Troloylaxés moltixés 1 va
EXTLLODY TNY XATAGTAGT) TOL BLXTUOL, VA XEAVOUY AVTLRPOGPORES GTOUG AVILTPOGHIOUG
TOY XPNOTAV XAT, UE OTOYO TN UEYLOTONOINOT TV XEESGY TOUG.

ITap™ 6k autd, oL Mhextpovixol aviinpbonmol dev anoteholy Wavixy Aoy yia
6o o mpofMjuata dampayudteuong Yia onotadirote unneesia. MMy enduevn
napdypapo, Ha mpoonabicovue va neptypddouue éva eldog unneecLdY yia TG omoleg

€yEL VOMUA 1) EQAOLOYY TWV LBEWDY IOV TEOTELVOUUE.

3.2 H Ilpooyepbuevn Ynnpeoio

H Baow npolindleon yia va elvar epapudoiues  npotelvouevn Wéa elvar 6tL xale
vnneeota aroteheitar and éva olvoro ayaldv, mou ovoudlovue pdoa (media) xau
xaféva and ta omola unopel va Siapoponoleitan wg mpog v moldtntd Ttou. H
Sapoponolnomn auth npénel va odnyel oe éva Stardfio' civoro emnédwy notbtnTac
(xbpis oe autd t ddtaly Oa elval epuxty 1 nocotixomolnom g noldTnTag TV
uéowv). [evixd to 6vvoho twv emnédwy notdtntag uropel va uny elvar Staxpitd. a
napddetyua, av  notdtnta wag vaneectag exppdletal uéow tou ebpous {Hvng (band-

width), téte T0 6UVOLrO TV ENLTES WY TOLGTNTAS AVTLETOLYEL 6TO GUVEYXES GUVONO GAwY

VEva mopdderyua un Slatddiuou cuvbrou emnédwv nowdtntac Ha unopolos va elvon éva ohvoro
dlapopeTixdv ypwudtwv. Av éva epyoctdolo napdyel yoptl Ad oe ypduata xitevo xar Aeuxd, toHTE
dev elvan cagég molo and ta dVo ldn elvar mpotudTeRO.

Anuitelog E. Kalodudxng



16 Kegdhaio 3. Oplouds xaw Avaiuon tou IpofMjuatog Enhoyrg

TV Suvatedy TGV Tou umopel va mdpel to ebpog Ldvng. Autd umopel va xdvel to
meOBAua emthoyrig unnpeeciag anayopeuTLXd TOAITAOXO.

'V autd Bewpoldue 6TL Y xdbe puéoo undpyel éva dLaxpltd oOVORO EMNESLY
nowotntas. Auth n anhonoinom dev elval meploptotixr]. YNy npddn ou xatavakwtég
emhéyouv unneecieg haufdvoviag unddhn tpoceyYLoTLXE dlaxpLtd enineda noldTnTaAC.
[Moa va yiver autéd mo cagés, ag ndpovue to napddelyua tou edpoug {dvng . T'a évay
xefotn dev undpyel ovolaoTixy| dlapoponoinon av 6To TepUATLXG TOu AauBdvel puBusd
Mng dedouévmv 50kbps 1 48kbps. Oa napatnerioel, duwg, onuavtixy dtapopd av and
50kbps, MBer 40kbps. Autéd onualver 6t elvan pealiotixd va urnobécouvue to olivoro

TV eTREdOY ToldTNTAg OTL Elval SLaxplLto.

Mia emnhéov anlodoteucTn mou xdvouue elval 6T yia 6ha Ta uéca LAy EL
éva evialo xar agnenuévo Slaxpltdé ovvoro emnédmyv moldTnTag (m.y. To 6UYVOAO
TV Yapaxtneloudy {dororn, ToXO kar, kalr, pEtotal). Autd elvar hoyixd agpol
oyedov yia onolodrirote ayald unopolv va ewsayboidv Siaxpitol yacaxtnoiouol g
ToLoTNTAG Tou. PuoLXA 1) ATEWXOVLGT) TOU APNEMUEVOL GUYONOL ETLTESLY TOLOTNTAS OE
TapauéTeous duxtiou 1 xeduxoroinorng Tou uéoou dlapépel and UEco oe UEGO XaL 0T
yevxt| neplntwon unopel va unv elvat TeTpurévn.

Xwplg va Eepetdyouue and tny npayuatixdtnta uohétovue dtL Lndpyel duecog
TP6TOG TéTOLAg AMEXOVIONS Yia Ghoug Toug Tapoyels. Autd otny medln woylel xau
unopel va anocapnvietel ue To mapddetyua Twv otalepdv ewdveyv. H moidtnta
otic otabepés exdveg anotedeltan and otoiyela 6nwg ol dlactdoelg, o apthuds Twv
dtapopeTtedy Ypoudtey mou anewxoviovial, xAn. Autd umopolv Vo UETAPEAGTOVY
dueoa oc péyehog Sedouévmy, €0Tw XAl TPOCEYYLOTIXA, AvEAOYA UE TNV TEYVoloYia
xoduxonoinong (jpeg, bmp, xAn). To npdéBlnua, 6uws, nou avaxintel elvar bt unopel
0 %&0e napoyéag va anewxovilel ue SLapopeTixd TeoéTo T dlaxpltd entneda noldtnTag
o€ TAPAUETPOUS BLXTUOU 1| TAPAUETEOUS XMOLXOTOINoNG TWV UECLV.

o va uregBolue avth 0 duoxolla, ewodyouvue axdéua uia amhodotevon.
Yrobétouue 6t yia x46e uéoo undpyel xowvdg (and Toug napoyels) tpdrog anelxdviong
TOV SLAXPLTOY EMIEdWY TOLOTATAG OE Yapaxtneltotxd duxtiou 1) xwduxonolnong
uéoou. I'a mapdderypa, ewxdveg dplotng notdtntag and 300 dlapopeTixois napoyels
meénel va elvan un drapoponotfoiues. Autd, av xou dev elvatl andluta axplBés, unopet

va npooeyyioel TNy moaypatixétnTa av Oewproovue 6tL 6hot oL TapoYElg UTNEEGLGDY

Tujua Entotiung Yroloyiotdv
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€youv @tdoel neplnov ota dla enineda teyvoroylag. Autd elvar Aoywd, apod ot
oUYY POV ETOYT LTAPYEL AVTAYWVLGTIXO TEQUBAAAOV TAQOYNS LUNNEEGLAY XaL Eupela
dtadoom g Yviong xal tng texvoroyias. Mto mapddeiyua tou ebpoug Ldvng, autd
onualvel 6Tl 6AoL oL mapoyelg UTOPOUY Vo TPooPEépouy Ta (Bla dve xal xdtw dola
v to puud Mdmg dedouévev. Apa, N neployt TLLGY oty onola anelxovilovtal ta
draxpLtd enineda notdtnrag elvar n dia yia dhoug Toug napoyels. Ia va ylvel axdua
o Eexdbapo, 670 napddelyua Twv otalepdy exdvmy, av 6lot oL tapoyeic dtabétouy
TS o oUyypoves teyvoroyies xmwdixonolnong (jpeg, xhn) xat napovsiaong (0Hbveg
v avdluong), Téte, breg xat Ue To eVpog LAYNG, M eV AOYw® anelxdvion urnogel va
elvar xouve] yia 6houg. Apa, unopolue va Oewp|GOUUE EQPLXTY TNV XOLVY| ATELXOVLOY) TWY

dLaxpLtdv emnEdwVY moldTNTAS 68 TAPAUETEOUS BLXTO0L 1 XLOLXOTOINCNG TWV UEGLV.

Y wéypL Tépa mepLypapy| dev €yl avapeehel n analtnomn yia Tig unneeoieg va
elval nhextpovixés. Eva napddetyua un nAextpovixig UTNEEsiag YLa TNy onola elvan
EQPAPUOGLUES OL TPOTELVOUEVES LBEEG, elvan 1) déoueuon dwpatimy yia diavuxtéoeuon).
H d¢oucuomn auty| unopel va yivetal and uaxpld w€ow xamotou NAexteovixol duxtiou
mnpogoptdy. To dwudtio unopel va Hewenbel wg éva olvolo and emuéooug otolyela
Ta ontola BLAPOPOTOLOYY TNV TOLOTNTA TNG TEOGPELOUEVTS Lneectag. Tétola oTolyela
unopel va elvar 1 tomolesia tou dwuatiov, ov Slactdoelg tTou, o eEomhlomds ToL,
xhn.  Emnlong, avtod tou eldoug 1 umnpesio unopel va mpoopéoetan and moAlolg
avtaywvlouevoug napoyels. Mropel va Sel xavelg 61t oL anhonolicelg Tov elodyaue
ToEANdVe elval eQPAPUOGUUES Xal G auTh TNV Tepintwoy. Av xat auty| v unneeotia dev
elval nAextpovixy|, N drampayudrevor) tng Unoeel va yivel nAextpovixd, ue tn yeron
avunpoodney. Enniéov, n inapdn Staxpltdy xatnyopldy noldtntag dleuxohivouy

S0YXOLOT TOY GLYSLAGULAOY XAL TN BLATEAYUATEVON UECH AVILTOOGOTMY.
0 VYL o v

Ou unnpeotieg, Aowndy, 6Tig onoleg avapepbuacte 6To e€fg, elval Nhextpovixég,
evvomvtag 6t umopolv va napouctachodv uécw xdmowou MAexTeovixol UEcou
(m.x. vnoloyloth) xal va uetadofody uéow xdnolag TRAETLXOLVOVIAXYS LTOdOUTG
nhextoovixic teyvoroylag (Internet, ATM, xin). Enlong, Gewpolue wg daxpitd
6UVOLO ETLTED OV TOLOTNTAS TOY UEGKY, TO GUYORO TOY YARAXTNOLEUGY { doLoTn), ToAD
kaXrj, kaXr}, perorat. Ta enineda avtd apopolv enineda xwdixonoinong Twv Uéowy
(m.y. avdluom ewxdvag, aplhuds ypwudtoy, xin). Eva uéoo unopel va elvat axoloubia

eévwyv (video) ouvodeubuevy and fiyo, fyog, otabepn euxdva f anhéd xeluevo (text).

Anuitelog E. Kalodudxng
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| Méoo | Eninedo IHowétnrog |

Video KaAn
‘Hyxos TONO KaAr}
Euwkova doLotn

ITivaxag 3.1: Hiextpovixy Yrnpeota

Mia nlertporikti vrnpeoia anoteheltar and éva olvoho ayabdv mou ovoudlovue
péoa xabéva and ta omola umopel va Slapopomoleltal W TEOg TNV TOLOTNTA Tou.
H nowbmra evég uéoouv Oewpolue dtu €xel Saxpitée SaBabuloelg, 6nwe to cvvoro
TV Yapaxtnoloudv {dotomn, moXO kalj, ka\j, uerora}.  Enlomg, umopel va
MeOel and tov dvbpwmo upéow evée mhextpovixod uéoou (my.  umohoyloTr) xal

va uetagepbel mdve and xdmoia tnAemxowvowiaxt vrodour, (Internet, ATM, xir).

Y yevut| nepintwon uéoa Oa unopoicay va Dewpendodv xal dhha oTolyela, 6TKG, Yia
mapddetypa, Ta “java script” otig unnpeeotieg tonou “Web”. Mnogel xdnolog yerotng
Vol AT TAOEL GUYXEXQUUEVA YapaxXTNELoTXd Yia To Uéyebdg toug, TL emtpéncTal va
x&vouv 1) axdua va anayopedoel TNy extéheot| Toug. Ilap’ dha autd, Oa neplopiotoldue
OTA UECA TOL AVAPEQAUE TAPATAVE, apol, apevig elval Ta cuvnléotepa uéoa mou
oLvVaVTaue oty TEdly, agetépou Sev uag evBLAPEPOLY TA EWLXE YapaxTHELOTLE
tou xdbe uéoou, ahdd 1 duvatdtnta StaBdbulong g moldTHTdg Toug. XTov mivaxa
3.1 paivetal éva mapdderypa ulag unneesiag He cuYXEXQLUEVA ATALTOVUEVA enineda
modtnTag Yy xdle péoo. Emndiéov, unobétouue étL n unneesia mou haufavel o
xehotng elval eyyunuévn g Tpog TNy ToLdTNTA TNG.

Enlong, undoyel xau 1 duvatdtnta yia analtnor Slapopetixod cuvduacuol yia
dtapopetixd nepleybuevo vnnpeoiag. Egedhc Bewpodue 6Tl n ev AMoyo unnpesta elval
ewdjoelg, 6Tay o YpRoTng va analtel SLapopeTixd cLYBLACUSO UEGWY XAl TOLOTNTAG Yo
x&0e Oepatixy neployn, my. yL moMTLXY emxaledTHTA XL Yia aOlnTLXd.

O nivaxag 3.1 umopel va elvar ué€pog tng xwdLxonolnong Twv TEOTLUCEWY TOU
XPNOTN TOU XATAYPAPOVIAL GTO AQXELO TOOOWTLKWY TOOTUYLTIOEWY Tou, OTwg Ha
dovue oty unonapdypapo 3.3.3. Me Bdon tnv ninpogopia mou nepLEyETAL GE AUTH
T0 apyelo, o Mhextpovixdg aviimpdownog Unopel va yrwol(er xav va pabaiver
OLUTIEPLPOPA TOL YpRoTN Yla va unopel va tov wunlel, éotw xau npooeyyloTixd,

xatd ) Sanpayudtevon. To npéBinua mou mpoxvntel téte, elvan 1 eedpeon Tou

Tujua Entetiung Yroloyiotdv
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xAAN)TEPOL dUVATOU XL PEARLGTIXOU TEOTOU XWOLXOTOINCNG TNG CUUREQLPOPAS TOU
XPhoT™) 670 apyelo TEooKTXGY TeoThoEny. Autd To nE6Blnua e&etdlovue oTNY

ENOUEVT TaR&YPAPO.

3.3 O Xprotng

Ou ypfiotes éyouv xevipixn onuacia oto mpdBinua nov egetdlovue. Kabévag and
autols 6nwg oploaue To evdelxtixd oevdplo (Bh. nap. 3.1) haufdver wla nhextpovixn
unneeoia Uéow evig TepuaTixol Tomxd 1 and andotacy we ) Porbeia xdmoiag
mnhemxoveviaxrs urodours. Tnv vaneesia ™y ayopdlel and toug xatdhinhoug
napoyelc. H emdoyy| Tou cuvduaouod tng unneestag xal Tou napoyéa, yivetaw ue Bdomn
xanoto xpLtrpLo. To xpLtiplo autéd unopel va elvan 1 ueylotonoinon g yenowwoTnrag,
1 ehaytoTonoinon Tou x66Toug N 1) ueyiotonoinoy Tou xabagold opéloug. To xalapd
6pehog, yevixd, evdelxviel To Balud yenowdtnrtag Tou yeiotn and Ty urneecia Tou
AaufBdvel oe oyéom ue T0 x66T0G AYopds TG, AUt TocoTIXONOLElTAL XAl EXPEALETOL
oE YeNUATIXES wovddeg, ondte xat oplletal wg To xabapd x€pdog Tou yprotn and
Mdm g urneeotag:
NB (S) = Utility (S) = TC (S),

6mov to NB(S) (Net Benefit) ouuBoliler 1o xalapd bpehoc s ouvdptnon tou
ouvduaouot vrnpeotag S xau Utility (S), elvar n ypnowdmta (exppacuévn oe
XenuaTixég ovddeg) nou expedlel (Bh. xeg. 2) tnv wavorolnoyn tou yefotn and
™ Mgn Tou ouvduacuod urnpeeoiag S, aveddptnta and To x66TOG AYOPAS TNG TO
onolo ouuBoriletar wg T'C (S) (Total Charge) . Amd avtd ta ueyélr, moéner va
xaboplotel N yenowwdtnta. Utility (S). Ytg enbueveg vrnonapaypdpous Ha oploovue

€val TPOGEYYLOTLXO LOVTEND YL TLS AVAYXES TOL GEVAEloL Tou OploauE.

3.3.1 Idavixy Xuvdptnon Xpnounétntag

H ovunepipopd tou ypriotn xoduomoweltar (Bh.  xe. 2), we ™ ovvdpernon
xonowuoTnTas, 1 onola otnv Wavixy| nepintworn unopel va anotehel ula Alota and
ouvduaouois urneeotag, Tadlvounuévn Kg TEog TNV Tpotiunomn tou yerotn Yo xdbe

ouvduaoud. Evallaxtixd, Oa unopolce oe xdle ocuvduaoud va anewxoviclel évag
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aptBudg mou expedlel To Babud tng npotiunomng tou xerot. Av To xpithiolo emthoyrig
Tou Yeroty elvan 1 ueyiotonoinoy Tou xabapol opéhoug, T61e 0 aptiudg autdg meénel
va tooltan ue ta ypfjuata mou elvan dratebeyuévog va ddoel o yeiotng yia Tov xdle
ouvduaoud unneeotiag.

H noapandve Wavixy nepintowon, av xat anetxoviler axpBog tig npotiuroslg
Tou YeYotn, Eevéxel duoxolieg mou Ty xabiotolv avepdouootn.  Kat apyry,
oty mepintwon nou ou Babuol elevbepias tou mpofMuatog, dnhadh ta uéoa
XAl oL SLAPOROTOLAGELS GTNY ToLOTNTA Toug, elval apxetol, téHte M emhoyn Tou
Béktotou ouvduacuol yivetar edalpetixd mohdmAoxy, apol o aptbuds GhwY TwV
duvathy ouvdvacusy efaptdtal exbetixd and to nhifog twv Babuols ehevbeplag.
Téroro péyebog mhnpogopiag elval anayopeutixd. Idialtepa yia évav nhextpovind
avunpéowno, o onolog umopel va elval UETAXLVOUUEVOS, AUEAVEL ONUAVTLXE TO
%6670 UETAPORAS dedouévmy xal Ty xabuotépnon ot Slayelplon g Tadvounuévng
Motag?. Emmiéov, yia v xatacxeud avtis tg Motag elvan anapaltntn 1 cuvdpoun
Tou XPoTN S pog Tov xafopioud tou ueyéboug Tng ypnowwbTnTag (o8 YENUATIXES
uovddes ¥ andd oe Babud npotiunons) yia xdbe ocuvduacud vnneeolag ue oyeTxés
EPWTHOELS.

Aev elvan, ouwg, 1o wéyebog tng mhnpogoplag to wévo medBhnua. Ay
vnoféoovue 6T etodyetan éva véo wéco, T6te 1) Mota Oa mpénel va enavaxatacxeuaotel
XAl V& UTOAOYLGTOUY oL Véou auvduaouol and v apyn. Autd mou elvar axdua mo
dvoxoho, otny neplntwon auty, elval 1 amelxévLon TG AloTAS OTLS TEOTLUHOELS TOU
Xehotn(exppacuéves oe ypnuatixég wovades), apol mpénel va epwtnbel o (Sog o
XPhos yia xd0e cuvduacuéd Eeywolotd étol Hote va npoxidel 1 Talvounon,.

Axbua xar av frav duvatdg o xabopiouds g yenowotntag xabe uéoou, Oa
fitay avépuxto yia Tov (8o to yefotn va yvepeiler axpds Tic TooTiunoes Tou, apol
Ba énpene va doxwudoer dhoug Toug duvatolg cuyvduacuols. Mropolue, howndy, va

Bewproovue 6tL dev elvar ddxum 7 yemowwonolnon Tou Wavixod oYRUATOS YL TN

2Tevixd, dev elvon anbhuta anapaltnto va undpyel Tadlvéunon twy cuvduacudy. [a napdderyua,
avtl yia tadivounuévn AMota umopel va ypnowonownfel giktpo emhoyhc ueyiotou[?], to omolo dev
Tadvouel ta otouyeia Tou, akdd diver oe ypdvo O (1) to peéyLoro clupwva ue xdnoto kovrrjoro. Tap’
6l autd dev Oa elyaue ovoaotxy| Bedtiwon. Xtny neplntwon mov avalnteltal o cuvduacuds ue to
Béhtioto bpelog undpyel o xivBuvog va eEetacBoly dha ta otolyela tng dours, apol xdbe mapoyéag
unopel va emPdidel dapopetixés Twwée xaL dpa v mpénel va enavaxataoxevdletal 1 dour|. Erouéveg
dev elval, oTny TEplnTwoY| Uag, 1660 oNUAVTLIXGS O TPOTOS OPYAVKGTNS TWY GUVSUAGUMY.
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CLUYAQTYOT] YPNOLLOTNTAG, ETUTAGCOVTAG TNV AVAYXY) YLA EVA TOOOEYYLOTLRO /J,OVTE)\O,

Tou elval TEPLEGHTERO PEANGTLXO.

3.3.2 IIpooeyyiotixé Movtélo

‘Onog €xel 0 avapepbel (nap. 3.2) évag ouvdvaoubds unnpectag unopel va meptéyet
dldpopeg Bepatixég neployés (6nwg moltixd B abinquxd) xar xabeupla and autés
umopel va moapéyetar ue éva olvoho and wéoa (m.y. video®, fyog, xiw). Kdbe
uéoo SafBaduiletal wg npog Ty moldTNTd Tou LToBéTLVTAS TNV VRaEEN evig GUVGOU
dLaxpLTdy emnEdLY ToLOTNHTAS.

H ypenowdmta tou ypriot yia évav t€tolo Guvduacud mpopavis efaptdtal
and 6Aa Ta mapandve otolyela. Av fswprioouue 6Tl Ta eumhexdueva uéoa elvon
aveldornra, TéTE UmOpOUUE va oploouue éva alpoloTixd UovTEAO ¢ TEog Ta
eumiexdueva Héoa yia TN GLVAETNCT YENoUWLOTNTAS Tou Yerotng. Autd onuaivel 6T
apxel 0 ypotng va epwtnbel uévo yia xdbe uéoo xa oyt yia xadbe duvatéd cuvduacud
yia Tov xaboploud Ty npotiuioedy tou. To dfpoloua autd unopel va expoactel, yia

éva ouyxexpLévo eldog mepleyopévou ¢, wg e&c:

Ue = Z pfnum (Qm) (3'1)

TTLEMG

6mov m elvar éva u€co Tou aviixel 6T0 GUVOLO TV UEowY M. xaL Uy, (¢y) Elval 1
XENOWOTNTA TOL KECOL M G GLUYVARTNOY TS TOLOTNTAS TOU G- Ta pf, amoteholy Ta
Béon tou alpoiouatog xar eaptdvtal and 10 1660 GNUAVTLXS Elval Yia TO YeNoTn To
uéoo m oto eldog nepleyouévou c.

['a va umoloyiotel 1 ouvokuxd yenowédtnta, u(S), evég ouvduacuod S,

abpollovue Gha ta ., OéTovtag xatdhhnia Baen, k., yia xd0e Hepatier neploy:

w(S) = keue=> ke Y phtim (am) (3.2)

c meM,.
To Bépog k. expedlel 1660 onuavtixd elva T0 GUYXEXPLULEVO ElB0G TEpLEYOUEVOL
yia to Yprotn xau elval ot woppr nococtol ue Yo k. = 1.
‘Oco  apopd otoug cuvteleoTtés pf,, Omwg elnaue napandve, expedlouv

ouclacTxd TNV mpotlumon tou YpeNoTn Yd To UEGO M GTO GUYXEXPUAEVO Eldog

3T 7o video unoBétouue b1t unoBétovue 6Tl euneptéyel xat Ao oTNV xWdLXOTOINGH ToL.
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| Méoo | Eyewxh Xpnowbtnra |

Video 70%
"‘Hyos 15%
Exdra 5%
Keipevo 10%

ITivaxag 3.2: Yyetxr Xpnowdtnta 7y,

O ouvtekeotic oyetixic ypnotudtntac 14, delyvel Ty mpotiunon tou (otatiotixd) uéoou
XeroT yia T0 uéoo m mou cuumepLAAUBAvETAL GE £vay GLVBLAGUS UTPESLAg YA XATOLO
eldog mepleyoUévou c. XToV Tapandvew Tvaxa Qalvovial UEPLXES EVOEIXTIXES TLUES YLa
abhnTixy| emxatpdnTa.

nepeyouévou c. Enouéveg, avixd, Oa unopotoay va xabopoiotoly ue epwtioelg npog
T0 YoM, XATA TN BLAEXELXL XATACXEUNS TOU APYELOV TEOCLTLXGDY TEOTWACERY. AvTti
yia autd, o xafoplouwdis Twy pr Umopel va Ylvel U€ow NG OXETLKTIS XonouyidTnTas

C

T'm,

avd péoo yua tov (otatiotixd) uéco yehotn. Ta rf, unopolv va elayfolv ue
oyxetxés otatiotxés ueréteg [33]. Me Bdon autég, xabdg xal ue v xaOnuepLvy)
eunetpla unopodue va xaboploovue xanoleg hoyixég tués (Iivaxag 3.2) ya ta rf, yia
Ta uéoa mou oyetilovtal ue To nepleyduevo abintierg emxatpdtnTag. Xwpls andiela
™™g Yevudtntag Oempolue 6t ta 7y, elvar xavovixomomuéva, dSnhadh >,,crs 7, = 1.

[ to ypriotn oL cuvteheotés pf, mEEneL va exPEalouy xaL TNV TEOGHILXY| TOU
meotiunon yia to uéso m. O mpotyuioelg Dewpolue bt xwdixonolobvial oe Téocepa
enlneda: amalrnon, embuuia, adiapopia, amoéporyn. Ta enineda amaiznon xou
amépoLym anoTENOVY UN SLanpaYUATEUCLUES EMAOYES, eVt Ta dAla dVo exppdlouy
ehaotixég anattioets. Ta pf mooxdnTouy and tn oLGYETLON TV EMNESLY TEOTIUNOTNS
UE TOUG GUVTEAEOTES Tr,. LTy meplntwon pag elvar hoyuxd va Oewproovue 6TL yia
To uéyloto enlnedo nowdtnTag pf, = o . Autd onualvel 6Tl avtioTolyolue To eninedo
mpotiunong araiznon otov aplbud 1. T'a ta undhowna enineda, UnOPOVUE Vo 0plGOLUE
2 1

¢ = (2)r¢ yia to eninedo embuuia xou p¢, = (=
Pm m Y = Pm

C ’ ré
5 3) re, yw To entnedo adtayopla,

eved Yl o enlnedo amdporn Oétovue pf, = 0. Katdmy yivetaw Eavd xavovixomoinon
étoL bote ) pf, = 1. Autéc ol TLég anoteloly oUGLAGTIXA TNV APYLXOTOINGY AUTHY
TV ouvtedeotdy. O mMiextpovixdg avimpdownog Oa npénel va €yel tn duvatdTnTa

va mpocapuolel autés T TWéS avdloya Ue TN ypeviom mou epapudlel o Telxdg
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utilty for Elastic Service — Utility for Guaranteed Service —

0.8 08 /
0.6 0.6

L
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30

(o) Exaotixd Yrnpeola (B) Eyyunuévn Yaneeola

Yyfua 3.1: Kaundieg Xpnowrdtnrac.

Y10 oyfua autd gatvovtal ot 800 YeViXES XATNYOpleC CUVAPTACEWY YPNOLUOTHTWY YLa
unnpeotes (a) daomkés xau (B) eyyunuéves. H xaumdhn yia tig EAaoTixég unnpeoteg elvat
xolhn yiatl o puBuds adinoneg g yenowdTTag Tou yeRoTN UeLdVETHL 600 aLEdvel N
nowétnta. Avtiotolya, otic eyyunuéves unnpeotes 1 xaundhn npooeyyilel T Pruatixd
oLVAPTNOT), APOV XdTw and éva 6pLo 0 YPHoTNS anopplmTeL TNV uTneesia evd Tavw and
autd 1 yenotudTHTa Tou elval oyeddy otabep.

xatavalotfs (BA. Kepdhaio 6).

Extog and toug cuviekeotég pf, mpéner va xaboplotel xau M e&dptnom tng
EMUEQOVS YENowWdTNtag u,, (edlowon 3.1), ywa éva wéoo m, and to avtiotolyo
eninedo nowdtnrag. Ievixd vnobétouvue 6T undpyouy Vo xatnyoples cuvaptTioEwY
xenourotnras nov oyetilovial ue To eldog g npocpepduevng umneectiag av elval
edaomrift  eyyunuévns mordmras. T ula ehactixd vaneesia, N wopph g
ouvdptnong elval npooeyylotixd adiovoa xar xolkn (EyAua 3.1a), evd yia ula
eyyunuévng moldtnrag umneeoia N woppn g meooeyyilel ) Pruatixr cuvdptnom
(Xxhua 3.18).

‘Orav évag yerfotng hauBdvel ula ehactixy urneesta,  xenowdTnTtd Tou aApyLxd
avaver onuavtixd ue emmhéov ebpog LHvng, akdd avth 1 avénon ueidvetar 660
ouveylletar n adé&non tou dabéoiuwov edpoug {Hvns. H ouvdptnon yenowdtntag
ToL YphoTn Yia wa tétola unneeotia elval, hotndy, xolkn apod o puBubds adénons g

XPNouLoTNTAS LEtdveTaL 660 avidvel 1 totdtnta. Eva xhacowxd napdderyua ehactixs

Yrevbuuiletar 6t ydpv amhétniac Bewpobue 6t éyouue udvo eyyunuéves ummeeotes. [ap’
6l AUTE, AVAPEPOUACTE XL OTLS ENACTLXES unneeoies, yiatl cuunepthaufdvovtal ato (dlo uoviého
CLVAPTNOTS YENOWOTNTAC.
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vnneeotag elval 1 petapopd apyelwyv uéon tou npwtoxéihou FTP [34].

Yy meplntwon Ty EYYUNUEVDY UTNEESLK)Y, 0 YeRoTng dev avéyetal uelnon
NG TOLOTNTAG, €0TK XAl ALYo, %4Tw and éva eAdYLOTO ATAULTOVUEVO OPLO, EVE) TTAVE
and autd N yenowdTNTd Tou elvar oxeddv otalepr|. Autd amewxoviler dueca ua
mpocéyyLon g Pruatixvc cuvdptnons. ‘Eva mapdderyua tétolag umnpectag elval m
eLxovoaxoLoTixy cuvdLldoxedn(video conference).

[ va umopolue va ouYxplvouuE TN XENOoLUOTNTA SLAPOLETLXGY UECWY TEENEL
va 3oouUE XATAANMAES TLUES OTY GUVAETNOT Uy, YL T SLdpopa enineda moldTnTAg
Im- Oewpolue, Aowmdy, 6Tt yia To LPNAGTEPO eninedo nowdtnrag (dotoTn oty
Teplntwoh uag) LWoYVEL Uy, (¢n) = 1 yia 6ha ta Swabéoa uéoa. Ta yaunidtepa
enineda nowdTNTag, M TLWWY TG ouvdpTnoNg UeldveTal. Idavixd, Ba émpene M uelwon
va axoloulel TNV xaundAn g cLUVAETNONG XENOULOTNTAS TOU YXEYOTN Yid To UEGO m.
Xwplg va Eepetdyouvue Wiaitepa and autd, unobétovue 6TL 6Tay N TOLOTHTA UELOVETAL
and dpLotn o€ mMOND KaArj TO U, nolkanhactdletar ue 0.9, and Mo\ Kalr oe Kar
nolharhaotdletar enniéov ue 0.833 (ondte up, (¢n) = 0.833 x 0.9 = 0.75) xa and
rkaXr) oe pugTora pe 0.67.

Autés oL evdextixés Twés ovuBadilouv ue T PLAOCOPIA TV XAUTVAGDY
Tou oyfuatos 3.1.  Ytic ehactixés umnpeoies Tawpldlouv apol ueldvovial 6ho
xal TepLocdTeEpo xafdg yelpoTEpElEL 1 TOLOTNTA XAl EMOUEVLS axoAouBoly xoldn
oLUTEPLPORA. ATO TNY GAAN UEOLA, YLOL TG EYYUNUEVES UTNOEGLES, AV TAPATNEYCOUUE
To oyfua 3.13, BAénovue 6L N xaundAn elvar xoldn oty mepLoyr mou amodéyeTal o
xenotng, éxoviag xavel Ty undbeor dtL 1 ehdytota anodextr nowdtnTa Boloxetal 6To
onuelo mouv akhdlel mpdoMuUo 1 SedtEp TAPAYOYOS TNG GUVALTNONS YENOLULOTNTAS.
Apa, aveddotnta and to eldog tng unnpeestag, N CLYAETNOY YENOWLOTNTAS GTNY TECLOYY]
arodoyrc elvar xoihy. Ilpénel enlong va onueiwbel dtu v un anodexty neploxh g
CLVAPTNONG XENOLLOTNTAS, ToL elval XUETY, OTEPELTAL OUGLAGTLXOY EVBLAPELOVTOG.
Auté ovuBalver dL6TL 0 pLBUSS alEnomg Tng YenowdTnTag Tou Yeriotn avdvel Tohd
Yeriyopa ue ty aldnomn g notbtnrag odnydvrag tov yehotn va anawtel 6o xal
xahdtepn nolbtnta, e anotéleoua va eyxataleinetal, tTehxd, autd 1 neptoyy (Sniady,
ovolaoTxd va anopplntetat). Elvat, howndy, capés yiatl autés oL Tiuég elvar olugpwveg
UE TIS WLOTNTEG TV SO EWBGY ouvapThoeny yenowwotntas. Enlong, ov tyuég avtée,

6meg xaL oL TWég mou TébMxay Yia Ta pf,, elvar apyixés xaL tpocapubloviat and Tov
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NAEXTEOVIXS AVTLTOOCWTO UOTEQA AT TAPATHENOY TNS CUUTEQLPORAS TOU YeNoTY).
[ va UmopEGOLVUE VA YELPLGTOUUE TO TEOGEYYLOTLXO UOVTENO TNG CUVARTNONG
xenowotntag Oa mpénel va To petatpédouue oe yonuatixég uovades. Autd umopet
va ylver av unoOécovue 6TL 0 yeotng dNAdvel éva dvew dplo We, 0T0 T0GH TwY
xenudtey mou elvar Satebeluévog va mhnpdoel.  Mnopolue va unoOécouue 6T
o yenotng elvan dratebelévog va ddoel Wi, yefiuata yio Tov €Lpltepo duvatd
GLVdLAGUS UTNEEGLAS Sprar. O cuVBLAGUOS auTHS TEpLEyEL OAa Ta €aa ou dev €Y oLV
anoxhelotel, ue xdle véo otnv uPmidtepn Suvaty nowdtnta. Eival, eniong, gavepd
6Tl 0 oLYBLACUOG AUTOS AVTLOTOLYEL OTY HEYANITERY TLUY YENoWdTNTAS, T660 oTNY
TEAYUATIXOTNTA OG0 XAl 6TO LoVTENO mou meplypagpouue. H uetatpony|, Aowndy, oe

movadeg yenudtwy yivetaw ue Bdom tn oyéon

utility (Smaz) = Winaz- (3.3)

Yuvends yia onotovdinote ouvduaoud, S, n xenowdtntéd tou (ot Lovddeg yenudtmy)

elvor
u (S)

utility (S) = Waz X w (Som)

(3.4)

6mov 1o u () unhoyileta wéow g elowons (3.2). Ay, Suwng, napatneoouue
v e&lowon (3.2), Oa dodue 6Tt u(Spmez) = 1, agol Okec oL mapduetpol elvar

xavovixononuéves xatdhinia. ‘Etot, 1 (3.4) yiveta
utility (S) = Winae X u (S) . (3.5)

H uetatponq auty elvan yeriouun, yia va unogéoel va emAulel 66:0td to npdBinua Tou
xefot, To onolo fa dodue otny Lnonapdypapo 3.3.4.

To povtélo tou yphotn nou €youue mepLypddel UEYOL TOPA, CUUTANOMVETAL UE
TO QQXELO MPOOWTLKWY TOOTLATIOEWY IOV TIEPLY OAPOVUE GTNV ETOUEVY] UTOTALAYPAPO.
O miextpovixdg aviinpbownog haufdvel Okn tny anapaltnn mineogopla and autd
To apyelo, yia va unopéoel va diampayuateulel ue toug mapoyelc yia ) Béhtio
emhoyn unnpeeolag. Enlong, mapatnedviag 11 cUURERLPORE TOU YENGTY EVIUERGVEL
TLg XATAAMNAES TApAUETEOUS O AUTO TO APYElO BOTE VA TPOGEYYLOTOUY XAAITEPR OL

TEAYUATIXEG TPOTULNOELS TOU YENOTY.
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3.3.3 Apyelo Ilpoocwmxoy IlpoTiwroewy

‘Onwg éyovue avapépel o yprotng ayopdlel éva cuvdvacud uaneeciag and xdnolov
napoyéa, Tov omolo emhéyel and éva 6UVORO avTAYWVILOUEVWY TAROYEWY. Y€
auth ™V emhoyy|, xabdg xar oty emhoyh Tou cuvduacuol umneesiag, nailel
ATOPAGLETLXD POAO O NAEXTEOVLXOG AVTLREOGMTOG, 0 0nolog xdvel TNy enthoyn ue Bdon
LG TPOTUYNOELS ToL YEYoTy. Ol npotiuoels auTég elval xmdLxonotnuéveg ot éva apyelo
mou ovoudleta apxeio mpoowntkWy mpotyurjocwr. To apyelo autd umopel va neptéyel
dudpopeg mhnpoyopleg yia To yprotn. ['evixd, ol minpogopieg autég unopel va elvan

TOLGY ELBGY:
® TPOCWLTLXES TANPEOPORLES, OTwS dvoua, dtevBuvor, TautdTnTa, XAT.

e TANpoopleg GYETXE UE TLG MPOTWUAGELS TOU YPNOTN YLA TNV ATALTOOUEVN
urneeotia. Autod tou eldoug 1 Tneopopia elval Tou xwdLxonotel T cuUTEpLPORd

TOL YPNOTN XAl Mag EVOLApEREL TEpLoGOTERO antd TLg dhAeg dU0 xatnyopies.

‘Ocov apopd 6TLg TPOTYLNGELS TOU YENOTY), AUTES TEENEL VAL ELval XKBLXOTOLNUEVES
OUUPWVA UE TO LOVTEND TNG GLUVALTNONG YENOULOTNTAS TOL TEPLYPAYAUUE TAPATAVE.

Ewwdtepa, n minpoopia mou elval xataywenUuevy toénel vo teplhaus3aveL:

® TS TPOTLUNOELS TOU YENOTY VLA TA UECA TOU EUTAEXOVIAL GTO GUVILAOUS TN

ATALTOVUEVNS UNNPEGLAC, oL UECA AmOXAELOVTAL, TTOLAL ATALTOOVTAL, XAT.

e Ta eldn mepeyouévou g unneesiag xau To entnedo mpotiunong yia xaléva and

aAvTd.

® 10 Wi Anhad, néoa yeruata, to modd, elvar diatebeuévog va ddoel o
xeRoTns Yo TV ev Moyw uvmnpeesia. [a uanpesieg npayuatixod ypdvou®, to

Winae umopel va exppdlel to uéyioto puhud yeonudtony avd wovada yedvou.

‘Eva napddetyua apyelov npooonmxdy npotyuioeny gaivetal otov nivaxa 3.3.
Ytov mivaxa autd, extég and avtd mou avapéplnxav mapamdve, LTAOYEL XAl T

dMAwon yia péyioty emtteenty nowdtnta. Autéd cuufaivel yiatl unopel To TepuaTLNG

°H urnpeota mpayuatixol ypdvou napéyetal oto ypRotn T otiyud g dnuoupylag Tou
nepleyouévou e, Eva napddelryua tétolag unnpeotag elvar 1 an’ eubelag uetddoon evég nodocpapixod
ayova.
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N 1 olvdeorn Tou TEAXOD YPHOTY VA €YEL TMEQLOPLOUEVES SUVATOTNTEG XL VA UMY
vrooteiletal n napovsiacy evég uécou e LPMdTeR ToLdTNTA. AV Yia Tapddelyua o
xenotng Stabétel pla acnpduaven 006vy dev Exel vomua va Mfel éyypwues otalepés
ewxoves. Ewdue nepintworn anotelel to ankd xeluevo, yia to onolo unobétovue ot dev
undpyouvy daBabuloeg todtntag. Ipénet, enlong, va onuelndel 6t o ypvjotng unopet
va dnAdaoel aneploolota eYdAo Wia,.

H teheutala napduetpog nou patvetal otov nivaxa 3.3 elvan xa v Bacixdtepn yia
Vv enthuor Tou mpofMjuatog tou yerot, apod xabopllel to xpLthplo emhoyhg NG
ATALTOVUEYNG LTNPEESLAG. LTV ENOUEVY) UTOTARAYPAPO AVAPEPOUACTE AVAAUTIXOTEQR

oe autéd to {hTnua.

3.3.4 To IIp6BMua Behtiotonoinong tov Xprotn

Yxondg Tou yprotn elvan va xdvel tnv xaldtepn duvaty emhoyn ue Bdon xdnoio

xpLThpLo. Oewpolue Tpla evdeydueva xpLtipla emAoYHG:

() peyrozomoinon wns xenouywdtnras. Auvtd to xpithplo avapépetal oe yeNoTES
mou dev Toug evdlapépel xabdlou To x6GTOG AY0RAS TG LUTNEEStag , AAAL UoVO

N nowdtNtd tng. ILy. petddoon video and eyyelowon xapdids.

(B) edaxtoromoinon tov kéorous ayopds. Evag yefiotng éxel ouxovourxd npdBinua

xaL Tov evdilapépel va AfeL Ty urneecia Ue To eMdYLOTO duvatd xO6GTOG.

(7) peyioromoinon wov kabapol opédovs. Me autd 1o xpLthplo évag yefotng
npoonabel va Beltiotonomost Ty yenourdtnta g Aaufavéuevng unneeciag oe

GLVBLACUS UE TO XOGTOG AYORAS TNG.

[davixd, yia va Beel o yeriotng tov entBuuntd cuvduaoud, ue Bdon éva and avtd
ta xpttipla, Ha mpénel va vnoloyloel v xplowun napduetpo (yenowwdtnta, x60T0g
ayopds, § xalapd bpehoc) yia xdbe cuvduacud xar yia xd0e napoyéa xar va emthégel
ALTOV YL TOV OTOLO EMLTUY YAVETAL TO AVTLGTOLYO XOLTHOLO.

[a ta 8o mpdhta xpithpla, 7 dadixacta elvaw oyetxd anki. a1
ueyLotonoinon tng yenowdtnrag apxel va egetacholv oL npocpopég wévo Yo Tov

ELPUTERD GUVBLAOUOS,Sraz, AOY® UOVOTOVIXOTNTAG TNG YEMOLLOTNTAS TOL €YOUNUE
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Enuhoyr) Ilepieyomévou

IepLexduevo Yvvredeorris Hpotiunons (ke)
[Tohtixd 70%
AbnTixd 30%

[ToAtiotixd 0%

Mapduetpor Méowy yia Ilohvtixd

TOros Méoou Erimedo Hpozipunons | Méyiom Hoivdétnza | EXdxeorn Holérnza
Axolovbia Ewdvev Anavteltan Apioty Kol
Ytabepn Euxdva Emfuueital Apioty [Tohd Kol
"Hyog Arnoxheletal — —
Keluevo Addgpopo Aev éyel AwPabuioeig

Mapduetpor Méowy yia ABMTixd

TOros Méoou Erimedo Hpozipunons | Méyiom Hoivdétnza | EXdxeorn Holérnza

Axolovbia Ewxdvev Anauteltar Apioty Mérpua
Ytabepn Euxdva Emfuueital [Tohd Koy Kol
"Hyog Adidgopo Ko Mérpua
Keluevo Arnovteltat Aev éyel AwPabuioeig

Méyioto IImpwtéo Iocd (Winas)
100080y

Kputipro Enthoyvig

Meyiotonoinon Kabacod Ogélhooug

ITivaxag 3.3: Apyelo Ilpoowmxdv Ipotwuroewy

Ytov mivaxa autd, @aivetal éva Tapddeltyua evOg ApyEloL TEOCLTLXGY TEOTUUACEWY
Tou Yprotn yia TNy anattoluevn unneecia. O yeYotng umopel va anaitel SiapopeTind
ouvduaoud unnpectac yia xdbe eldog mepieyouévou. Erniong, yia xd0e eumkexduevo
uéoo, Oétel uéyloto enttpentd enlnedo noldTNTAC, AoV UTOPEL TO TEPUATIXG TOU VA ExEL

neploplouéveg Suvatdtnteg mapousiaong. Télog, undpyel 1 Suvatdtnta Yia drelpo Wi,

unoBéoeld.

AvtioTtolya, YL TO XpLTHELO EAAYLOTOMOINOTS TOU XOGTOUG AYORAS,
elval hoyxd va unobBéoouvue 6Tl 0 GUVBLAGUOS UE TN WXEOTERY YENoULOTNTA Elvan
o @Onvotepog. Autd mpolnoléter dtL ou mapoyels ypedvouv Ty LPNAY moLdTNTA
axp3étepa amd T yaunhi, xdti mou emlong elvaw Aoywxd.  Axéua xar auth T
nohumhoxdtnTa wnopel va uny elvat avexty| yia to yprotn, étav npénel va {ntroet xon

va. GLYxplveL Tpocpopéc and nohholg napoyels’.

SH unéBeon auth elvar mohd hoyixd agod elvar mohd ouvnbiouévo oty medln ol axpBoTepot
ouvduacuol va elval xahdTepoL.

70 aptBude v nopoyéwy unopel v etvon mdpa moh) ueydhos, bnws yla mapdderyua ol otabuot
uetddoong fiyov oe mpayuatxd ypdvo (real audio).

Tujua Entetiung Yroloyiotdv
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To tplto xpitiplo elvar oyetxd mo molimhoxo. Opilovue, xat’ apyfy, TO
xabapd 6pelog evig ouvduacuol S nou nagéyetal and tov nagoyéa P oto ypfor,

ue yenowwdtnta Utility (S), ue wuf ayopds TCp (S), wg

NBp (S) = Utility (S) — TCp (S) . (3.6)

Y16y0¢ Tou ypfoty elvan 1 peytotonoinon tou xabapod opéhoug NBp (S). Me dika

Aoyl To mEbBAnUa mou mEéneL va Adoel o ypYioTng elval

max {NBp(S)} = rglz}jx{Utility (S)—TCp(S)}. (3.7)

Mo autd 1o npdéfinua dev elval mEOQAVGS EQPAPUOCLUES, TEOCEYYLOELS OTWS
avtég Yyl Ta dAda dvo xpithela.  EdG o Béltiotog cuvduacuds unopel va elvow
onoloodinote. Axdua xaL oTNY NEPINTLOY TOUL OL GUVAPTAGELS YENOLLOTNTAS XAl
x0GTOUG AY0Pds Elval WOVOTOVES G TPOG TNV ToLOTNTA, To avtioTtolyo xabapd dpelog
unopel va unv elvan, agod to x66T0¢ Ayopds tng unneeciag unopel va xabopiletal
avbaipeta and Toug tapoyels. Autd, bung, xabiotd Ty enthoyT ealpeTixd xomacTxy
xaL ypovofBbépa Yy To YeroTyn, agol o apluds 1660 TV GUYSLACUGY 6GO Xl
TV TApoYEwY umopel va elvan weydhog(exfetixod ueyéboug). To npdBhua autd to

egetalovue ahyoplhuxd 6o xepdhalo 4.

[ivetal, Aowndy, pavepd 6TL 0 yehotng ouctactixd aduvatel va emhéel BéhTioTa
ue Baorn ta napandve xptthela.  H aduvaula avtd ylvetaw peyakdtepn otav ol
eunhexduevol napoyelg elvar anouaxpuouévol.  Téte v xabuotéenon ng xabe
dLanmpayudTeuong auEdvel GNUAVTIXG, UE ATOTEAEGUA VL UELDVETAL 1) X PNOLOTHTA TOU

XENOTN XL oA 1) XONOULOTNTA TOL YL TNV ATNALTOVUEYY) UTNPEGLA.

Ou duoxohieg autég, unopody va Eenepaotolv ue t yehon evés nAekzoorikov
avtLmooodmov, o onolog unopel va xdver T {nroduevy BeltioTonoinoy xakitepa.
‘Onwg Oa dodue oto Kepdharo 4 unopel va avtiuetwniosr okl anoteheopatixd to
np6BIua Behtiotonoinong (3.7). Ltnyv enduevn napdypapo TEQLYPAPOLUE GLYOTTLXS

TA YAEAXTNELOTLXA EVHS TETOLOL NAEXTPOVLXOU AVTLIPOGOTOU.

Anuitelog E. Kalodudxng
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3.4 O Hiextpovixdg Aviunpdownog

O Mhextpovixds avunpbonnog, 6nwg éxovue et (BA. xep. 2), anotehel éva autévouo
TEOYQAUUMOL IOV, OTNY TOOXEWEVY TEPINTOOY), €YEL G OTOYO VO AVILNPOCKTHGEL TO
ot otny emdoyy g Béhtiotng unneesiag. Ot Widtnteg nou umopel va €yel
dLeLXOAIVOLY XAl XAVOLY TON) TILO ANOTEAEOUATLXY TT) Badixacia enLAOYYG GUVBLAGLOY
umneectag xau napoyéa. Mnrogel va uvnohoyioel Yeryopa Toug cuvduacuoig ue Bdon
TLG TPOTYUNOELS TOU YENoTY XAl va Stanpaypateufel mapdAinia ue 6houg Toug tapoyels,
Y-, dMULovoYdvTag TOANES TapdAMnheg unodilepyacteg xabeuld and tig onoleg evepyet
aveédonta. Emnhéov, umopel va undpyel 1 Suvatdnta autés oL unodiepyacies va
uetaxwvolvial otig tonoleoieg eV mapoyéwyv wg MOTA aviiypaga Tou TaTLKOU
AVTLIPOCMNOL XAl V& SLATPAYUATEVOYTAL TOTLXA TNV Tapoy Y| TNG LTNeeciag.

H oyedlaon tou avitnpocdnou npénel va elval T€Tola HGOTE vaL ) 81uLoupyodvioL
véa onuavtixd mpoBijuata. Kat’ apyvy, g Aoylouixd, xatavaidvel tépoug GTov
xO0ufo Tou napoyéa xa Ha yeewbel yia autd. H ypéwon autr npénel va elvar apedntéa
oc oyéomn UE To xOGTOG TN TapoyNg Tou mepleyouévou unneectag. Enlormg, meénel
oL Aettovpyleg Tou AVTLIPOGGTOL va Unv emnEedlouy TNV YENoWOTNTA TOu XPrHoT.
ITpénet, dnhady| va emituyydvetal 1 BEATLOTN enLhoYn ToL GUVBLAGLOL uTnEesiag Ywelg
va etodyovian onuavtixés xabuotepioeg. Téhog, elvar anapalitnto o avtinpdownog
va yveoellel tig mpotufoelg tou Yot xal avdhoyo UE TY GUUTEQLPORE TOU, Va
TpocapU6lel TG XATAAMAES TAPAUETEOUS GTO AOYELD TPOCHTUXMDY TEOTUULNCEGY.

Y10 40 xepdhaLo nepLypdpoLUE Ula TeocEyylom Yia ula oyeddy BéRTiotn emAoy
ouvduaouol unneeotag we Baorn To xpLtiplo peyiotonoinong tou xabapold opéloug,
evd oto xepdhato 5 eetdlovue My mepintworn enavadiampayudtevons S 1o
TAPEYOUEVNG LNNPEEGLAG UE SUVATOHTNTA AVATPOGARLOYYS TOLU GUVILAGILOY | axdua xat

draxomng .

Tujua Entetiung Yroloyiotdv



Kepdaiaro 4

Aradixacia Exthoyrg Xuvovaouon
Yrnpeeolag

4.1 Awxdwxacio Entioyis

H dradixacia emhoyc tng anattoduevng unneeotiag neptha3aveL diadoyLxés epwthoetg
X0l ATAVTAOELS WETASY TOU TMAEXTOOVLXOU OVTLTOOOMIOU XAl TWV TALOYEDY TNG
vmneeotag. I'a va unogel va dtamoayuatederal Tautdypova e GAOUS TOUG TAPOYELS,
0 AW TIEGoKTOG dNULovpYel éva Ouyatpixd aviinpdowno yia xdle évav and avtotg. Ou
Ouyatouwol aviinpéownol uropel va elval avtiypapa Tou natpixol. Ye neplntwor nou
dev elvar, mpénel va Slabétouy Ty eddylotn anattoduevy Tinpogpopia yia Vo unogel va
vivel n dranpayudtevon. Eniong, unopodv va €youv tn duvatdtnta va uetavactelouy
otig tonoleoieg TwV mapoyéwv ywplc autd elvar andluta anapaitnro. Autd Oa
Bonboloe otov mepLoplopd Tou ueyEboug minpogoplag mou anauteltal va uetapepbet
U€ow BLxTOOoU, EWBLXE OF TEQLNTMOELS IOV 1) SLATEAYUATEVUCT) SLapxel ApXETd.

Kéfe Ouyatpixds aviinpbonnog, Hotepa and 1 SLAmpaYUATEUCT) ETLAEYEL Evay
TEOTELVOUEVO BEATLOTO Guvduacud and tov aviieTtolyo napoyéa. H danpayudteuvon
auth elvan evdiapépovca wévo otav 1o xpLthplo emhoyrg elvar 1 Bektiotomoinom
Tou xafapod opéloug. XTig dhheg 800 mepuntdoelg o BéATIoTOg cuYBuacuOs Elval
YVootég dueoa (autdg ue TN ueyaldtepn yenowwdtnta, B autdg UE TO UxXPOTERO
x6610¢ ayopds).

H Baoux 3éa tou akyopibuou éyel wg e&vg: apyixd vnoloyiletal To xabapd

31
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6pelOg, Yl xdnolo cuvduaoud urnneeociag o onolog Bewpeltal to apyLxd onuelo g
draduxaciag. Av o cuvduacuids autég ixavomolel xdnota cuVONXY, WS TEOS TO XELTYOLO
mou €yel Oéoel o ypotng, TéTE autdg mpotelvetal wg BEATLOTOC XAl EMLOTREPETAL
oTov TaTELXd avinpdonno. AMMGS, cuveyiletal 1 SanpayudteuoT ue xdnolov dAlo
ouvduaoud. Ou cuvduacuol nou emoTEéovial and Toug BuyaTELXols AVTLTEOGHTOUG
oLYXEVTEGYOVTAL atd TOV TATELXd avittpbowno o onolog anopacilel Tov cuvduacus (1
T0Ug 6LVdLACKOUS) ou Oa npotalel 6Tov Telxd Ypfiotn ws BETLoToS. XTI ENOUEVES
TAEAYPAPOUS AVAPEROUACTE UOVO GTNY TEPINTWOT ToU TO XxELTHELo emAOYRg Elval M)

ueytotonoinon Tou xabapol opélous.

4.2 Emuoyv Yuvduaowol Méyiotng Qgelunotntog

H avedpeon tou BéltioTou cuvduacuold, yia Ny neplntwoyn Ueylotonolnong Tou
xabapol opéhovg, Ba unopodoe va emtevyfel uwe t yprion Tou edavtinTixol
akyopibuov. Ye avth v neplntwon, o aviinpbownog (dnhadnh, ov Buyatpixol Tov)
{ntder and toug mapoyels TUwéS yia Ghoug Toug Buvatols cuvduacuols xal Ue Bdor
auTég TLg TLEG, unoroYilel Ta xabapd opéln TwY cuvdvacuoy. Katéniy, emthéyel to
ouvduaoud ue To ueyakitepo xabapd dpelog.

O akydpluog autdg divel tov xahltepo Suvatd cuvduaoud ywels, Oug,
va elvar anodotixdg vmoloyiomikd. H xabuotépnon yia tov unoloyiopd Ohwv
TV BUVATGOY GLUYBLAGUGOY UNopel va Uny elval anodexty| and tov TeEMXG YENOTY.
Enlong, dtuwchntixd, galveton va elvaw onuaviixy onatdhn autés o UTOAOYLOUOS,
apod wévo évag amd toug cuvduacuols fa emtheyel Tedxd. Axdua, duwg, xar av
xenouyronouicouue Tov e€avtintixd akybdelbuo to epdtnua mou tihetan elval av éyet
vémua va avalntolue to BEXTLETO GLUVSLAGUOS.

Y10 nponyoluevo xepdhato eidaue 6TL Sev elvar Suvatd va yvopilouue to axplBés
HOVTEAO Yla TN OLYVAETNOY YENOLLOTNTAS TOu YeNoTn xal oploaue éva avticTolyo
TO00EYYLOTLRO. Autd onualvel 6TL To XAAITEPO TOL UTOPEL VoL XAVEL EVag UMY AVLOUOS
emhoync elvaw va Peel évav moooeyyiotikd BEATLoTo. EEdANou autd cuuPaivel xal
6tav o yprotng “drampayupatevetal” ywplc ) Borlea niextoovixod aviimposdnou
xafdg elvaw dvoxoho va extiuroel axplBds Tig mpotiuroelg Tov. Autd, unopel va

TO XAVeL UOVO VoTepa and paxpoypedvia yeNor Ue moAAég doxiués, ondte o yeRoTNng

Tujua Entetiung Yroloyiotdv
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pabaiver xa. ouvyrNiver npog to mpayuatixd Béltioto (xau mdA ywels andluty
axpifBeia). Katd v (Sia évvoia xaw o nhextpovixdg aviinpdonnog unopel va dtadéte
xdmota Sadixaotia exudOnong (BA. xep 6) xau va ovykAVEL TEOG TOV TEAYUATIXE

BérTioTo ouvBLaoUd TapaxoloLBGVTAG TN CLUTEPLPORE TOU YeNoTY.

4.2.1 IIpotelvopevn Aradixacio Entioyvg

Yy napovoa epyacia npotelvetal évag akybptluog o onolog dev e€etdlel Ghoug Toug
duvatolg ouvduaouots. Eetdlel ue eupeotixd tpéno uévo oplopévoug enilovtag va
pTdoel ToA) olvtoua oto BéATioTo 1| o xdmotov oxeddr Béhtioto. O akydplbuog
autés avantiylnxe ota nhalowa tou épyou MONTAGE [1], oe ouvepyaoia ue v
Avva Kupixoyhou. H Suadixacia Eexivder and éva cuvduaoud xar uetafalvel mpog
YertovkoUs 66o Bektidvetal To xabapd dperog. Me autdy Tov 1060, ovoLacTIXd
o akybplBuog tepuatilel wohg cuvavtvioel éva tomxd uéyloto Tou xabapol opéloug
xa0dg e€etdlel Toug ouvduacuols. Yndoyet, 6uws, Teplntwon va undpyouy xal dika
Tomuxd puéyiota. Ilap’ 6ha autd,  anotiunon tng enidoong touv akyopiOuou éyet dellel
OTL OTIG TEPLOGOTERES AN AUTES TLS TEPLOCOTERPES MEPLNTAOOELS Ha doel Eva ouVBLAGUO
x0Vtd 670 BéATIoTO.

To apywxd onuelo tng dwaduxaciag elvar o gupltepog duvatde cGuvduacuds.
Autédg o ouvduacuds éxel T ueyalitepn yenowwdtnta. Yrobétouue bti petadl dvo
ouvduacudy ue to 8lo xabapd bpelog, o YeHoTng TEOTUAEL AT Ue TN UeYAAITER
xenowoétnta.  Apa o cuvduacués otov onolo Oa otauatioer o akydpbuog Oa
éyer olyovpa ™ ueyahdtepn yenowdnta and auvtols me to o xabapd bpelog.
Ovolactixd, auth 1 undbeor onualvel 6tL 1 yenowodTnTa €xel ueyahitepo “Bdpog”
and 10 x66TOG AY0P4S.

Zexwvoiviag, Aowndy, o akydplluog and Tov eupltepo duvatd cuvduacud,
npoonalel va uetafel oe éva yarTorikd pedvoviag povadiaia to Siaxpltéd eninedo
moloTNTAS EVOS antd Ta eunAexdueva uéoa. Av autr 1 uetdBacr odnyroel oc Bektinon
Tou xafapod opéloug , téTE emyelpeital neputépw Uelwon tng moldtntag. H 6An
draduxacia otauatdel dtav dev undpyel Tomxd Bedtiworn tou xabapol opéloug.

O alydplbuog, yowplc va Slver mavta to Béktioto ouvduaoud elval apxetd
Yeriyopog apob efetdlel éva uxpd LTOGUVOLO GAwY TV duvatdhy cuvduvaoudy. H

extéheot] Tou unopel va emtayuvlel axdua nepiosdtepo, av tebel ula opraxy T
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yia to xafapd dpehog, mavw and Ty onola o aviioTolyog cuvduaocuds Bewpeitol
weavomounTxds. ‘Eva tétoto xatdheh unopel va xaboplotel otatiotixd nagatnedviag
TS EMAOYEG TOU YENOTN. TNV napdypapo mou axohovbel nepLypdpeTal avaluTixdTepa

0 MPOTELYOUEVOG alybpLBuog EmAOYYS.

4.3 Aentopeprg Ilepiypapr tov Alyopibuou yia tnyv
Enmthoyy Yuvovaoumod Méyiotng Qeelumdtnrog

O ahyobptbuog i ™y enLhoYY oLVdLAGULOV exteAelTaL
and toug Huyatpuxols aviimpoodnoug, ol onolot wokg dnutovpynlolv apyilovv
dradixaoia Sianmpayudtevong ue toug mapoyels.  Apyixd, Aowndv, umoloyiletal o
oLYSLACUOS UE TN HEYaAITERT YeNouwdTnTa. Autdg, 6TWg avapépaue Tapandve, elval
To onueto exxivnong tou akyopifuou. O napoyéag hauBdvel uia altnon yia npocpopd
UTNEEGLAG XAl AVAXOLVGVEL 6TOV avtioTtolyo Buyatpxd aviinpbonno éva cuVoNXH
XOGTOG AY0RAS. 1INV NEQITTMOY LUNNEECLOY TEAYUATIXOY YEOVOL, 0 Tapoyéas UnopEt
va avaxowvéver pubud x6otoug, xaldg dev elval yvwot n axpBhc Sdpxeia g
urneectag.

H avaxolvwon tou xbéotoug ayopds tng unneeciag, dlvel 6Tov avinpdowro-
avtiypago 0 duvatdémnta va umoloyicel 1o xalpd bpelog mou aviloTolyel 6TO
oLYXEXQUEVD GuVdLacUd. Av o cuvduaocudg autds elval LxavonounTixdg, TOTe divel
ATV WG TMEOTACY, OTOV TATELXO AVTLNPOoKTO. XINy mepintworn nou To xabapd
6pehog autol Tou cuvduacuod dev elval apxetd xavonowmtixy, vnoloyilovtal diot
oL yertovixol cuvduacuol avduesa otoug omoloug avalnteltar xdmolog mouv Exel
ueyalitepo xabapd 6pelog and Tov apyLxd GUYSLAGUS.

To yapaxtneiotixd otouyelo tng perdfBaons and éva cuvduacud oe éva
yertovixd Tou elvar 1 uelwon tng yenourdtnTag Tou cuvdvacuod. Autd umopel va
vivel elte petdvovtag to dlaxpltéd eninedo noldTnTag Xdnolou U€oou, elte analolpovtag
éva uéoo and 1o cuvduacud. Onwg eldaue oto meMyoluevo xepdlato ta enineda
npotiunong yia éva uéco umopel va elvar Sampayuatelowa (embuuia, adiapopia)
1 6y (amaiznon, amokieropds). H agpalpeon evég uéoou unogel va yivel uévo av

mpotiunon tou YeRoTn Yl autd elvan dlanpayUATEDGLUT.

Tujua Entetiung Yroloyiotdv
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Méyiotng QeehudtnTag 35
Ou 800 autég mepLITAOoELS EATTWONG TNG YENOWOTNTAS, UAS 00NYolY GTOV

oploud 800 XaATNYOoRPLOY YELTox®Y cuvduacu®y. H ula xatnyopla avagpépeton
oTN UElWON TOV SLaxpltdy emnédny notdTNTAg XAl Toug AvTieTOLYoUE GUVSLAGOUG
Toug ovoudlovue yeitoves mowtns tdéns. T va umopel va yapaxtneiotel évag
ouvduaouds, A, yeltovag tpdng tdéng evég dhhov, B, Oa noénel va Stabétel axpiBis
ta tora uéoa ota idra Saxpltd enineda noldtnTag extig and Eva xaL Hovadixd uEGo
670 onoto N moldtnTa va Stapépel xatd éva enlnedo and To avilicTolyo Tou GUYBLAGUOD
B. Tlgénel enlong va onuelwbel 6t 1 uelwon oe xdnolo eninedo noldtnTag Umopel va
Yivel uévo epdoov dev mapafidaletal o xATATECO EMLTEENTO 6pLO TOLHTNTAS TTOL EYEL
oploel 0 ypfiotng. Aviiotolya, otny neplntworn analowpric evég U€Gou 0 GLUVSLAGULOS
mou mpoxUnteL ovoudletal yelrovas OevTepns TAENS.

Me Béor autdy to dlaywelowd, o akydplbuog oplotnxe €toL Gote va extelelton
oe 300 BLAPOPETIXEG XATAGTAGELS, TNV KATAOTAO! UEWONS TOLOTNTAS XAL TNV
rkatdoraon apaipeons pcoov. T Adyoug anhdtnrag Oo Tig avapépouue g

2 / ré z . ’
xatdotaon notdtnrag (QoS mode) xal xatdotaon uéoou (media mode), aviiotoiya:

xatdotaon notétntag: O akydplbuog apyixd Boloxetal 6e xatdoTaAcY) TOLOTHTAC.

Auté onualvel 6tL 6tay Bewpnbel o Tpéywy cuvduacuds urn LxavoronTixds, THTE
emyelpettan 1 uelwon tng moldtnTag evég uéoou xatd éva dtaxetté entnedo. ‘Otay
yiver autd, mpoxintel évag véog cuvduacudg unneeatiag o onolog elval yeirovag
ToWTNS TAlNS WG TPOg Tov Tponyoluevo. Av autdg o cuvduacudg dev €xel
onuavTixd ueyahitepo xabaod 6pelog and TNy aviioTtolyn Tou TEOMYOUUEVOU,
té1e avalnteltal évag dhhog yeltovag npdtng tééne. Ye neplntwon nov xavévag
and avtolg dev odnyel oe Behtinon tou xabapol opéhoug, téTe 0 alydoluog
avaypeel and Ty xatdoTtacn ToldTNTAg XAl pueTaPalvel o XATAGTACT UEGOL.
H petdBaon avty yivetar, enlorng, étav dev unopel va uetwbel dhho v nodtnta

XAVEVHS UEGOL.

H oepd pe v onola e&etdlovtar ou yeltoveg npding tdéng Paociletar oty
unéheon nou €yovue xdvel, Hewpdvtag 6T and Vo cuvduacuois ue loa xabapd
opéhn mpoTwdTal autdg Ue TN peyaAlteen yenowdtnta.  Ilpoonabdvrag o
ahy6pLl0Uog va Hewdoel 660 To Suvatd ALYSTEQO TN YENOoLUOTNTA TNG UTNeEGLAG,
tadivouel xatd @bivovoa oelpd Toug Yeltoves wg mpog TN yenowwdTnTAL XA

Toug e€etdlel évay npog évay, Intdhvtag avtiotolyes npocpopés. Mbhig, Beelet
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ré ’ /. rd /7 /7 ré
xanotog yeltovag nou BeAtidvel to xabapd 6pelog, tOHTE emavahauBdveTal 1|

napandve dladixactio He apytxd cuvduacud Tov Tpéyovia.

xatdotacn wéoouv: Me napbuolo tpdno, unohoyiloviar mpdta Shol oL yeltoveg

detitepng Td&ng Tou Teéyoviog cuvduacuol. Av 1 apaipec onoloudinote uéGou
dev odnynoel oe Behtlwon g yenowdtnTag, t6te 0 akybdolfuog teppatiletal
ETMLOTEEPOVTAS TOV TREEYOVTA GUVILAGUS v auTog EYEL DeTikT) ourokd kKabapd
Spelos. Av o cuvBuaoudg €xel apvnuxd xabapd dpelog, TéTe de Slvetal xauia
TEOG(POPA 6ToV TATELXG avTinpbowno. Apvntixd xafapd dpelog onuaivel 6T
T0 X60T0G AYO0PAg ToL cLVdLAGUOY Elvan aclupopo yia to yeYotn. Av Beebel
xdnotog yeltovtag deltepng tédéns onolog éyel ueyalitepo xabapd bpelog and
Tov TEéyovia, t6te 0 akybplluog petaBalver Eavd oe xatdotacy agaipeong

emnédou moloTNTag XAl EXTEAELTAL UE apyLxd onuelo Toy TpéyovTa cuVdLAGUS.

Eva onuavtixd mheovéxtnua autod tou alyopiuou elvar to 6tL de yperdletal
va UTOAOYLETOVOY OL YEeNowdTNTeg OAwY Twv eletalduevey cuvduaoudy xar {ntd
TE0G(PORES YLa YELTOVLXOUS ouVdLAcUoUS Uovo av dev éyel Bpebel xdmolog mou va
Behtdver to xabapd dperos. Autd ouufaiver yiatl o akydplluog Eextvd and tov
eLEUTERO JuVaTod cuvduacud o onolog “eunepléyel” GAoug TOUG LIOAOLTOUS LTS TNV
évvola 6Tl umopolv va napgayfodyv and autév ue wla oelpd povadiaiwy Ueldoewy
dLaxpLtRV eMNESOVY TOLHTNTAS 1) ANAAOLPDY UECHV.

A&iler va onueldoovue 6TL av M yeéwon elval abpolotix wg npog Ta uéoa
xat ta enineda moldtnTag, TéTe To WéYLoTo Xxabapd bpelog umopel va e&ayOel
UEYLOTOTOLGVTAG T EMUEEOUS OPEN TV Uéony. O cuvduacuds mou Oa npotevdTay
Ba frav o xaldtepog duvatds. Aut, duwg, 1 npocéyyion dev elval owoth xabdg
npobnoféter 61l 0 aviimpbonnog YVeellel To umyavioud YeEmomg Tou TAPOYEA.
Ennhéov, o napoyéas unopel va epapudler xdnota moltixy exntdoeny xal dea va
uny epapudletar xdnoto afpolotixd novtéro ypéwons. O npotevéuevog akyboluog
Aettoupyel avedptnta and ta oYRUATA YPEMONS TOVY TAPOYENY, X4TL oL Tov xablotd
eCatpetid evéhxto. Xto Ilapdptnua 7?7 napatifetal 1 avotned neptypapr tou
akyoplOuou og Peudoxddixa ue 6houg Toug anapaltnTous opLools.

Kéfe Buyatpuxds aviinpdbownog extekel Tov napandve alydolbuo xal emiotoépel

éva cuvduacud urneeciag o onolog elval oyeddv BélTiotog yia tov aviicTtolyo
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napoyéa. O matexds AVILPOOKHTOG CUYXEVTPMVEL TLg TEOTAGELS TwY Huyateixdy Tou
xaL emAEyeL To ouvolxd BEATIoTo cuvduacud. Av undpyouv xal dAlol cuvduacuol
(ané avtols mou cuvére€e) mou é€youv TN wéyioTtn T xabapol ogéhoug, ToTE
eMAEYETAL AUTOG UE TN UEYLOTY YENMOWWOTNTA, Aol ONWS EYOUUE AVAPEQEL, T
xenowotnta Bewpolue 6tL €yel peyaldtepo “Bdpog” and To x60TOG AYORAS TNG
unneeotag.  Xtig enbuevn mapdypago culnteltar v Oewentixd xar N meLoauaTiXy

a&LoAdyNMoT Tou TEoTELYEUEVOL alyoplOuou.

4.4 Ocewpntxy] AZlohéyTor

Yy napdypapo avty yivetar Bewpentixd allohdynon tou npotetvéuevou akyopibuou.
Anodeixvietal 6tL elval oyeTixd Ypriyopog (toAumvuuxds) xat 1 andpacy| Tou, x4Te

and pealotixég unoléoeis, Tavtiletar ue v Béltiotn enthoy.

4.4.1 Idétnteg

Optlovue wa oyéon Sdtaing oto olvoho twv cuvduacudy urnneectag. Opilovue
6TL 0 ouYdLaouis T KugLapxel!' Tou ouvduaocuod y (ouuf. T > y) btav, ya xdbe
StapopeTtixd nepleybuevo vnneesiag, o T teptéyel Gha Ta Léoa o TEPLEYEL xaL 0 ¥ (Yia
T0 (810 mepleybuEvo) ot Slaxpltd enineda motbtnTag Ta onola dev eivar “yewpbtepa”
and o avtioTolya Tou GLYdLAGUOD Y.

Eniong, xdvouue tmy undbeom 6t 1) ypéwomn nou epapudletal and Toug napoyels

€yeL TLg TapaxdTe WOTNTEg av T >

e Eva onowodfnote uéoco (to omolo dev eunepiéyetar otous z, y) xootilet

nepLocbTeEQO 6Tay cuuneptin@lel oto cuvduacud y and 66o GTov T.

e ['a éva uéoo o omolo avixel xaL 6Tov T xal 6Tov Y, xooTi{el neplecbTECO 1|

avafafuier tng moldTNTAg ToU 6TO GLVILACUS ¥ and 660 GToV Z.

IHokd ouyvd oty npdén epapudloviar Tétolou eldoug mohltixés and toug mapoyels

dlvovtag étol xlvntpa 6Toug TEALTES VA AYOPAGOUY UEYANITEPES UNNEEGLES.

'H évvora e xupLapylac mpoxtnte and 1o 6L 0 Kuplagxos ocuvduacuds “repéyel” Tov avilotolyo
XUELAPYOVUEVO, XaTd TNV évvola 6Tt 0 deltepog unopel va dnulovpynlel and tov mpdto ue wa oelpd
and povadlaleg UELDOELS TN XPNOLUGTNTAS TOU TEMTOU.
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Eyel anodeuybel [35] 6tL av 6ha ta uéoa elvar amarrovuera (dnh. anayopedetar
va anahouplel xdmowo xatd v extéleon tou akyoplOuov), t6te 0 cUVBLAGUES
unneeotag mou emAéYeL 0 TPOTELVOUEVOS akybplluog KugLagxel Tou avtioToLyou

oLYdUACUOY oL ETAEYEL O eEaVTANTIXGS ahybpLiuog.

H dedtepn Wibémmta tou akyopibuou npotinobéter 6t o napoyels epapuélouvy
aBpOoLoTLXY| YPEWOT 1S TEOG TA EGA XAL TA SLAUPOLETIXE TUHUATA TEQLEYOUEVLDY. AUT)
elval uLa x| TEpInT®Won TV WLOTATOY NG YPEWGTNS TOU AVAPEPOVTAL TALATAVE.
Anodewxvietar [35] 61t 0 ouvduaouds mou emhéyel 0 nPOTELVOUEVOG alybpLiuog

ravti(etar ue To BEATLoTO.

4.4.2 To Ip6Binua

Y yevuer nepintowon, émou Se yivetaw xaula unéleon yia ) yeéwon nou epapudlouvy
oL napoyels, To TEéPinua enthoyig Tou cLVSLACUOY uTtneeciag e To LEYLoTO xabapd
bpehog nepLéyel exfetixd nhifog Tudy xabapod opéhoug nou mpénel (o YeLpdTERY
neplntowon) va eheyyodyv éhot. Autéd ouuPaiver yati de yvopilovue ex tov npwtépnv
xavéva otouyelo B WéTTa Yia Tov Tedémo mou tifetal To XG6TOg AYOPdS WULAg
vrneeotag. O udvog tpémog va to udfouue elvar va potioouvue tov napoyéa yia xabe

ouvduaoud urneeotag.

Yy neplntwon nouv vnobétovue 6Tl N ypéwon mou epaoudlovy ol mapoyels
elvar alpoloti| xaw 6tL 10 xabapd bpehog elvar aupitovo wg mpog ta enineda
ToLoTNTAS, TOTE HTWG avapéolnxe tapandve o alydpliuog tootelvel ndvia to BéktioTo
ouvduaoud. Autd onualvel oe aut Ty mepintwor to TEOBlnua €xel TOAGYLULX
rohunhoxdtnta xal wdhota yeauur, O (cug), wg npog tov apthud tev Beuatedy
TEPLOY DY, TWV EUTAEXOUEVOY LEGHLY XaL TwV emnédwy notdtntas. Autd egnyeltal and
T0 YEYOVOS HTL 0TY) YEWHTER epinTwon o BéRTioTog cuvSuacds Oa mooxidel and T

/4 ré rd 2 rd /7 Z
dLadoyxn ENITTWOT OALY TOY EMTESHY TOLOTNTAS YL OAA To UECQ.

O npotewvbuevog alybpliuos éyer nepimou tetpaywvixh nokunhoxdtnta (BA.
napaxdtw) yatl 8¢ hauBdvel unddn xaula and Tig tapandve vobécels, ue anoTéAeoua

VoL TOETEL VAL XAVEL TEPLOGOTERES TEALELS.
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4.4.3 O Alyépibunog xar 1 Ilodunhox6TnTd TOUL

Yy napdypapo aut napoucidletal 0 TEOTELVOUEVOS akybolluog o UoppY]
heudueddixa xalhg xau 1 avdluon g TOMTAOXOTNTAS TOU KBS TEOS TN YELLOTERT

duvaty] neplntwon.

Oploués 4.4.1 (Awaduxacio Yrnoroyiopwot Xenowwdtntag) Ia éva cuvdvaoud
z € C opileta 1 Suaduxaoia (npdypauua) ComputeUtility(z), n onola unohoyilet

N XENOWOTNHTA TOL GLYSLACUOY .

Oploués 4.4.2 (Avaxoivwon Kéotoug Avopdg) T éva ouvduaoud z € C
optletan 1 dtadixaoia (npdypauua) TakeCharge(x), xatd tny onola o aviinpbonnog
AauBével and tov mapoyéa wia T ayopds Yl To cuvduacud urneectag x. I'a
v mepdtwon avthig g dwaduxaciag amaiteltal 7 SuvatdétnTa emxolveviag Tou

AVTLIPOCMONOL UE TOY TAPOYEA.

Opioués 4.4.3 (Yrnohoyiopég I'evtévery) T éva ouvduaocud =z € C xau
ula uetafity Mode € {QoS,Media} opiletar n Swadixacia (npdypauua)
ComputeNeighbors(z, u(z), Mode). Av Mode = QoS, t6tc vroloyilovtal oL
veltoves mpdtng TéEng tou z, alldg vroroyilovtal o yeltoveg deltepng TédEng Tou
z. H dwaduxactia avth entotpépel ula Alota and cuvduacuois. Enlong, uroloyilel
™ Xenowodtnta xdbe yertovixd ouvduaoud xal emloTeépel éva mivaxa Poue Tig
avtioTolyeg TS Yia xdle yertovixd cuvduacud. Edd 1 yenowwdtnta xdbe yertovixod

ouvduacuol vroroyiletal ebxola ue Bon T yenowwdTTA TOL GLVdLAGUOV T ToL Elval

oM YVOoT.

Oploudg 4.4.4 T éva obvoho cuvduacudy N C  C oplletar 1 Swaduxacia

MinUDNeighb(N), n onola entotpépel to ouvduaoud x € N ue ) ueyalitepn
XpnouwoTnTa.

A\y6pLBuog

A = Widest(Ipotyrhoec Xprot);
u(A) = ComputeUtility(A);

c(A) = TakeCharge(A);
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NB(A) = u(A) - ¢(A);
Mode = “QoS”;
forever
begin
if (A is not “considered”) then
Flag A as “considered”;
[Neighbors, u] = ComputeNeighbors(A, u(A), Mode);
found = “FALSE”;
while (Neighbors is not empty) do
begin
B = MinUDNeighb(Neighbors);
¢(B) = TakeCharge(B);
NB(B) = u(B) - c(B);
if (NB(B) > NB(A)) then
begin
found = “TRUE";
break;
end
end while
if (found == “TRUE”) then
begin
A = B;
Mode = “QoS”;
end
else if (Mode == “Qo0S”) then
Mode = “Media”
else
break;

end forever

Avaivor ITolumhoxdTnTag
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o v avédiuon tng enidoorng tou mpotelvouevou akyoplbuou Bewmpolue Ty
XELpOTERN duvaty nepintmwon, xatd Ty onola oL TPOTAGELS TOu YV |oTN nepLhauBdvouy
6ha ta Suvatd péoa oe danpayuatedowun wopph (k. un amartoducra) pe 6ha ta
dlaxpLtd enlneda moldTNTAC VoL Elval EMLTEENTA.

Eotw 1 o aplbudg dhwv twv eumiexduevony uéonv avd Ospatixy meployy|, ¢
0 aplbudg GAwY TV TEPLEYOUEVLY XxaL ¢ O AptBuds OALY TV BLaxpltdy emnédny
molbtnTag TV wéowv mhny tou xewévou.  Kat' apyrfy, a&ilel va onueidoouvue
6t o e€avtintixds akybplluog Oa e&étale 6houg Toug duvatols cuvduacuols. O
aplluds auTdY TV ouYduacudy elval exOetixds, ¢, dpa xaL 1 TOATAOXHTNTA TOU
egavtintixol akyoplBuou elvar exBetixy.

‘Eyouue, howndy, ta e&vig onuela:

e O unoloylouds TNG YENOYLOTNTAG TOL EVEVUTEPOL duVATOLU GLYBLACUOU anaLTel
O (¢ x p) mpdéeis (npochéceig xau nohhanhaoctacuols). Autd npoxintel dueca

and 1oV 0pLoO TNG GLVARTNONG XENOLULOTNTAS YL €va GUVBLAGUS T:

U (l‘) = Wmax X Z kc Z p?num (qm)

[ va urohoyiotel 1 ev AMoyw yenowdtnta, urnoroylletal o mapandve Stk
dOpotoua. O LTONOYLOUES TOU Up, (¢m) UTOpOVUE va LTOOécoLUE GTL YiveTaw
oe O (1) agol éyovue unobéoel 6L 1 anelxdvion ota Slaxpltd enineda nolbtnTag
elvat avegdotntn and Tov exdoTote GLUVILACUS XaL dpa UTOPOVUE Va Bewprioouue

6T €xeL npolinoloYLoTEL.

e O unoloylouds twv yertévey (ComputeNeighbors(A, u(A), Mode)) éyel
rohnhoxdtnta O (¢ x p). Kat’ apyfiv ou vnoloyiouol g yenowwdtnrag eviog
veltova umopodv va yivouy oe “ypévo” O (1) agpol apxel va vrnohoyiotel to
UTOAOLTO OV TEOXVNTEL and TNV Movadiala Slapopd Toug and To cuYSuacud A,
Tou onolou T yenowdTTa Yvwpilovue M. Erniong, apod n wovadata uelwon
™S xenotuwdTnTas evis ouvduaouol éxel tolunhoxdtnta O (1), N anbédoon avtis
g dwadixaotiag elval avdroyyn tou aptbuod tev mbavéy yertévey tou A. Av
o akybptbuog Beloxetar oe xatdotaon agaipeons nowbttag (Mode = QoS)
téte unoroyilovtal oL yeltoveg npdtng 1d&ng. Autol elvat 7o moAU tbool 660g

elvat 0 aplbuds Ghwv TV wéony Yo xdle eldog mepeyouévoun, Snhadh ¢ X L.
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elvar

Av o alybpbuog Beloxetal o xatdotaoy agaipeong uéoov (Mode = Media)
t61e unoroyilovtal oL yeltoveg dedtepns TéEng. Edd o aplbuds tov yertdvewyv
elvar 6heg oL duvatég nepntioelg apalpeomg evog xat wévo uécou ya xabe eldog
nepleoévou. Autdg o aplbudg elvar xat tdhl 7o oAU ex p. Apa, 0 uToAOYLOUOS
TV YELTOVOY éxel ntolumhoxdtnta O (¢ X p1). Téhog yia Aoyoug anddoons ot
ouvduacuol Tov tapdyovial TaglvoolvTial Wg TEOg TN YENOULOTNTA Tous. Apa

7 ntolunhoxbTnTa authc g Stadixactiag elvar O (culog (cu)).

H  avedpeony tou  yeltova  ue )  upeyaldtepny  yenouwdTnTa
(MinUDNeighb(Neighbors)) unopel va vrnohoyiotel oe ypévo O (1), xaldg

70 6UVOLO TV 6UYBLACUGY Elval TAELYOUNUEVO.

To mhfog TOV enavaliewny TOU ECLTEQLXOV

while elvar 1o TOA) 660 xaL To TA0OG TLV YELTOVLY TOL LToloYlGTHXAY AT

v ComputeNeighbors(A,u(A), Mode), dnhad¥ O (¢ X p).

O aplbudg tov enavakidewy forever elvaw to mohd ¢ X p X c. Autd ouufBaivel
dLoTL o1 yepdTeRN Teplntwon N enavaingn Oa Saxonel dtav €youv anarouplet
6ha ta uéoa and Gha ta eldn nepeyouéveyv (ta onola elvar 11 X ¢) xat emhéov

yia xabéva and autd £youy Yivel To TOA) ¢ UELGOoELS ETTESLY TOLOTNTAS.

Arné ta napandve yivetal Qavepd 6TL 1) TOAUTAOXOTNTA TOL aAyopibuou

O (q x (uec)* log (uc)) -

4.5 Ilewpapatixr} AZlohéyron

H repapater alohdynorn tou npotetvéuevou akydplbuou éytve dnutovpydvag éva

nepBdrhov npocopolncng vioromuévo oe Yhwooa PERL. Ou Bacuxol otéyol twv

meLpadTev elval agevog o EReYy0g TNg axplfelag TG andpacng TOU AVILIPOGETOU

oe oyéon Ue TNV Wavixy xaL APeETEPOL oL ETLEROES SLapbpwy ouVBNX®Y (TpoTuioels

xpfiotn xau ToMTIXéS Ypéwong and Toug napoyels) otny andpacn auty.
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T0 6X0OTH AVTO TOOGOLOLE) T { 5 TIxéC TONTLXE
INa to oxond avtd npocouotHinxay tapoyelc ue dLdpooec evdelxTLXéc TOATLXE

xeéwong. O unoloylowds Tou x66Toug Yo xdle mapoyéa divetal and tn oyéon:

C=Fc+ Sc+Te,

6mov C(Charge) elvar 1o ouvohxé xbotog ayopds tng umnpeotag, Fo (Federa-
tion Charge) elvar to x6ot0g mov npoximtel and tg Sldpopes ouvepyaoieg Tou
napoyéa Ue dAAoug QOpelg yia TNV TEAXY| Tpocpopd tNng unneectag xar T elvaw to
x006T0g UETAPOpds Tng unneesiag uéow xdnolag TnAemxolvoviaxrg urnodours. H
dlapoponoinom Twv TapoyEny apood oTNY TOATLXY YPEwong autol Tou xdaTous T,
t0 onolo unoloylletal abpolotxd wg npog ta eunhexdueva péoa. To emuépoug
x6670¢ xabevdg and autd ta uéoa edaptdtal and to Slaxpltéd eninedo nobtnTds Tous.

EmnAéov, unopel va umetoélel xaL xdnolog napdyovtag éxntnons. o cuyxexpiuéva
Tec = a X Discount («)

(9314010
a = Z ﬂm7m (QOS)

a elvar o xabapd x66T0g HeTAopds g unneeoiag xat e€aptdtal afpoloTind and
10 Bacixd x66T0g UETAPORAS [y, xdhE UEGOL M XAl TO XOGTOG Yy, TNHG TOLOTNTAG TOU
uéoou. To xd6oT0g TNg noLdTNTAS UopEl Vo SLapépet amd napoyEa o TapoyEa xaL EYEL
vhormownlel €tol Bote va unopel va elvar cuvdptnom xueTy, xolhn 1 YeauuLxy kg Tpog
T0 dlaxpLtéd eninedo nowdtntag. [a Tic avdyxes Twv nepaudtey yenouyrororinxay
avtioToLY o OL CLYVAPTHOELS (%)2, 2¢/z xau . T autég Tig TpELS TEPLRTHOELS UTEEYOLY
dhheg Teelg aviloTolyeg Yl Tig omoieg €xel mpootebel ot apyixég Twég xdnola
TuyabTNTA 6T YEéwor TV ETTEdny notbtntag (UE ouolbuopyn xatavour elpoug
(—0.5,0.5)). Erniong, o napdyoviag éxntwong (Discount) unopel xvuaivetar 6to
dtdotnua (0.8,1), dnhadr, xdbe napoyéag unopel va xdvel éxntworn to mohd 20%.
H e&dotnon tou Discount and to xabapd xb6otog o umopel va elvar xolkn, xveth

4ad

1 Ypauuxh. Luyxexpwéva, yenotwonotflnxay ot cuvaptioes (1 —d) +e v, 1 —
—4

d (%) xat 1 — d%, 6mou d elvan to uéyloto emitpentd bpro éxntwons (0.2) xa p

elval To x66T0g TOL EVPUTEPOL duVATO) GLYBLACUOL Ue Bdon dha Ta uéoa xaL OAa Ta

draxpLtd enineda nodTNTAC.
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Kéotog | Exntwon | Tadtion | Exmp. “>” EX. |

Koi)o — 100.00% 0.00%
TCoauutxd | —- 100.00% 0.00%
Kuptd — 100.00% 0.00%
Kol)o Kot 100.00% 0.00%
LCoouuixd | Kol 100.00% 0.00%
Kupté Kot 100.00% 0.00%
Kotho Toauuweq | 100.00% 0.00%
Toauuixd | Toouuixh 99.96% 0.04%
Kupté T oauutxd 99.99% 0.01%
Koilo Kupti 99.98% 0.02%
LCoouuxd | Kupth 99.98% 0.02%
Kupté Kupt 99.99% 0.01%

Hivaxag 4.1: Iewpauatixr; A&ohdynon tou Alyopibuov Emdoyrg oe
Yoyxpton pe tov E€avtintixd.

Ytov

nivaxa autd napovoidloviar cuvornTixd ta anoteréouata TN newpauatixis alohdynong
Tou mpoTelvduevou aiyoplBuou emdoyric. Ta amoteréouata autd emPBefaldvouvy Tig
Oewpntixés WLotnTeg, evd Selyvouv 6t tadtion anopdoewy cuufalvel oyedév oe Gheg
T1¢ nepintdoels mov eetdotnxay. Emnhéov, axdua xat ot TEpLITidoEls mou dev UndpyEL

TaOTLOT, 1) ETLAOYT] TOU TEOTELVOUEVOL alyoplOUoL KupLagxel Tou BENTLOTOU GLVBLAGUOY.

Me Bdon ta napandve npoxintouy 24 SLapopeTixég TEQLNTACELS TPOTLY YPEWGTS
mou unopovy va eéetactody. T xdbe tétowa meplntworn ouyxpilnxe 1 andpaon
TOL TPOTELVOUEVOL alyoptBuou ue Ty Béltiot emhoyr €yovtag unokoyioel Gheg Tig
Suvatés nepuntdoelg npotuoewy? tou yeRotn. Ta nepduata exteléotnxay yla éva
eldog mepieyouévou dnuiovpydvtag 2196 nepuntdoeg TpoTWAoERY YeoTn yia xdle
neplntwon oyfuatog yeéwong.

Yrov Iivaxa 4.1 galvovtal Ta GLUVOTTLXE ATOTEAECUATA TOY TELCAUATOY YL TLS

3, [apatnpodue 6TL 6 GAEg GYEDOY TLG MEQLTTAOGELS

TEPLITAGELS Y wplg TuyLdTnTA
Xpéwons nmou eEetdotnxay, 0 GLVBLACUOS LTNeesiag Tou EMAEYEL O AVTLTPGGLTOG
tautiletal pe autdy mou emhéyel o eEavthntixds akybelbuog, evd oTLG TEQLTTHOELS

ToL LTAEYEL BLaPopd, o mE®Tog UmeoLoXUeL Tou deltepou. Ta anoteléouata auvtd

ZEyel avagepbel 670 xepdhawo 3 1 undBeon 6L undpyouy Téooepa Slaxpltd enlneda toldTHTAS Yia
x40e uéoo, mhnv Tou xeluévou, (arkolovbia etkdrwy, 1ixos, otabepr] eLkdva xaL Keluero).
3Ta anotehéouata U TUYALSTNTA TAPOUGLALOLY AmAd UL WxeY dAMOLwOT TWY TAEATEVE.
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emPBefatidvouy Tig WLOTTES Tou avapépbnxay oTNY TEOMYOUUEVY TAEAYEAPO XoL
emnAgov delyvouy 6TL 1) TAVTLON TWY ANOPACEDY YIVETAL XAl GE MEQLITMGELS TOL OEV
€youv tEXuNELiel Oemontixd. Autd paivetal xupleg and Tig TEPLITOOELS OTLS OMoleg
undpyEL TOALTLXY ExnTwoNg xou dev elval anapaitnta aupitovo to xabapd bpehog vg
mpog Ta dtaxpitd enineda nowdtnrag. Enlormg, elvar gavepd ot n otabepdtnra wg
TEOG TNV ANOPAGY) TOU TEOTELVOUEVOL ahyopiOuou elvar oyeddv téom dom xar Tou

egavtintixon.

Anuvitelog E. Kalodudxng
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Kegpdhlaro 5

Eravadianpayudtevor, Katd tn

Avdpxera Iagoyrg g Yrnpeoiog

5.1 Oplowés tou IpoBMjuatog

Ye éva mepiBdhhov eletfepng owxovoulag, 6mou xdfe ovtétnTa Tng ayopds evepyel
avtévoua, o0 oToYog evHg xatavalwty elvar v Bedtiotonoinon tng sunueplag Tou.
Ewwdtepa, évag yofotng TnAemxovmviax@dy unneeotoy, entbuuel ) peyLiotonoinom
Tou xabapod opéhoug and T AauBavéuevy urneesia. O Nhextoovixdg avTinpdonmnog
ue Tov akyopLlbuo emthoyrig mou avantiyfnxe oto xepdlato 4 emhéyel ex U€poug Tou
XeNotn €va cuVBLACUS LUTNEEGLAG IOV OTLS TEPLOGOTERES NEQLTTHOOELS Elva BEXTLOTOG
0 TPog To xpLThELo Tou xabapol opéloug.

H emdoyy], ouwg, avth éyive ue Bdorn xAnolo GUYXEXOUUEVO 1| EXTULOUEVO
oLYOMXO x60T0g YL O TNy umneecia. (2otdc0, xATd TN ddpxela mapoyNs NG
unneeotag, N xpéwaorn xaL oL TEoTYAGELS ToL XpNoTn Unopolv va petaBinfody. Ye aut
v neplntwon, yia va uxavonownlel ) analtnon tou ypRoty yla UeyloTonolnoy Tou
xaBapol opéloug Tov, elvan anapaltntn 1 enaveéétaon g xatdotaong g napoyfs
g unnpeeotag xau av xplbel anapaltyrto va yivel eravemioyy|. Enlong, autéd unopel va
elvar ypowo oe mepuntioelg unoBdlulong g mapoYdUEVNS TOLOTNTAS, Y. AOY®
BAPNe tou duxtdou.  Elvar mpogavég 6tL m enavemroyh Oa vtav éva mokdimhoxo
xafrxov, TouAdyltotov yia éva um ewdxd yprotn. Enouéveg Oa ftav yeviowwo v

eMaradLameayudTeVoT) AVTH VA TNV EXTEAEGEL O MAEXTOOVLXOSC AVTLIPOGHTOG.
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H enavadianpayudtevon yio e 1dn Aaufavouevn vnneeotia npénel yivetal woALg
aviyveulel xdrowa onuavtixy puetaBoly Tou xabapol opéloug, Tng onolag To LOVTELD
éxeL oplotel (Kegp. 3) og

NB(S)=U(S)—-C(S) (5.1)

omou S elvar o ouvduacuds unneestiag nov AaufBdver o yeRotng. Katd tn dudpxela
napoyfs g unneeotag elvar mbavd va petaBinbel to xabapd dperhogc NB Aoyw
uetaBolig elte g yenowdtntag U (S) tou ypriot elte tou xbéotoug ayopds C' (S) tou
cuvduacuol unneestiag S. Mokl yivel avtiinnty wia tétola wetaBoly, o avinpdewnog
mpénel va e€eTdoel To evBeYOUEVO ETAVETLAOYTG GUVdLAGUO) uTneeaias.

Mua npdtn oxédn puag odnyel otny anhy Ao g enavextéheong Touv akyopifuou
emhoytic (Keg. 4) and v apyn. Autéd dev emPapiver onuavtixd to uTONOYLETLXG
x66T0g NG dadixaciag apol, dnug €youvue dei, o akydelluog emthoyrig elvan apxetd
obvtopog. Ilap’ 6ha autd diawchHnuixd galvetar va yivetaw xdnola vmoloyLoTLXN
onatdhny, xabdg n emavextéheomn tou akyoplBuou onuaiver 6t Ba eetacbolv
ouvduacuot vaneesiag mou éxouv 1o e&etachel. Enouévenc, éva epdtnua mou tibetan
elvar av undpyel Tpdénog enavemAoyhg xwpels va exteheotel o alydpliuog ¥ ToukdyLoto
va uny exteheotel 6hog. Me dhha Adyia, TL mAnpogopia umopel va amofinxeldel o
AWVTLTPOOONOG Amd TNV AEYLXY) SLANPAYUATELOT), £TOL BOTE Vo UTOpEl Ue xdnoleg anhég
ouvOnxeg va umopel va emhégel dueca évav véo ouvduacud uaneesiag ¥ va anopacioet
6t npénel va Slatnprioer autéy nou éxer Kdn. A&ilel enlong va onuelwbel 4t av o
NAEXTEOVIXOG AVTLTPOomTOG elval uetaxtvoduevog a anatnbel enavauetaxivnor tou.

Ov unnpesieg yia Tig onoleg BLATEAYUATEVETAL O AVTILIPOGHNOG UTOPOVLY VL
Staxpllody o autés ue yvwoth (§ Touldyiotov mpoPBiéduum) ypovixy didpxela
xaL/M ouvohxd 6yxo mhnpogopiag xar ot unérownes. T yia va mpoxidouy
evdilapépovta anoteréopata oty devtepy nepintwon unofétouue 6Tl T0 x66T0G AYOPAS
™ unnpeotag unopel va exgppdletar oe T avd wovada yedvou (m.y. 108py/sec)
xaL /7 T avd povdda byxou (m.y. 153py/byte). Me tnv (8l hoyixy n cuvdotnon
XenowéTnTag xal to xabapd ;o0pekog tou Yoty exppdlovtal oe pLOUS avd yedvo 1
6yxo. Enouéveg, edd 1 enavadianpayudteuon yivetar Moyw uetaBolic Tou pubuol
xpéwong elte Tou pLiUY yenowwdTNTAS TOL YEHOT).

Av, buwg, elval YV0OoTéG aUTEG OL TAPAUETEOL, TOGO TO XOGTOG AYORPAS OGO XAl

N xenowoTnTa Tou Yerot edaptdvtal and To Ypdvo xal Tov 6YX0 TANRoQoplag Tou
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el napéNel and tny évapdn napoyrg g unneectag. LNy neplntworn auty, Yo TV
ENAVASLATPAYUATEUGT), O AVTLTEPOOKNOG TEENEL va AMBel unddy Tou TO TOGOGTO NG
umneectag mou €xel 1dn AdBel o yehotng xaL To LnoAeLnduevo x6ctog. e va yivel
autd, unobétovue 6TL 0 avtimpdownog datnpeel éva TpooeyYLoTXG LoVTELD xabapos

opéloug 6mwg to (5.1)
NB(S,t,v) =U (S,t,v) — C(S,t,v) (5.2)

6mou t elvar o ypdvog mou éxel napéllel and tn oTiywr évapéng napoyris T unneeatiag
xaL v elvat o 6yxog thnpogoplag g unneestiag nou €yel NdN AdfBel o yerotng. Me Bdon
autd, 1 emavadianoayudtevon a yivel 6tay to vnokewnduevo x6oT0g drapoponoln el
and autd mou AN Exel extiunbel v ouuBel To BLo we TN unolelnduEYY YENOoLLOTNTA
TOU YPHOTY.

‘Eyovtag unddn ta napandve, Ta epwThUAT 7oL Thevial oyetxd UE TNV

enavadlanpayudtevon, dedouévng ulag uetafBoiis tou xabapol opéloug N B elval:

(a) vné noteg anhés (unohoyioTixd) cLVORXES UROpPEL 0 AVTLNPGOKTOS VAL ATOPAGLGEL
va latnerioel to ouvdvaoud vaneeoiag mou €yel KON emhélel; Me dhha Aoyl
und noleg ouvirixeg o akydpbuog emhoyrg Ba mpdtelve Tov (8Lo ouvdLacUsd

urneectag;

(B) mowx elvar n eNdylotn TAnpogopia Tou Unopel va xpatdel 0 avtinpbonnog xatd
™y apylxy extéleon tou akypilbuou emhoyrc €tol Hote va unopéoel va mdpet

L TETOLAL AMOPACT);

() av npénel va exteheotel and v apyh o akydplfuog emhoyvis, 1 e&étaon TV
ouvduaouoy npénel va Eextvioel and tov evpitepo duvaté (Bh. 4) 1 and xénotov

dhho cuvduaoud otov onolo fa €ptave ovTwg N dAAhwg o akydelbuog;

Y1ig endueves mapaypdpoug Sayweilovue to npdéBinua oe dVo nepunThoELs.
Yy mpédy, vnobétovue 6TL o napoyéas epapudlel alpolotixy yeéwon aveEdotnTy
yia x40 u€co nou TEpLEYETAL 0TO GUVBLACUS UTNEESiag, EVE 0T SelTERN TO oYU

XPéwomg elval &YVwoTo 6ToV AVTLIPOGoWTO.

Anuitelog E. Kalodudxng
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5.2 Enavadianpayudtevoy e Abpoiotixr Xpéwon

‘Onwg avagpéplnxe napandve, 1 enavadlanpayUdteuon g TAPEYOUEVNG LUTNEEGLAS
evepyornoteltan 6tav uetafBinlel to xabapd dpehog NB. Autd unopel va cuufel Aoyw
uetafBolis g yenowrdtnTag tou xerotn | AoYw UETABOM|g TOu X66TOUS AYO0PAS.
Yy napdypapo autr utobétouvue 6T 0 Tapoyéag epapUdlel oty YeEéwang TéTola
mou 0 x66T0g x40 uéoou nou eumiéxetal 6To cuVSLacud elvar aveldptnTo and Ta
urélowna. Xe auTy| TNV TEPINTWoT XAl TO GLUVOALXS X66TOG TNG LUTNEEGLag TEOXVUNTEL
and 1o AhpoLouA TV EMYUELOUS XOOTMY XAl AUTO ELVAL YVWOTH GTOV NMAEXTEOVLXO
AVTLIPOGOTO.

Eniong, apyixd uvrobétouue tnv anh neplntwor mou 1 cLVEETNGT XENOULOTNTAS
Tou yproty de uetafBdiietal. Autéd elvar hoyixd yia Ty neplntwon dmou 1 dudoxela xon
0 6yx0g TG urneectag dev elval YVwotd, ondte xal avapepduaote oe otalepd “oubud”
xenowotntag. LIny neplntwon o elval Yvootd autd ta ueyédn, n yenouwdtnTa Tou

XPNOTN YL TNV UROAELTOUEVY] UTNEEGLA GUVEY G EALTTHOVETAL.

5.2.1 Xzabepy Yuvdptnon Ixavoroinong

Eotw, Mowmdy, 6TL 0 NAexTpovixds aviinpdonnog el emhédet, ex UEooug Tou YefoT,
and tov mapoyéa éva ouvduacud unneeolag s wopphc {(m,QoS)}, dniady, éva
obvoho Leuydhy xabéva and ta onola dnhdvel éva uéoo (n.y. video) xat to avtiotolyo
draxpLtd eninedo nowdtnrag. I'ia Moyoug ankdtntag xat ywpels AndAeLd TNG YEVLXOTNTAG
Oewpolue v nepintwon ulag Oepatixic meproyvs. Katd tn Sudpxeia mapoyrc g
urneeotag yivetal xdnola uetafolr] otig TéS Ypéwomng opltopévey and ta {edyn Tou
napandve cuvérov. T'a va anavthioouue to epdtua (a) mov Ehnxe oty napdypapo
5.1, Oa egetdoouue apyxd TV ankf nepintwon mov 1 wetaolf auty yivetal oe éva
dtaxpLtd enlnedo nodtnTag EVOG UEGOL.

‘Onowg éyovue del (Kep. 4) o ahybplfuog emhoytic énwg éxel oplotel apyilet
and éva apyixd cLVILACUS XL EAATTOVOVTAG oTadlaxd Ta enineda moLdTNTAS TWY
EUTAEXOUEVODY UEowY eXEYyeL TN uetaBoly tou xabapol opéloug tou yphotn. O
TEQUATIONOS TOou alyopifuou yivetal 6tav de Behtinlel nepatéon To xabapd dpelog.
Metd ™ ahhayy| oty T evog wéoou, o akyodpbuog Ha méeel Ty Bla andpaoy av

de uetafBinlolv o evdildueoeg anopdoelg ota nponyolueva Biuata. I'a va cuufaivel
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avutd apxel ot dapopés xabapol opéloug mou “cuvavtd” o akyodplbuog oe xabe
Briua va Statnerioouy to [dLo modonuo. Ma apxel o avtinpdownog va unoloyicel
ex VEou Oheg Ta OQENN TV GLUVSLACUADY Tou e&étace xal va eAEYEEL xal TEAL TG
dLapopés Twv xabap;mv 0PENLY TV dtadoytxdy cuvduacuny. Autd npolnobétel 6T
0 avtnpdownog éxel anobnxetorn 6houg Toug GLUVBLACUOUS IOV EEETAOTNXAY XATA TNV
extéheom Tou akyoplOuov.

Yy neplntoon, éuns, nouv egetdlovue autd dev elvan anapaltto. Egdoov
vroféoaue 6Tl 1 yeéwon elvan afipolotinn wg mpog Ta eumAexOUEVA UECA TO XOGTOG
ayopdg evog cuvduaocuol S €xel T Loppt

C(S)=>_ cm(gm) (5.3)
mes
6TV ¢, elval To x66T0g ayopds Tou UEGOLU M G6TO dLaxpltd eninedo TOLOTNTAS ¢p,.
Enmnkéoyv, av Buunbodue 61t t0 povtého yenouudtntag mou dlatneel o avimpdownog
yia o yprotn elvar entong abpototind we npog ta uéoa,
w(S) =D pmtigos (¢m) (5.4)
mes
mpoxUnTeL OTL xaL xabapd bpehog Tou yprotn and to ouvduacud S elval emlomng
abpoloTix| »G TEOG TA UEo M
NB(S) = Z NBy, (Gm) = Z P [Ugos (Gm) — Cm (Gm)] (5.5)
meSs mes
Me dAha Aoyta to ouvohxd 6pehog N B (S) tou cuvduacuol S unopel va avalubel ta
“emuépoug” xabapd o@éln N B, tov péowv m.

‘Eyovtag unddn ta napandve, exetalevopacte 6t ta Briuata Tou ahyopifuod
vivovtaw uetald yertovixdv x6ufov (Keg. 4). Ou yeltoves npdtng tdéng neptéyouy ta
B uéoa ota da enineda noldtnTag exTHS and éva w€co 6To onolo dlapépouy xatd
éva xaL movadxé diaxeltod eninedo nowdtnrag. Autd onuaivel 6tu 1 drapopd xabapos
opéloug uetadl dUo yertbvey npdtng Téing elvan lom ue ) Stapopd Twv emuépoug
opéhwv N B, tov uéonv. H Slapopd, dung, avti egaptdtal uévo and tn petaBorr
AP g tuvg evdg uéoou.

Apa, av o mapoyéag avaxowvéoer petafoly oty Ty evog wéoou m; G6To
eninedo nowdtnTag ¢;, apxel va ekeyyboly ol dagpopés xabapod opéloug ANB mou

emnpedlovtar and ) uetaBori AP. O avunpéownog unopel va Sratneel éva mivaxa,
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| Jeu—sle—ele—ala—w|la—=0]le—=0]a— ]

my | A [ Al [ Al Al
2 2 2

mo Az(l?,) AgQ) Ago)

ms3

Hivaxag 5.1: Enavadianpayudteuorn ue Abooiotixy Xpéwon xar YLtabepn
Yuvéptnon Ixavornoinorng

6mwg o Ilixavag 5.1, otou onolou Tig xatdhinkeg Oéoelg ouuninedvel Tig drapopég
xafapol opéloug mou mapatnpolvial o xdbe uetdBaocy tou alyopiuou emhoyric.
Kébe ypauur tou Ilivaxa 5.1 avtiotowyel oe éva péoo (ouufolxd my,my, xAn)
xaL x40 oAl aviiotolyel o eMiTTwon emnédou motdtntag (cuUPBolxd ¢, gz, XAT)
fi oe andpouhry tou (gp). O xevég Oéoeg avtiotouyodv oe uetafBdoelg nou dev
ehéyyOnxav xatd tn Swadixacia Tou alyopibuov. ‘Eyovtag autdq tnv minpogopla,
0 WTLNPOOoONOS UNopel va ouunepdvel o akyodplbuog emthoyrg Ha énalpve Ty (Sla

andpacy av exXTEAOUVTAY and TNV apyY| av Loy oLy XaL oL TEELS TApaxdTe ouVORxes:

sgn (AEQU) = sgn (Az(i)“ — AP) (5.6)
sgn (Az(',ji)fl) = sgn (Az(]z)fl + AP) (5.7)
sgn (Agfo) = sgn (AE,JO) + AP) (5.8)

H ouvbixn (5.6) e€aopaiilel i n uetdPBaon and to auéong ueyahitepo eninedo
nol6tnTag o autd 6to onolo €yive N uetafol g TLurg tapauével anodexty (dnhadr
Ai1; > 0). H (5.7) e€aopariler 6T ) auéong enoUevy) LETEBaoy) Tapauével GTes xaL
oLy, eved 1 (5.8) ehéyyel To evdeybuevo andppdng Tou wéoov m,. Av ot xau wla
and autég Tig ouvbxeg dev Loyvet, ToTE 1 andpaoy Tou akyoplbuov uTogel va elvon
dLapopeTixy).

A&ilel va onueiwbel 6t unopel va uny optlovtar xat oL Tpelg tapandve cuvirixes.
[ va ylver autd mo xatavontd, ag Sodue uia ouyxexpuuévn neplntwon (Eyfua 5.1)
evog uéoov. ‘Eotw 6t oL uetafBdoelg uéypl xaL to entnedo rkalrj mordtnTa Bektidvouy

10 xafapd 6pelog Tou GUVBLAGULOY Tou TepLéyel To edeTalbuevo UEco, evd 1 ueTdBaon
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Charge Alternation Agent Selection

Eyfua 5.1: Tapdderyua uetafBdoewy yia to wéoo my tou Ilivaxa 5.1.

oc pEToLa moLoTnTa dlvouy apvntixy| dlapopd xabapod ogéloug Omwe xaL N mhavA
andpoudn tou uéoou. Autd onualvel 6TL oTov TEAXS cuVdLAoUS To Héco autd Ba
Beloxetaw oe eninedo Karjs mordrnTas.

‘Eotw, enlong, 6t 0 napoyéag uetafdiier tny 1w Twv uéowy yla to eninedo
o0 kaAr] movdtnTa. ‘Onwg gailvetalr and to Lyfua 5.1, 1 uetdBacn Az mou
avtiotoyel ot cuviixn (5.8) dev éyel eheyyOel and tov akybplluo xaw xatd cuvénela
dev undpyel xdnola mapatnEoluevn dlapopd xabacol opéloug. Ou AdyoL yia Toug

omoloug dev éyel egetachel auth 1 uetdfaon unopody va elval do:

() o akybpbuog btay €ptace oto eninedo TOAU Kkaljs movdrnTas Beloxdtay oe

ratdoraon exdriwons morstnras (BA. Keg. 4).

(B) o akybpbuog frav oe xatdotacn apalpeons péoov akdd unhipye x4nolo GAko
UEGO UE WXPOTEQRT EMLUEQOLS YENOWOTNTA, To onolo amoppipOnxe. Metd
and x&fe andopudhn wéoouv o akydelbuog enotpéel oe KardoTaon e dTTWoNS

ToLOTNTAS.

[y npdtn meplntwon, av toydouy ot ouvbixes (5.6) xau (5.7), téte av
exteholvTay o akybellude and tny apym 1 andpacy| tou Oa nagéueve 1 (dia apol de Oa
unfeye AoYyog va uetafel oe xatdotaon ayaipeons pcoov. Apa apxel va e€etacbolv
ot ouvbhrixeg (5.6) xav (5.7). Xtn dedtepn neplntwon 1 andpeidn xdrnolou GAlov uéoou

My WE UXPOTERPT YeNOLLOTHTA oMualvel OTL Yia exelvo To uéco 1 uetdfBac Agg) édwoe
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Betixr| Slapopd xabapod opéloug (6mov Kk elvar to enlnedo noldtnrag tov my). Elvau
duvatéd uetd v akkayh Twrc yia To uéoo m va aAMd€el M andQAcY YA TO 1M
Auté Bev pmopel va yivel SubtL epbooy ta uéoa éyouy aveddptnta emuépous xabapd
0péNN, M uetdfaon Al(g) dev ennpedletal and onowadinote petafoli tng Twurg evog
dtaxpLtol emnédou onoloudrtote GAAoL UEGou. Apd YLd TO GUYXEXPLUEVO TAPASELYUA,
N netéBaon A30 de Oa e&etaclel axdua xaw av extekeotel 0 alydpLlOuog and Ty apy.

Enouéves, oe xd0e neplntwon, o akybpllnog Oa e€etdlel tig ouvihxes (5.6),
(5.7) xau (5.8), yia boeg ueaBhoerg eréyyOnxav xatd v teheutala extéheon Tou
akyoplBuouv.  Av €otw xar ula and avtég mapafBialetar, toéte mpémel va yivel
enavadlanpayudtevon g nageyOuevng unneeotag. Av n uetaBol) tng T €ylve
o€ xdnolo eninedo nobtnTag to onolo dev emnpedlel To wovondtl mou axoholince o
ahybplluog xatd Ty tedeutala extéleot] Tou, TéTE xaula and Tig Tapandve ouvivxeg
dev opilovtal xatl enouévwg dev unopolv va eletacholy. Ye auth v neplntwon,
ouws, o akyoplbuog av emavexteholvtay Oa €malpve tny (Bla andpaoy UE TELY.

Enouévag, 8¢ ypeidletar va exteheotel and tny apy.

Ag vnobéoouue, tdhpa, 6t magafiderar xdnowa and wg (5.6), (5.7), (5.8).
Av yua v avtiotouyn uetdBaocy 1 dapopd xabapol opéhoug Arav mewv Oetixy|,
napaflaon tng oyxetixrc ocuvinixng onualvel 6T Tdea elvan apvnTey xaL eToUéveg, o
akybplBuog, av exterodvtay and v apyy|, Ba dhhale oe exelvo to onuelo andpao.
Av, howndyv, 1 napafBiacy auth agopd ot uetdBacy and To auéong ueyalitepo eninedo
¢i+1 moldtnrag and to eninedo ¢; oto onolo yivetar 1 uetafori xbotoug (cuvOFixn
(5.6)), tote emavexteleltar o akydplBuog emhoyfic we apyixbé onuelo to eninedo
ToLOTNTAS Git1, AMNGS (ouvBrixeg (5.7),(5.8)) tibetar apyixd onuelo to eninedo g;.
Auté ouuPalvel SuotL n uetafol g Twug oo eninedo g; dev ennpedlel Tic uetafdoetg
uéypt to eninedo ¢iy1. Téhog av mapafBialovtal xal ol teels cLVONXES, WG APy LXd
onuelo Tou alyopifuou tifetal To eninedo ¢y .

Av o napoyéag avaxolvidoer ahhayr TYLGY oe neplocdTepa and éva uéco, ToTE
egetdlovtat ou Bleg ouvbrixeg yia xdbe uéoco. Autd umopel va yivel agod €youvue
unobéoel 6tL epapudletar abpowotixy ypéwon xar xatd cuvénea xdbe péoo elval
avemnpéacto and ta Ta undrowna. Av napafiactel €oTw xau wla ouvOvxn Yia xdnowa
and ta uéoa TOTE TEENEL VoL eNAVEXTEAECSTEL 0 ahybpliuog emthoyig UE TO xATAAANIO

apyxd onuelo.
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5.2.2 Metafariopevy Xuvdptnon Ixavonoinong

H avédluon tng mponyoluevng unonmapaypdpou Baciotnxe oto yeyovdg 6Tl 7
dtapopd xabapol opéhoug 300 Sadoyxdv (wg npog My extéheoy Tou akyoplbuov)
ouvduaou®dy ernnpedletal uévo and TN uetafoli tng Twric o xdmoto eninedo
rowdtntag. Av petaBdiletar xal n yenoudtnTa tou xpfiot (g mpog to ypdvo
6yxo minpogpoplag), téte oL Swapopés nou eldaue otov Ilivaxa 5.1 edaptdvrar xau
and ™ ueTafBol) g YeMowwoTNTaS. LNy NEplnTwon aAuth 0 AVTLTPOCWROG MEENEL
va arobnxedel 6houg Toug cuYBLAoUOUE ToL eEeTdoTNXAY XATE TNV ExTEAEOY, TOU
akyoplOuou emAoyng, TLg YENOLUOTNTES XAl TA XGGTY) TOug. X xanola UeTafold Tyug
AP evég uécou, unopolv ebxoha va LTOAOYLOTOUY Ta VEa XG0Ty apol Oa Sapépouy
and o TEONYOUUEVA WOVO ¢ Tpog To AP.

‘Otav, Aowndy, o mapoyéag avaxoveoel ula petafory e oe xdnolo eninedo
ToLdTNTAG EVOS MEGOL, TOTE O AVTLTPOOWTOG EAEYYEL OAES TG UETAPBAOELS TOL €yLvay
xatd Ny teheutala extéheoy Tou akyoplOuou emhoyrg. Ye nepintewon nou xdnoleg and
T petafdoeig nadouy va toybouvy, enavexteheital o alydpliuog emAoyhg e apytxd
onuelo Tov TeGhTo GLUVSLAGUS Yla ToV omolo “axveivetal” 1 ueTdfBacy and autdy oe

EVaL YELTOVLXO TOVL.

5.3 Enavadianpayudtevoy ne Avbaipetn Xpéwon

‘Otav €youue un abipolotixy] yeéwon, vnobétovue 6TL 0 TAPOYEAS AVAXOLVAVEL EVa
evialo x66T0g ayopds Yia TNV mapeYOUEYY) unneeaia, To onolo unoloyilel avbaipeta.
[ mapdderyuma unopel va epapudéler xdmola Tyrohoytaxy molTixd ue Yvduova
TEPLGGOTEQD TO AVTAYWILGTLXG TERLBdAAoY 6T0 onolo evepYel xar Mydtepo Tny (dla Ty
vnneeota (n.y. unopel va epapudlel TOMTLX EXTTAOEDY YLa va npoceYYioeL neAdTES).
Ye auty Ty neplntwon to xabapd dpehog evig cuvduacuod dev unopel va avakubet
ota emuépoug xalapd oéln TV EUTAEXOUEVODY UEowv apol 1 xd0e uia unopel va
egaptdtal and Tig undloLnes.

Enlong, n uetaBol) tou xb6otoug ayopds €xel TN ULopph NG VEAS TEPOGQROLAS
yia xdnolo cuvduacud unneeciag. H enavanpocpopd unopel va yivel elte mpwv v
évapln s unnpeoiag elte axdua xal xatd tn didpxeia napoyris ts. Tote auth apopd

oTny unolettduevn unneesia. Me dedouévn avth TNy “avtinpocpopd” o AvVTIEdGGWRog
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Agent Selection

Charge A Iternation

Yy 5.2: Yevdpio Enhoyrig Luvduaocuol .

TEENEL Vo EXTWNOEL TNV andpacy Tou akyoplbuou av extedovviay and v apyr.
‘Onwg xar 6Ny nponyoluevy tapdypapo, apytxd Oa eietdoovue Ty meplntwor nou
1) GUVERTNGY YENOULOTNTAG TOL YENOTN UEVEL AUETABANTY.

Eotw 6t o akybplluog emhoyvig €xel exteheotel axolovldvtag ta Briuata nov
paivovtar 6to LyAua 5.2. Xto oyfua avtd galvovtar ot cuvduacuol tou eétace
o akyoplbuog emhoyrc xatd tny extéheor tou. T'ia Adyoug euxoliag napovsiaong
oL ouvduacuol taploTdvovtal Ue téocepa hrpla, éva yia xdbe uéoo, mou exppalovy
ta enineda notdtnTag Twv uécwyv. I'a mapdderypa to 4 onualvel eninedo doroTns
moLétnTas eved to 0 onuaiver andpouhn tou aviictolryou uéoou. Yrobétouue, Aowndy,
6Tt 0 akyboluog éyel emhélel To ouvduaowd 2301. Ou uetafdoels ue mo EVTOveS
Yoauués Bertiwvay to xabapd dpehog Tou yprotn, ondte xaL Eylvay anodexTég, oL
Aemtéc Ypauués avTLoTiyoly ot uetafdoels nou anopplplnxay xat ou Staxexouuéveg
Yoauués o uetaBdoels mou dev e&etdoTnXay.

‘Eotw 6t petd v exdoyy| Tou cuvduacuot 2301, o napoyéag avaxolvével uia
“avtinpocpopd” Yl To cuvduacud 3401 petaBdiloviag To GUVOALXS XHGGTOG ALTOY
tou ouvduaouol xatd AC. Autd onuaivel 6tL oL Stapopés xabaool opéloug TwY
uetafdoewy npog Toug cuvduacuoig 3301 xar 2401 Ha uetaBinbody xatd AC, evéd yia

15 avtiotolyes wetafdoeig npog tov 3401, Ha petaBinbodv xatd —AC!. Erouéves,

LAv auinBet To xbotog Tou 3401, té1e 7 SLapopd xahapol 0péhoug UE TOV TEONYOVUEVO GUVdLACUS
Oa ehattwlel, dpa 1 uetaBorr elvar—AC
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o avtitpbownog Ha npénel va eetdoel Tig uetafdoets and xal pog To GLUVILACUS Yia
Tov onolo éyve “avTimpocpopd”, kg mEog Ta TEOoNUA TOY VEWY dlapophy xabapod
opéhoug. Av ol véeg Srapopés €youv Ta dia mebonUA UE TS TPONYOUUEVES, TOTE O
avTLneb oo Umopel va cuunepdvel 6Tl e ypetdletal enavextéeon) Tou akyoplBuou
enavadlanpayudtevons. Autdg o éheyyog elvan napbduotog ue tig ouvlrxes (5.6), (5.7)
xau (5.8).

Av mpoxier to ocuumépacua 6Tl yeerdletal emavadianpayUdteuoy, ToTe
exteleltal 0 akydplbuog emAoyHg HE apylxd ouYBLACUO ALTOY YLa Tov omolo €ylve
avtnpooopd (3401) 4 tov nponyoluevé tou (4401). Me Bdon autd, yivetar pavepd,
6tL M mnpogopia mou ypeetdletal va anolnxetn o aviinpbonnog nepthauBdvel dhoug
ToUg GLVBLAGUOUG oL eEeTdoTnXAY XaTd TNV Teleutala extéleon Tou akyopiOuou
emhoyTig Hall UE TG YENoLUOTNTEG TOUG XAl TA XOGTH AYOPAs TOUG.

E36 a&iler, enlomg, va onuewnbel 6tL oty nepintwon mov avdnlel to x6otog
ayopds evHg GLUVBLAGUOY, BLaPoEETLX0l and AUTGY oL eNEAEEE 0 AVTLNPOGWTOS, TOTE
unopel va uny enavexteheotel 0 akybolBuog enthoyhs ue to oxentxd 6t pe Ty addnon
NG TLUAG TOU GUYXEXPLUEVOL GLYBLACUOY 1) ETLAOYY TOL AVTLIPOoKTOL eEaxohoubEl
va €yel peyaitepo xalapd 6perog. And tnv dAkn mhevpd, ouns, o akydplbuog Oa
UTOPOUGE UE TNV ENAVEXTEAEST VA ax0AoLOYOEL BLaOETIXG WOVOTATL GUVBLAGUGDY
xal vo xataliiel oe xdnolov ue axéua ueyalitepo xabapd Gpehog yia To yprioT.
H emhoyr| evog and ta do evdeydueva umopel va yivel avdhoya we g ouvirxeg mou
avtiwetonilovrat.

Hapbuowa pe v mepintwon g abpolotixvc yeéwong, av uetafinlel xau 1
oLYVAPTNOT YENoWOTNTAS Tou YeNoTn, Tote ot x&fe uetafolr elte Tou x6GTOLG TOU
ouvduacuol elte NG yenowwdnTag Tou yevotn, meénel va unoloyilovtar and Tty
apy ta xabapd opéhn Ghwv TwY cuvduacu®dy mou egetdolnxay xal va ehéyyovial

oL petafdoelg and cuvduacud e GUYSLAGUS OIS GTLG TEOYYOVUEVES TEPLTTGHGELS.
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Kegpdlaro 6

Avadixactia Exuabnong

6.1 Eiocayoyn

Yto xepdharo 3 oplotnxe o mPOTELVOUEVO HoVTEAO Tou Yenhotn we Bdon to onmolo o
NAEXTEOVIXOG AVTLTPOGOTOG ETMAEYEL TNV XAAITERT) BUVATY| TEOGPECOUEVY, UTNOEGLA XA
Tov avtiotolyo napoyéa. To pwovtého autd elvar npoceyylotixd xa Baciletar otny
évvola g ypnotwdttag tou yehot (rap. 3.3.2). O napduetpol nou TepléyovTal 6e
autd to povtéro €youv xaboplotel ue Bdon ta cuvhn yapaxtnoloTxd evig uéoou
XPNOTN XAl TIG TUEG TOL XATAYPAPOVIAL GTO AQXEO TPOCWTLKWY TQOTLLIJOEWL.
Yy mpayHaTixdTnTa, Ouwg, xavévag yenotn O8e ouvunintel we to ugoo xprjoTn
XAl 4pa TO MPOGEYYLGTIXO WOVTEAO TNG GLUVALTNOYG XENOLLOTNTAS AnoXAlveL and T
ouunepLpopd xabevig cuyxexouuévou yerotn. Emnhéov, ou napductpol Tou agxeiov
TOOOWTLKWY TeoTYuTioewy Umopel va unyv elvar axplBelc xabdg or evallaxtixég
emLAOYEG OV TAREYOVTAL ATO TOV MAEXTEOVIXO AVTLTOOGWTO UTOPEL VAL UMy TePLEYOLY
TNV TpaYHaTLXY| TeoTiunom tou Yenotn 1) o (Blog o ypoTng eVBEYETAL VA UNY UTOpE
Vo EXPPAGEL EMLTLYGS TLG TEOTWUAGELS TOL yla Tov axplB) cuvduacud unneesiag
mou embuuel va AdBel.  Av ouvunoloyloovue xar v mbavotnra petafoiic twv
TEOTLWAOEDY oL Yprotn UE To Ypdvo (m.y. ENkeum evdlapépovtog and to yphotn
i uetafolf tov Wi, f adinom tov anutioewyv ot nobtnta) yivetaw caphc
avayxn yia xanola Stadixacia exudinong Ue 6TOY0 TNV TEQAUTEQL NPOGEYYLOY TWV
TEAYUATIXGDY TPOTWUACEDY TOU EEUTNPETOVUEVOU YPHOTY OTY) GUYXEXPLUEVY YEOVLXT

OTLYY.

29
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H mpotewvduevy dradixacta exudbnong ue apylxés Tuwég autég mou €youv 1o
xabopiotel (map. 3.3.2) npocapudler TG TAPAUETEOUS TOU UOVTEAOL YpenouwdTnTag
u UeTd and xdle Siampayudteuoy avaloya ue TNy Tehxy emhoyy| tou yerotn. Ou
mapduepoL oTig omoleg epapubletal auty N npocapuoYY| elval autég mou exppdalovy
Tig mpotwroelg Tou yerotn. Me Bdom tov oploud g YeNoLLOTNTACY Yl XATOLO

cuvduacud urneectag S,

u (S) = Winaz X ch Z pinu;nos (Qm) (61)

c meM,.

oL TPOTOTOLGLUES TAPAUETOOL ElvaL Ta pf, oL EXPEALoLY TN GYETXY XPNoLLOTNTAS
yia 10 p€oo m otn Hepatixy| TEQLOYY| € XAl T EMUEQOLS GUVARTNOY YENOULOTNTAS
Upes (Gm) ©G mpog Ta Saxpitd enineda mowdtntag. To Wi, 6neg éyovue deu (nap.
3.3.2), exppdlel To UéyLoTo EMTEENTH XGGTOS AYOPAS Yl OTOLOSHTOTE GLVBLAGUS
umneectag xal unopel va tpononbel woévo dueoca and to yprotn. Emmiéov, dung,
exppalel xaL Ty extiunomn mou €yel o ypeNotng ota ypRuata 6e GYEon UE TNV
wavormoinoy tav AdfBel éva ouvduvacud umneesiag. Av, yia mapdderypa, emiéyel
GLVEY OGS axpLB36TENT LTNEEGLA THTE 0 AVTLNPOCHTOG UTOPEL VAL GUUTELAVEL HTL TOENEL Val
avgrioeL T0 EcHTEPLXA XENoLLOTOLOVUEVO W e, TTap’éha autd, o ypotng dev unopel
va anodey el éva ouvduacud unneeatiag Tou onotlou To x66Tog LREPaiveL TO Wy, TOU
€YEL SNADGEL OTO AQXELO TPOOWTLKWY TOOTLATIOEWL.

IMa va emteuyfel 0 oxondg g draduxactiag elva anapaltntn 1 cuvdoour| Tou
xehot ue emmodobern mAnoopopia. TI'V autd mpénel va tod dobel 1 duvatdnTa
va exgppdoel Ty mbavy| Stapwvia Tou UE TNV ANHPACT TOL AVTLIPOCAHTOL UE TETOLO
TEOMO MGTE VA EVOELXVUOVTAL TOUALYLGTOV Ol EMLUEPOUG TAOAUETOOL TOU TEEMEL VL
mpocapuootoly. Emmhéov, n dwaduxacia exudfnong npénel va elvar anki 1660 ©g
TEOg TLg EVEPYELES TOU YpNOTN OG0 XAl WG TMEOG TNY ATALTOUUEVY UTOAOYLOTLXY)
rmolnmdoxétnta. H medtn anaitnorn anooxonel 6to va npoctatédel 1o ypRotn and
noldmhoxa xabxovta nou Ha tpoxarodoay tn Sucapéoxeld Tou xat lowg Oa ennpéalay
v opbdtnTa Tng TeEAxYg Tou emhoyrg. H dedtepn analtnorn otoyeldel oty ehdyloty
duvaty emBdouvon TOU NAEXTEOVLXOU AVTLIPOGHNOU £TGL BGTE VA UMV ENNPEEAcTEL
apvnTxd 1 ypovixy didoxela Tng dlampayudteuong.

Katd v mpotetvduevy Staduxacia exudhnong, o nhextpovixds aviinpdonnog

dlver oto yprotn wla AMota and mpotelvouevoug cuvBLAGUOUE unNeEciag UE Ta
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avtioTolya X600t ayopds toug. And auvth T Mota o YpRotng emAEYEL TNV xaAiTER
LTNEEGLA GULPWYA UE TLG SLXES TOL TEOTWUAGELS, OL OToleg Unopel va elval Slapopetixég
and Tig TaApAUETEOUg Tou LovTéLoL Tou dlabétel o aviinpdownog. ‘Onwg eldaue oto
XEPAAaL0 4 0 AVTLNPOoLTOG EMAEYEL €va GLUVBLACUS UTNEEGlag XAl AUTOV TEOTELVEL
o070 yeotn. Me 1 npocHnxn tng dradixactag exudlnong, o aviinpbownog noénel va
Beel éva olvolo and “xalots” unodriploug cuvduacuols, dniady cuvduacuoic Tou
€youv neplocbtepeg mbavotnTes va emtheyolv and dhhoug. Agol o yprotng emhéel
éva ouvduaoud LTNEESlag Ao TNY TEOTELVOUEVY AloTA, 0 AVTINEdowRog Umopel va
OLUTIEPAVEL OTL OL LTHAOLTOL GUVBLAGLOL €xouy ULXPdTERO Xabapd bpErOg aAnd AUTOHV.

H Sradixacio auty| neplypdpetal AENTOUERHS GTNY GUVEYELA.

6.2 H Aixdixaocia

O xbplog oxondg g daduxaciag exudlnong elvar 1 mpocapuoyy) ToU LOVIENOU
XENOWOTNTAS TOLU YPNOTN BGOTE VA TPOGEYYLOTOUY OL TEAYUATIXEG TOU TEOTUUNOELS.
Me Bdon tig emhoyés tou yprotn o©T0 APYElo TOOCWLTXGY TEOTWACEWY, O
WTLIEO6ONOS dNULovpYel éva GUVOAO apyX®Y TGOV YLd TIG TAPAUETEOUS TOU
eunhéxovtal. To olvolo auTOY TV TYGY ATOTEAEL TNV ACYLXY XATACTACY, TNG
dradixaotiag exudfnong.

Ou Baowxég Aertoupyleg tng dadixactag elvan

L. M mpocapUOYY TOY TAPAUETOY TOU LOVTEAOU YONOLLOTHTAS YPNOTY YLl Ta Uéca
ota onota uTdpyel Sapoponoinon ueTadd TOL TEOTELVOUEVOL GUVBLAGUOD Xal

autob ou enéhede o ypotng, xal

2. n petaBoly tou Wie, €10l Gote va npoceyyLlotel 1 mpayuatixy extiunon 1oy
XeNUAToY and to yeot. Auth 1 uetaBoly| dev umopel va ylvel oty mapduetpo
Tou dNAGVEL 0 YENOTNG OTO APXELD TPOOWTLKWY TOOTLATIOEWY ApO’ auTd elvan
TO aoTNESG Ave QEAYuA YLa TO XO6TOG AYOPdS OMOLOLBNNOTE GULVBLAGUOV
vmneectag. O nhextpovixdg avitnpdonnog unopel va diatneel xdnola aviiotouym

eowtepx) UetafBAnTy mou va avixabiotd 1o W, otov unoloyiowd g

EXTLLAUEYNG XPNOLULOTNTAS TOU YeNoTh.
Me dedouévoug autolg Toug 61oyY0LE 0 AVTLTEdcwRog evepyel oe dUo pdoeLs:

Anuitelog E. Kalodudxng



62 Kepdhaio 6. Awadixactio Exudbnong

o xataoxeLdlertn AoTa Ue ToUg TPOTELYOUEVOUG GLUVSLAGULOUS Xal

e ue Bdor v Telxr emthoyn Tou YeNoTn UETABAAEL XATAAANAL TLS TAPAUETEOUG

TOU LOVTENOL YPNOLUOTNTAG.

6.2.1 Alova Ilpotelvopevwy Xuvduacuay

‘Onwg éyouue del 670 xepdlawo 4 1 SLampayUdTEUOT), UE TOUG TAPOYELS UNNPEGLOY
vivetar ue ) dnuovpyia Buyatpxedy avunpoodney (nov unopel va elval avtiypapa
Tou matptxol) xabévag and toug omoloug dlampayuateveTal UE évay napoyéa. Me
Bdon tov akybplbuo dampayudtevorns (nap.  4.3) o Ouyatpuxds avtimpbownog
dlatpéyel éva olvoho amd cuvduacuolc UE€yxpl va @Tdoel oto, xat extiunon,
Béhtioto. Me v eloaynyr tng dladixaciag exudlnong, o HBuyatpixdg aviinpdbownog
TEENEL VAL EMLOTEEDEL OTOV TATELXO TEQLEGHTEQOUS Antd Eva GLYBLACUOUS UTNEEGLAS.
Avutéd yivetar emhéyovtag xatdhinia d0o emmhéov cuvduaocuols extdg and Tov
npotewvopevo. H emdoyy yivetal and avtodg mou eetdotnxay xatd tnyv extéheon
Tou akyoplBuou emhoyrg. Ot ouvduaouol nou edetdotnxay UToPOUY Vo YWELGTOVY
ot 300 LTOGUVOAA GTOUS TPONYOUUEVOUS XAl 6TOUS emouerovs. Ou mponyolusrol
ouvduacuol elvar avtol mou xatd v e&éMin Tou akyopibuou Bertivoay To xabapd
OPENOG TOL YPNOTY), EVE OL ETTOLLELOL ELVAL OL YELTOVESG TOU TPOTELVOUEVOU GUYOLAGULOV
oL onolol anopplplnxay xabdg elyav dpehog wxpdTepo and autd TOL TEOTELYOUEVOU
cuvduacuol.  Tehxd and toug “mponyoduevoug” emhéyovial ov dVo mou elyav
egetaotel mo npdopata xau and Toug “emduevous” ol 8Uo ue to peyaitepo xalapd
operog.  Emlong ov ouvduacuol avtol mpéner va elvar eppavds dapopetixol and
Tov npotewvouevo. Autéd ovufaivel yratl pag evdiapépel va Boolue TEQLTTOOELS TOU
undpyel onuavtixy diapopornoinoyn 6to Lovtéro nou drabétel o avtinpdownog and To
xphom.

A&ilel va onuetnbel 6t o Buyatpixds aviinpdownog Ha unopodoe va emtoToépel
6houg toug ouvduacuols nou e&étace, dlvoviag ETLTol, NEPLEGOTEREG EVAARAXTIXES
emloyés o610 yefiotn. Autd, duwg, Oa emPBdouve tov uetaxivolbuevo Ouyatouxd
AWVTLTEGOKTO »G TPog To Uéyehog TNng uetapepduevng mincopoplas. Emniéov, av o
aplBuog TV uEowY XAl TV eMTEdwY toldTnTag elval ueydiog tote To TEOBANUA auTd

Yivetaw evtovétepo. 'V autd to Aoyo nepropilovue Tov aplbud TV cuVSLACUOY Tou
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EMLOTOEPEL O AVTINPOOKTOG OE TEVTE TO TOAD.

Agoi, howndv, o Ouyatpixds AVTLIEOGOONOS EMOTEEPEL TOUG MEOTELVOUEVOUG
ouvduacuols, o avtiotolyog natpuxds xataoxeuvdlel wia ouvolxh Aota and
ouvduaouois 1 onola napovotdletal oto YeYotn yia va ethégel évay and autols.
To npdto mou ylvetaw Yyl TNy xatacxevr avthig g Motag elvar 1 anahoupy| dLwvy
oLYSLACUGY UE BlaopeTid x6oTY agrvoviag wévo tov @lnvétego.  And toug
ouvduacpols 6Mng Tng Alotag emhéyetal o cuvduacudis ue T uéytoto xabapd pehog
xat tibetal wg o mpotarvdperos cuvdvacuds.  Ou undlowtol yweilovtar oe dYo
tuiuata. To npdto tuhua anoteleltar and cuvduaouolis ov divouy (olbupunva ue to
wovtého) ueyahitepy yenowwdtnta oto yefiotn an’ 6,1 o npotevéueEvog, ot avtibeon
e To deltepo WU Tou ornolou oL cuvduacuol dlvouv wxpdten YenoudTNTA.
Katémy, o natpuxds aviinpbownog tadivouel og mpog 1o xabapd 6pehog ta 300
Tuiata xatd abiovoa Gelpd To TeMTo xaL xatd pbivouca celpd To detvtepo. Telxd
oto yefotn mapoucidlovtal Teelg cuvduacuols o mEoTeLVdErOS XaL and Ta SV
Twipata and 8o cuvduacuol ue To ueYalitepo xabapd dperog. Ol cuvduacuol avtol

evdéyetal va uny elvar 6ot dtabéoyuot, ondte emoTeépovtal ALYSOTEpOL and NEVTE.

6.2.2 Ilpocappoyy Iapapétpmwy

And toug tpelg ouvduacuols ou mapovcldlovtal 6To yeYoTn emAéYETAL TEAXA O
évag. H mpoocapuoyd twv napauétony Tou umoviéhou nou dabétel o avtimpdownog
evepyonoteltal otny mEpinTwon mou M TeEMxY emthoyr Tou yerotn dev elval o
TMEOTELVOEVOS GUVSLAGUOS.  Xe auth TNV neplnTtwon avdhoya UE Tig dLapopég
ToU mapATNEOVVTAL UETALY TOU TOOTELVOUEVOU XAL TOU ETLAEYUEVOL GLVILAGUOV
TEOTOTOLOVVTAL OL XATAANNAES TAPAUETEOL €TOL (HoTe va BedTiwbel 1 yenowwdTnTa Tou
eMAEYUEVOLU GLUYSLAGUOY. TNV TEPInTLOY ToL 0 YERETNG ETLAEEEL TOV TPOTELLOEVO
cLVdLACUS, TOTE 0 AVTLNPOGOTNOG dev Xdvel xaula TPOGALOYY.

Ag Bewproovue v mneplmtworn mou o yerotng emhéyel éva oLUVSLACUO
dLapopeTixd and tov meoTeLduero. Autd onualvel 6TL, CULPOYA UE TS TEAYUATIXES
TPOTLNOELS TOU, 0 XPNOTNG wPeleltal Tepto6dTERo and o cuVdLacuUd Tou enélede
mapd and toug dihoug dVo. Katd cuvénela o aviinpdownog mpénel va UeTAfBdAAe
TO WOVTELO YenoukdtnTag €Tol GoTe 1) oLVOAXO xabapd OQENOG TOL emAEYUEVOU

ouyduaool va elval peyaXiTepo and Toug dhhoug dvo. Autd to xdvel ouyxplvovtag
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ta xabapd opéln Twv ouvdvacusdy. And g Yo ouyxploeg nou yivovtaw uetad Tou
EMLAEYUEVOU GUVBLAGLOD XaL TV dAA®Y B0 TEoxinToLY 800 NEQLNTMOELS UeTAB0M|G
Tou povtéhou yenowdtnrac. Av xar ou 8o mepuntdoelg Telvouy va avgicouv 1
va uetdoouvy ula mapduetpo (3nhadh éyxouvv to (So mpdonuo) téte epapudlovue
ueyalitepn. Stnv avtibetn neplntwon, epapudélovue to dbpoloua TwV UETABOAGY.
Me autd Tov TpéTO oL ENLUEPOUS TPOGAPUOYES TOL TEOXUTTOUY antd TLg 3U0 GuyXploelg
nepLéyovial 6T GuVoAXY) LETABOAY.

Ag dodue nidg axplBas yivetaw auty 1 tpocapuoyn we Baorn ) wia and Tig dbo
ouyxploels. Eoto sel (selected) o ouvduaoubdg nov enéhede o ypiotng xaL sug (sugges-
ted) o mooTeLvdperos ouvduacubds. Liupwva Ue To LOVTENO OV €YEL 0 AVTLTPEOWTOG

TELY TNV TPOGARIOYY| Lo VEL
NB (sug) > NB (sel). (6.2)
H tporonoinoyn nov Oa yivel npénel va elval tétola HGote UE TLg VEES YPNOULOTNTES, Va
TEOXUNTEL
NB'(sel) = e+ NB' (sug), (6.3)
6mov NB' elvan to véo xabapd 6pelog Tou yerotn xal € elvat évag Betixdg aplbudg.
Avaddovtag v tekevtala eElowon éyovue L6odlvaua

Au' = u' (sel) — u' (sug) = e + ¢ (sel) — ¢ (sug),

XOUL TEALXE

Au’zzkc( > Al () = X p:nu'mm::g))J““ﬁ@‘c(sug).

meMsel meM;"?
(6.4)

IMa x&dBe Bepatixr neproyy| 1 dlapopd auty neénel va Kkazareunbsl 6Toug 6ooug
TOU AVTLOTOLYOVY Ot BLapoponolnon avdueca oty emAoyy] Tou Yphotn xal tny
Te6TAGT TOL AvTLnpoo®rou. Autd cuufBalvel yiati ol dpot Tou avTieToLy ol ot TalTioN
TOL YEHOTN UE TOV avimpdowno analolpovtal. I'a va yivel cwotd 1 xatavour o
6poL Tou mapandve abpolouatog ywellovtal oe autols TOL GUVELGPELOLY DeTixXd XaL

oe autolg ou cuVeLGPEpouy apwnTixd 6to Au'. Ilo cuyxexpluéva xatavéuwovue
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Betixr| ouvelopopd Tou afipolouatog oToug poug Tou avtieToLyoly ot Uéoa ue enineda

TolbTNTAG UEYANITERA GTOV EMAEYUEVO GLYVSUACUS at’ HTL 6TOV TPOTELVOUEVO (Yia Ta

!

voss EVO 10 p) xafbg xar oe autolg

ornola npénel va tpononownlel wovo 1o Uy, 6E U

TOU AVTLOTOLYOVUY GE UECH TOU TEPLEYOVIAL UOVO GTOV EMLAEYUEVO antd To YpYoTn
’ ’ 2 ’ / ’ 2

ouvduaoué (yla ta onola npénel va tpononolnbel to p oe p') . Avtiotolya xatavéuetal

xaL To apvnTixd uépos. Enopéves, n Sapopd Au' expedletar wg

€ + c(sel) — c(sug)
Wmal' ’

Au' =3k (Af = A7) = (6.5)

6mou

Af = > bt X o [l (@) = up ()] (6.6)

meMget =M miqset>qm'?

Ar= 3 Ot D o [ (9) — un (3] (6.7)

meMZ"9 — Msel miqp, d >qs¢!

Y1ig napandve eflodoelg Mget — M3sw9 oplletar g N SLapopd TwvV cLVeALY (xa
avilotouya 1o MW — M) o elvar n ypnowdtnra UETE TNV TPOGAPUOYH TOL
uwovtédou. H cuvdotnon yenowwdtnrag npénel va npocaphoctel €16l GoTe 1) dlapopd
Ty 800 cuvduacudy va elvar Au' o dideta and v (6.4). Av optotoly ta AT xau
A7, t6te and 1 (6.6) xau (6.7) npoxintouy e&lodoels ue ayvidoTous ta p xa u'.

ITowv, buwg, and autd n mocodnra Au' mpénel va xataveunfel oe dpoug
avtiotolyoug ue Tig Oeuatixés meployés. Ilo ouyxexpuuéva, oe xdbe mepleyduevo

avTioTolyeltal 1 tocHTNTA

ke

A= ot
Z’yEMC k’Y

A, (6.8)

6mov k. elvar to eninedo mpotiunong e Oeuatixrc neployrc ¢ xaw MC (Mismath-
cing Contents) elval to 6Uvoho TV Oepatixdy Teploydy yia Tig onoles eupaviotnxe

dtapopd wetadl g emhoyhg Tou YproTn xal Tng andpaocns tou avitnpoodhnov. H

rocétnta auth ywplletar o dlo wéen, AL xav A7, ta onola xatavéuovial 6Toug
bpoug tou alpolopatog (6.4) nou cuvelo@épouy Detxd xal apvntixd avtiotorya. O
vroloytoués twv AF xar A, uropel va yiver ue Sudgpopoug tpdnous. Ta napdderyua,
Ha unopoloaue va xatavéuovue 6o to A, otoug booug ue Betixr] cuVELGPORE (SNA.

Al = Ac xar A7 =0). Autd onuaiver 6t evioybouue T emthoyr Tou xeRoTn YLa T
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emuépoug U€oa, Tou €Youy XAANITERY TOLOTNTA And TNV TEOTAGY) TOU AVTILIPOCHTOU
1 dev mepéyoviar oc authv.  Auth elvar wa modd ankj mpooéyyion mou divel
TEOGAPUOYES TAPAUETERY TTROG T 06oTY xatevluvor. (20T660, 6TIC NEQINTAOELS TV
7 emAOYT] TOL YeroTn Elval YAUNAGTERNS TOLOTNTAG ATO TNY NEOTAGT] TOU AVTLTOOGHTOU
ovolactixd de Ha epapudletar v daduxacia exudlnons. Emniéov, av ol emuéooug
dLapopéc elval UEYAAITEPES VLA To UEGA TTOU €Y 0LV XANITEQT TOLOTNTA GTNY NEHTACT
TOL QAVTINPOCGTOL am’ 6Tl Ta aviioTolya oTtny emhoyr tou yphoty, B¢ Oa +rtav
anodotxd va petafBinfolv ol uévo oL TAPAUETEOL TOLU AVTLETOLYOVY oTa devTEpa. Ay,
Yla TAPABELY A, GTOV TPOTELVOUEVO GUVBLAGUS TEQLEYETAL Video OE XAAITEQT TOLOTNTA
xaL orabepr} elkdra e yaunAdTteen toloTnTa and 4Tl 6Ny emLhoYr Tou YpHoty, THTE
1 Oa tpononowmnlel uévo 1 napduetpog mov aviietolyel ot oralbeprj eukdra. Autd,
g, dev elvat andluta 6:oTo yiatl 1 dtapopd opéloug nou avtthaufavetal o yenotng
yia 1o video elvar moA) peyakitepn and avth mou avtihauBdvetal yia T ozabspr]
ekova.

Yy npocéyyioR uag, o uroloyouds tov AF xar A. yivetaw ue Bdon ta
Béen tou abpolouatos (6.4). H déa avth Baoiletar oto 61l dapopetixd uéoa
€Y 0LV BLAPOPETLXY YENOLLOTNTA YL TO XPNOTN XAl ENOUEVS OL TPOGAQUOYES TWV
avtioToly Vv tapauéTony neénel va elvat avdloyeg g npotiunong Tou yeroty. I'a to
Aoyo autéd vnoroyilovue dvo Bdon arvdloya twv TapAUéTEwY TEOTHINONS TOL YENOTY
YL o Betind xat To apvnTd upog tou abpolouatog 6.4. Ta Bdon avtd utohoyilotvon

wg:

Bt ZmeMel M fms il > st an, B ZmeM Mgl fmi git?>qse! /’fn, (6.9)
2meM. P 2meM. P

omou ta abpolouata otoug aplbuntés datpéyouy Ta cUVola TOY UECKY TOU

eupavilovtar otig eldiodoes (6.6) xau (6.7). Me Bdon avtd ta Bden unoloyilovta

ta AT A
" _

Al = ﬁ X A, A, = ﬁ x A, (6.10)

['a va urohoyicovue to uéyebog g mpocauoys yia xdle euniexduevo uéco,

xatavéuovue T nocdtnres AF xaw A ota emuépoug uéoa avdhoya ME TOUG

GLVTEAEGTEG TPOTIUMONS ),
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P + sel sug
. EneMsel_Msug -"] n: qsel>q3“9 p% AC ’ av qm > qm
AMedium (m.) = CTe B » e (6.11)
m A7, av gt > g

, C
En€Mgung‘gd nn: qflug>q7‘gld Pn

6mou xat Téh eXigpBeL UTEYN TO GUYORO TLY UEGWY TTOL GUVELGPEPOLY 6TO AT xaw A7,
avtioTolya.

H npocapuoyh twv napauétony Tou noviéhou yenourdtntag yivetal ue Bdon ta
AMedium (m,) nov vrohoylotnxay tapandve. ‘Onwg %8N tpoavapéeh edd vrdpyouv

dvo mepLntHoELS:

e Av 10 uéoo m, oto onolo upictatal N diaopd nepLéyetal oTov éva xaL Oyl
otov dhho cuvduacud téte meénel va uetaBinlel v napduetpos pf,. Me Bdom

TS Tapandve eELoGoelg TEOXVTEL

. AMedium (m.)

me Uqgos (ch)

, (6.12)

6OV Ugos (Gme) ELVAL M ETLUEPOLS YpNOWOTHTA TOL SlaxpLtod ENLTESOL TOLHTNTAS

Gme-

e Av 10 uéoo m, oto onolo vpictatal N diaPopd mepLéyetal xaL 6Toug d¥o
ouvduaouols sel xar sug, 16te mpénel va uetaBinbel v avtiotolyn cuvdptnonm
Ugos TOU avapépeTal ota daxeltd entneda notdtntag. H npocapuoyy| npénel
va yiver étol Gdote va Swatnenlel 1 xavovixomomuévn woppn tng diafdbuiong
TV eTmEdny (dnhady to uéyioto va avtistowyel oto 1). Eotw k to eninedo
nol6tnTag nov enéhede o ypfiotng xaL A To aviiotolyo endnedo mou mEOTELVE
o avunpbonnog.  Apywxd Oewpodue 6Tt K > A Me Bdon tg ediodoelg

(6.6), (6.7) xau (6.11) mpoxtnter 6TL M Sapopd ypnowwdTag TwV emnédwy
AMedium(m.)

Pin '
NS OLVEPTNONG YENOUOTNTAS Ugos (¢me), OTLG eVOLAUESES TWES YiveTar wia

K xou A mpémel va elvaw lon e [a va datnenlel 1 uwovotovia

avaroyLxn xatavour g dtapopds auths, Eextvidvtag and To A XL TpoYWeGBVTAS

Anuitelog E. Kalodudxng



68 Kepdhaio 6. Awadixactio Exudbnong

!

vos Xaboptlovtal wg e€ic:

TPOG TO K. LUYXEXOULEVA OL VEES TLUES YPNOLULOTNTAS U

)

Ugos (Qm) ) Y& G S A
u;os (qm . 1) + Ugos (qm ) % AMedz"g,m(mc), YiaL \ < G < K
s (1) = St X
Upgy (A) 4 SHLdmlne) YO G =
[ Yqos (gm) + [u;os (K) = Uqos (’f)] ) Y& @ > K
(6.13)

Yy neplntwon mov kK < A 1 TpocapuoYY TV emmédwy moldtnTag ylvetal
avéhoya. Télog, uetd TNV EQaoUOYY TV NALATAVL NTEOGAPUOYGY, Ylvetol
XAVOVLXOTLOINGT TWV EMLUEPOUG Y PNOLLOTATOY TwY EMLTESHY TOLHTNTAS ET6L BGTE

T0 néyloto eninedo va aviiotolyeltal oto 1.

Me mapbéuoio tpémo  yivoviaw aviletouyol umoloyiouol ocuyxplvoviag To
ouvduacud nov enéhee o YproTNg Ue auTdY Tou dev Exel axdua edetactel. And Ti
dvo ouyxploelg npoxintouy 300 neplnthoelg TpooapuoYRs Tou wovtélou. Telxd, yia
x40e napduetpo av ol %o exdoyég elval mpog v Bl xatedOuvern (dnhady éyouv
0 (810 npbonuo), téte epapubdletal N ueyakitepn uetaBorr, aklds epapudletal to
ahyeBowxd dfpoloua Ty uetaBordy.

Téhog avapepduacte TNy evdeyOuevy tpocdpuoyY Tov Wi, Autd cuufBaivel
6tav o ypriotng emhéyel yua TpElg ouveyOueves popés pOmvétepn ( avtiotouya
axplBétepn) mpooopd and auth mou mpotelvel o aviinpbownog. I'a to oxond autd
0 AWTLNEOomNog anobnxelel TG SLAPopEs oTA XOOTY AYORAS TOY TELOY TEAELTALLY
drampayuateboeny. Me Baor avth tny mikneogopia 1 mpocapuoyy Tov Wi, viveta

2i=1.23 [c (sel) — c(sug)]
3 .

[Tap” 6ha autd o xauia TeEQInT®OoY eV TEENEL VA 1) TPOGHPOPE TOU AVILIPOCGHOTOU Vi

erna:v = Wmaz + (6-14)

€yel x60T0g HEYaMITEPO and TO dve GpLo x6oToug mou €xel Béoel o ypfoTng oTo
AQXELO TOOOWTLKWY TQOTUYLTIOEWY XAl EMTAEOY, (OVO autdg €yel duxalopa va To

TEOTONOLAGEL.

6.3 IIewpapatixr; ASwoléymon

I8avixd, otoyelovtag ot wia nhfen xat axplBr aglohbéynon tng dtadixaoiag exudbnong,
Oa

Tujua Entetiung Yroloyiotdv



6.3. Iewpauatixr AZlohbynon 69

oy anapaltntn 1 tapathenon wag WeYaing mouhiog and xatnyopleg moayuaTiXdy
XENOTGY oL AAUBAVOUY GUVBVAGUOUG TEAYUATLXMY UTNEESLGY Xa0hg aAAnhendpoly
UE Tov avTinpéowno. Autd, 6uwng, dev elvan epuxtd. I va unopéoovue va e€etdoouue
N olyxAom g dladixactiag Tng exudlnong ue T cuunepLpopd Tou yeotn Ha neénel
va undpyouy ouVirxeg “moayuaATIXO) XOOUOL”, ONKG YPEWOT], TEOCPOPA EUTOPLXGDY
UTNEEGLAY XaL YPNOTES UE LUTAEXTOUS OLXovVoULX0US neploplopkols. Autd Sev umopel
va ouufel yiatl agevig N mpotewvouevy Teocéyyion avantiyOnxe yia epeuvnTiXolg
OX0TOUG XAl APETEPOL TO XOGTOG UL TéToLag npoondbelag Ha frav anayopeutixd.
Edautiag autod xatagelyovue oe wa oelpd and npocouoldoels, Ue otdyo
wa TAnen e&étaom tng npotewvduevns Wéag. Méoa oe éva eheyyduevo nepiBdilov
npocouolwong, Onwg autd TOU MEQLYPAPETAL TAPaxdTw, UTOpoVUE va eAéyEouue
arodotxd Tty aiinienidpaon ueTall TOAADY SLAPOLETIXDY ELKOVLKWY YENOTOY
ue tov avunpdéonno xalog xar Ty cuumeptpopd g Siadixactag exudinong vnéd
dtapopeTixd oyfuata ypéwons mou epapuélovial and Toug NACOYElS LTNEEGLGY.
Enunhéov, 1 npocouoiwon tng Stadixaciog tng exudhnong unopel va cuvduactel ue Ty
npocouolwor tou akyopibuou emhoyhc (xep. 4), napéyovtag €tol ) duvatdnTa yia
uta 0AoxXMNeoUévy aloAGYNOY TV AELTOLEYLGY TOU AVIIIPOGOTOU TOU AVATTUGETAL
oTny napolca gpyacia. XTig eNOUEVES mapaypdpoug LTdpyEL AenTOUERPNG TEPLY PApN
ToL NEPLBAANOVTOS TPocOUOlWOoNS, Ta TELAUATIXd anoTeAéouata xat 1 aSlohdynon

TOuG.

6.3.1 IIepuypagpr) IlepiBdAiovtog Ilpocopoiwaong

To mepiBdhhov mpooouolwong oyedldotnxe €10l HGote OAEG oL xplowwes OVTOTNTES
mou AauBdvouv pépog ot daduxacia ayopds wiag umnpeoiag va umopolv va
napauetponotnfody xal va umopel va evioyulel 1 Suvatdétnta yia Ty mapatienon
NG CUUTEPLPOPAS TOU AVTLIPOGMNOL UE TOAAES SLapopeTixés cuvirxeg xat TolTixég
exudfnong.  Ta Baowd wépm g npocouolworng, xabdg xar 1 apyltexTovLXY
TV petadl toug aklmhemdpdoswy galvovialr oto Lydua 6.1.  Ou xuplbtepeg
ovtotntes elvaw o akorkds xorjorns (virtual user - wvuser) mou cuvalMiooetal
UE TOV MAEXTEPOVIXG AVTLIEOOOTNO oL edixdTtepa UE TN Stadixacia Tou akyoplOuou
emhoync (selection algorithm), n Swaduxacia exudbnong, ol napoyels vaneeotdy xal

n “yevwfitpwad” tou BéhtioTou cuvduacuol uaneeoiag mouv Oa aydpale o yeriotng av
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g
i
i}

- /| Selection

vuser ‘ Retailers

""" bprefs .’ Algorithm
} vprefs |
~ [Actual | once . Adjusted
.| Profile | i”ﬂLearW Utiltiy
T USERAGENT

S Statistics

Eyfua 6.1: Apyitextovixy Ilpocouoiwong.

Y10 oyfua autd galvetal 1 apylTEXTOVIXY TOU TEPPBAMAOVTOC TEOGOUOLWONS ToU
avartdyOnxe yia Ty netpapartixy aflohbynom tne Stadixactiag exuddnone. O xvpLbtepes
oviétnieg elval o akorkds xprjorns (virtual user - wvuser) mou ocuvakhdooetal
UE TOV MAEXTEOVIXG avTLTEOonmno xal edixétepa Ue TN Sadixacio tou akyopiBuou
emAoytc (selection algorithm), n Sadixacla exuddnong, ol mapoyelc umnpeoldy xau
n “yvewwhtpla” tou Béltiotou cuvduaouol umnpeociag mov Oa aydpale o yprotng av

eZétale e€avtinuxd 6houg TOUS CUVBLACUOUS UE TLE TEAYUATIXES TOU TPOTLUHOELS.

e&étale eavtAntixd 6houg TOUG GUVBLACUOUS UE TS TEAYUATIXEG TOU TROTUUACELS.

O ewxovixdg yeiotng elvar pa npocopolwor evog npayuatixod yeiotn ue Baon
TO HOVTENO TNG YeNouwoTnTag 6mwg €xel xaboplotel oty napdypapo 3.3.2 To onolo
ex@pdletal yia éva ouvdvaouéd urnpeciag S wg edrg

U(S) = Wonae X ke 3 st (a5). (6.15)

ceC  meM
Ou 6pot autol tou abpolouatog e€nyolvial avalutxd otny napdypapo 3.3.2. Tevixd
elval mbavd évag tuyalog yeriotng va uny axolouvbel autd to wovtéro. T'a to Aoyo
autd, OENOVTAC VA TPOGOUOLDGGOLUE LA TILO PEANLGTLXY] GUUNEQLPORA, ELGAYOUUE GTO
ToEATAVE LOVTELD XdmoLou eldoug ahholwor oTig EnUépoug Tapauétpous. YroOétouue
6Tl 0 ypfiotng €xer xdnoleg [aotkes mpoTyurioers (bprefs) mou elvar otabepés oto

XPOVO XAl AVTLGTOLYOVY GTNY TOAYMATIXY GUVALTNGY YENOULOTNTAS TOL XENoTN ahAd
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dev elvar andluta Yvwotés oto yefotn (4 elval dvoxoho va tig exppdoet). Katd
ouvénela Umopoly va elval Stapopetixés and Tig napaunéTeoug mou €xouy Snhwlel oto
apxelo mPOCWTLKWY TEOTLUTIoEWY TOL XehoTY. [l Adyoug anhdtntag tng vhonoinorng,
Hewpolue 6t o bprefs unopoby va expeactoly, enlong, Bdoel Tou wovtélou (6.15). O
xeiots, xabdg de yvopilel Tt axpBdg embuuel, “takavidvetal” tuyala Yipw and
TLS l;prefs alld uetd and enavalauBavéueves yovioels puabaivel xar tehixd cuyxAivel
AoLUTTOTXE ot bprefs ue ula wxpy| Tedxr “takdviwon’. H npocoupolnocyn avtod
TOL YAEAXTNELOTIXOY YIVETAL UE TNV ELoayLYN wiag Tuyalag akholwons (o peldvetal
exfeTixd ©g npog To Yp6Vo) ot napauétoous pf,. Autd To AAROLWUEVO UOVTENO
xenowwétntag aviiotolyel oe xdnoleg ekokes mpotiurioers (vprefs), Bdoer tov
onolwy yivetar ) emhoyr and tov ewxovixd yeriotn xdbe popd. H ahlolwon ewodyetal

ue Bdon v napaxdte e&lowon

pm (vprefs) = pf, (bprefs) x G (1,0), (6.16)

6mov G (1,0) elvar wa xavovixd tuyaio petaBintd ue wéon Twh 1 xou Swaomopd 0.
H Siaonopd ehattidvetat exHETIXd ¢ TPOg TNV TAPAUETEO TOL Yedvou t ue Bdon tny
ellomon

o =a+ pe ", (6.17)

omou ta o, B xav v elval Betixol apbuol. Metafdihovtag ta a, [ xaL 7 unopodue
va dnuiovpyfioovue didpopa eldn yenotdy. Ia napddeiyua, av emhéovue oyetixd
UEYEAN TLUH YLA TO ¥, TOTE OL ELXOVLXEG TROTLUAGELS vprefs cuyxAlvouy Yeryopa oTig
Baowxég mpotwroels, bprefs. Autd avtiotouyel oe éva yeniotn o onolog pabaivel
Yeryopa.

To Yyfua 6.1 delyver v apyttextovixy tou mepBAANOVTOS TEOGOUOlOTS
x20dg xat Tig alnhenidpdoeis LeTall Twv enLUéoous oToLyElwy. Apyixd o akorikds
XOMOTNS, META TNV XATAGXELY TOU aQXELov MPOowTLkWY moTysrjocwy, {ntd and
TOV NAEXTEOVLXG avTmobowno va dlampayuateutel ue toug dabéoiuoug mapoyelg
LTNEESLOY Yo va AdBel évav ouvduacud urmneectag. Ov twés mou tifbevtal oto
AQXELO MPOOWTLKWY TOOTLYATICEWY ATOTEAODY TNV AEYLXY| XATAGTAGT) TOU LOVTEAOL TTOU
dratnpel eowTEPLXA 0 MAEXTPOVLXOS AVTLTEGOOTOS. 2LTo Téhog xdle SlanpayudteuoTg,
0 avTnpdonnog mapouctdlel wa Aota and mporevdusrovs curdvaciols, évag

and toug onoloug emthéyetal and To YeNoTN UE BAoN TIG ELKOVLKES TOU TROTWUNAGELS
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(vprefs). Amd tnv mhevpd Tou 0 avimpbownog, ue Bdorn TO EcKTEPLXS UOVTENO
xenowoétnTag, neotelvel éva ouvduacud o omolog €yel T wéyioto xabapd bpehog
(eVupova ue tov avitnpbonno). O mpoTeavdueros and tov avitnpdonwto cuVdLacuds
unopel va dlapépel and tov emAeyucro (and to ypfotn). ‘Otav ouufalivel autd,
evepyornoteltal 1 Staduxacia exudbnong xat epapudletal xdnolad TEOGALUOYY| TWV
TAEAUETOOY TOU EGOLTERLXOU UOVTEAOU TOU AVILIPOGMNOL OMWG TEPLYPAPETAL GTNY
napdypao 6.2. IHapdhhnha ue avtr t dwadixacia vroloyiletar o cuvduaouds ue
™ wéytoto xabapd dperog ws npog Tis faoctkes mpoTirioers (bprefs) Tou elxovixod
xenhotn uetalt GAmV TV duvatdy cuvduacudy Tov uropoty va tpoxiouy and To
apxeio mpoowmikdy mpotysrioewr. To cuvduacud autd tov ovoudlovue mEayUATLRO

PENTLOTO.

Y10 téhog xdle SlanpayUdTeLoNS, GUYXPIVOVTAL TEELS oNUAVTLXOl GLVSLAGULOL:
0 EMAEYUEVOS AT TO YENGTY, TOV TQOTELVOMUEVOS ONh TOV AVILIPOCWTO XAl O
moayuaTikos BEATLoTo. Autol oL ouvduacuol, cuyxplvovial wg npog T uetadl Toug

olyxhon xabdg nepvdel o ypdvog.

Méoa 610 nepBdhiov Tpocouolwong, 6XoNdS TOL AVILTCOGHONO elval va “uddel”
TS Bactkes mooTurioes Tou elkovtkoU yefotn, xabdg auvtés exppdalouy To kg
npaypatixd oxéntetar o yerotns. A&ilel va onuetwbel btu oL enuépoug napdueTooL
TOL EUTAEXOVTAL GTO EGWTERLXO LOVTEAD YENOULOTNTAG oL dlatnpel o avinpbonnog,
dev elvan anapaltnTo va TauTloToly UE TS Bactkes mpoTurioeLs Tou Yehotn. Apxel 1
emhoyt| tou yprotn va tautiletal ue v npdTacy Tou avitpocokhnov. Eiduxdtepa,
N OM\n TPOGOUOLLGY GTOYXEUEL GTN GUYXALGT TGV TELOY GNUAVILXDY GUVOLACUGV:
TOU EMAEYUEVOU AN TO YPNOTY), TOU MPOTELVOMEVOV ARG TOV AVILTOOGWTO XAL TOU

ELKOVLKOU BEATLOTOV.

H vlonoinon g apyitextovixric tou XLyfuatog 6.1 éywve oe MATLAB xau
ta mewpdpata exteréotnxay oe évav vnokoyioty Sun Ultra Entreprise. O ypdvog
extéheons' xdbe newpduatog, und xavovixés cuVBTixeS PGETOL TOL UMYaVAUATOS, dEV

vrepéfBatve ta 20min.

LAuté avagpépeTal ot melpduata Ue éva eldog mepieyouévou. O ypdvog extéheong ue mohhd eldn
nepleyouévmy elva ol ueyalitepog My exBetixic adénong tou aplbuold twyv cuvduacuny
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‘ Ave&dptnteg Metafintésg ‘ Evdewxtixég Tuuég ‘

Mévyioto ITknpwtéo Ilocd 6000 | 12500 | 25000 | 98
Ypdhua ATIIT 10% | 25% | 50% | O
« 0.01 | 0.02 | 0.05 | 0O
B 0.0L| 005 | 01 | O
T T 3
7 1 2 4
EZoudluvon 0.7 | 0.5 0.1 |1
Tuyabtnta Xpéoors 10% | 25% | 50%

Hivaxag 6.1: AveEdotnteg MetafBhntés

Ttov mwivava auté gaivovtar  ou  aveldptnres  uetafintéc  mou  emAéyOnxav
xat ol avtioTtolyeg Twég mou yenowonotdnxay ota mepduata.  Ou mevie mpdteg
(Méywoto IIknpwtéo Mocd, Ledhua AITIT xai TAPAUETPOL ATOXAONS TWYV ELKOVLKWY
moonyprioewy, a, 3, ) xabopilouv TN cuumepLpopd Tou YEROTN, EVE oL LTOOLTES

300 avtioTolyoly o BLdpopes TOMTIXES YPEWONS Xal OTNY TapduUeTpo eoudhuvorng.

6.3.2 Ilewpapatixd Anoteléopata

Fa v nepapatixd alloddynon g Swadixactias exudbnong optlovue d%o elddv
uetafintés: T aveddptnreg xau Tic edaptnuéves.  Ou aveddptntes xabopilouv
T0 TPOGOUOLLUEVO cloTnua, evéd ol eEaptnuéveg Selyvouv TN GUURELLPOPE TOU
ovotuatos. Xtov Ilivaxa 6.1 gaivovtar ov aveddptntes uetafintég nmouv éyouyv
emheyel. O tpeig mpdteg (Méyioto Inpwtéo Iood, Sedhua AP and g bprefs
xa M anbxlon TV akovikdy mpotyurioewr) xalopilovy tn cuunepLpopd Tou yeRoT,
€V 0L LTOAOLTES BUO0 AVTLETOLYOUY GE SLAPOPES TONTIXES YPEWOTNG XAL GTNY TAPAUETLO
eCouduvons (BA. napaxdto).

[ x40 aveldotntn uetafintr éyouv emheyel téooeplg evdelxtixés Twég. Ot
3o and autég (uwker), peydAn) elvar axpales TWwég ©g mpog v enldpacyn nou
mpoxaholy, eved 1 uecala npoxakel xdnola enidpaon evdduesov ueyébous. H tétapt
Ty elvar tétola GoTE M TO GUCTHUA VO CUUTEQLPELETAL GAY VA UNY UTHPYE M
avtiotouym napduetpos. a Ty napduetpo eoudhuvons 1 tur “avunapdios” elvat lom
ue 1. A&ilel va onuelwlel 6tL 0 apliuds Ghwv TeY SUVATGOY TEWAUETOY, TOU UToEOUY

va extelectoly U Bdon Tig evdeuxtixég Tég tou Ilivaxa 6.1, elval unepBoluxd

2 Apyeto HMpoownixdy Mpotuicewy
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ueydhog. Katd ouvéneia, emthéyfnxe éva unooivoko auTtdy TV TELCAUATOY.

‘Oco agopd oty napduetpo edoudluvons mou avapéolnxe napamdve, auty
xafopile. to ndéoo ocuvinenTxy elval 1 TPocAPUOYY TOU ECKTERPLXOU UOVTENOU
xenowdtntag nou datneel o mMAextpovixds aviimpéownog.  Ewluxdtepa, av
TpocapuooTéd mapduetpog elval 1 p, TéTE WOHVo éva mocootd O ng ueTafolrg

epapudletar ue Baon t oyéon
Pnew = Pold + 9 X AP (618)

[ v napduetpo auth N tur “avunapéiag” elva (on ue 1. Ta anoteléouata Twv
TELOAUATWY TACLOTAVOVTAL UEGK TV e{aQTnUEVWY UeTafBANTIY. Autég éyouy emheyel

ue Bdom Toug 6ToYOLE TNG TPOCOUOIWOoNG XAl ElvaL

e 1 andoracn PeTtal TOV TELOYV ONUAVILXGY cuVBLAcUOY Tou avapépbnxay
OTNY TEONYOVUEVY Tapdypapo, dNAadY| Tou emAeyuerov and 10 YeHoTn, Tou
TOOTELVOEVOV AT TOV AVTLNEOCKTO XAl TOL eLkovkov BéATLoTov. H andotaon
300 ouvduaocudyv elval To dlpoloua THVY dlaPopdy TV EMTESWY TOLOTNTAG YL

x40 uéoo.

e o daopéc xalapol ogéloug TLV TELBY oLVSLACUGY Tou avapéplnxay
TAEATAVE. XTNV neplntmor auty, éva ep@dtnua mou umopel va tebel elvar to
nég meénel va uetenboly oL dapopés. Oa NTav avemTuyég AV UETPOVOAUE
TG anélUTES TWES TV Sapopdy xalhg yia “ueydloug” cuvduacuotg Oa
TapatneodvTay Heydheg allayés xau yia “Uxpdtepous” moA) wixpdtepes. Amd
TNV GANY UEQLE, Ol TocooTLAlES BLapopEg Umopoly va ueyevBivouy tig dlapopég
TV “Uxpdv’ ouvduaoudy unneeotag. T mapddetyua, o cuvduaouds ue
xabapd bperog fon ue 1 éyxer 100% dagpopd and éva cuvdvacud ue xabapd
bpelog 2, evd oty mpddn xar ou 0o dlvouv mold wixpd xabapd bpelog
yia to yprotn. XLty npocéyylor uwag autd mou €yel onuacia elval autd
mou avtihaufBavetal o yerotng. Autd ouolacTixd TocoTixonotelTal And TNV
TPAUETEO TOU avATATOU 0plou x6aToug ayopds ntou xabopiletal and tov (o
to xphotn. o napdderypa évag yeotng ue duvatdtnta ninpwuds 1008py dev
avTLhauBdavetal onuavtixy Slapopd oe cLYBLAGLOUG UE XOGTOS XAtk Twy 1080y,

EV® YL xdnolov dAho ue dvew HpLo xéctoug 108py de cupBalvel autd, und Ty
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npolnbheon 6Tl ta x601TN TV dapdowy cuvduacudy elval g Td&ng neyéboug
twv 1008py. Enouévwg, o xatdhlnlog teémog yia va uetenlodv ol Stapopég
xa0ap0l 0PENOLE TOVY TELOY ONUAVTIXGDY GUYBLACUGY ELVAL VO EXPEACTOVY 6
T0GOGTA TOU AVAOTATOL 0plou, Wi, a0, Yia To X66TOC Ayopds nov Bétel o yootng,
peovtilovtag, 6uwg, N emhoy g TLuhg Tou W e, va elval oe cuppwvia ue Ty

ta&n ueyéhoug Tou x66TOLG TOY BLaPlELY GUVILAGUGY.

[a v a&lordynon g enidoong g Stadixactiag, elval onuavtixd va onuetwiel
n wéBodog exudfinong mou meplypdpnxe oTlg mEomMYOUUEVES TapAYEdpoug Elval
npooeyYLoTX. Autd mou pag evdlagépel elval 1 oTadlart] TEOGEYYLOT TOY ETLAOYGY
TOL AVTLTOOGAONOL UE TS EMAOYES Tou Yeriotn. Eniong, autd n daduxacia exudinong
evepYOTOLElTAL UETA antd TNV exTEAEST) TOL ahyoplOuou emthoyTg 0 onolog, 6Twg eldaue,
elval %dn oyeddv Béktotog. Autd onualvel, 6tL av o ypfotng dev €yel eLodyel
onuavtixd opdiua oto AIIIl wg mpog Tig TPOTWUOELS Tou 0 alybelBuog emhoyvg
Oa e€axohoulel va npotelvel cuvduacuols oyedov BéhTioToug xau dpa de Oa xakeltar
ouyva 1 Stadixactia expdOnons. ' va unopésouvue va a&LohoYHOOLUE T TEAYUATLXT
Aettoupyla Tng mpotelvéuevng duadixaciag mpénel va dnuiovpyrioovue eplBaAhoy we
oyxetxd “avtioeg ouvlhrxes”, dnhadr pe “actabels” ypriotes e onuavTixd GO
670V xa00pLoUS TOU APYELOL TPOCLTLXGY TEOTUNCEWY XAl UE TAPOYELS UTNEEGLAY IOV
epapuolovy tuyala yeéwon.

Ta netpduata opyavdhnxay ue Baon tig aveldptntes uetafBinteg tou Hivaxa 6.1.
[a %d0e pia and avtég exteréotnxay newpduata €yoviag otabepég Tig UTONOLTES Xal
draoponoidvtag v e€etalouevn uetafBintr. To apyelo npocwmxdy npotucewy
mou vnobéoaue 6Tl ouunhjowoe o yerotng paivetal otov Ilivaxa 6.2. Ot emhoyég
Tou YpNoTy elval OAeg dLampaYUATEVOLUES €TOL BOTE VAl UTAEYOLY TOANOL EVAAAAXTLXOL
ouvduaouol unneeotag.  Emlong, €youvue unobéoel 6tL n xaumdln g emuépoug
xenowdtntag yia ta enineda nowdtniag Twv uEowv elval dlapopeTixy and auth
Tou povtéhou mou dabétel o avtmpbdownog. Ilo ouyxexpuwéva Bewpolue 6T o
XENOTNG EYEL KOLAN xTOAY ot avtibeor Ue Tov apyxd LovTélo tou umobétel yia Tov
x&0e yprotn xvpeth xaurniky. Erlong, éywvav nepduata olyxpiong g dtaduixaotiag
exudOnong ue wa anhototepn Saduxacia exudbnong mouv mpocapudler pudrvo Ty
TAEAUETLO TOU AVGOTATOU ETMULTPENTOU XOGTOUG ayopds xafdg xal odyxplon ue TNy

nepintwon anovctag diaduixactiag expdlnong.
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Enuhoyr) Ilepieyomévou

ITeoLexduero Yvvredeorris Hpotiunons (ke)
[Tohtixd 100%
Mapduetpor Méowy yia Ilohvtixd
Tomos Méoou Emnimedo Hpotipynons | Méyiorn Howétnra | EXdxieorn Hovétnra

Axolovbia Ewxdvey Enbuuelital Aplotn Méroua
Yrabepr Ewxdva Enbuuelital Aplotn Méroua
"Hyog Enbuuelital Aplotn Méroua

Keluevo Emfuueital Aev éxer AwaPabuioeig

Méyioto IImpwtéo Iocd (Winas)
125008py

Keutipro Emhoyvig
Meyiotonoinon Kabapob Ogéloug

Tivaxag 6.2: Iewpapatixd Apyelo Hpoowmxdv Ilpotiuioewy

Ytov mivaxa autd gaivetal to apyelo TEOCWRLXGY TPOTWUACE®Y nou urmotifetar 6Tu
ovurhjpwoe o ypriots. ‘Olec ol emhoyéc éval StampayUatelolues €Tl BGOTE VA
umdpyouy moAlol evahhaxtixol cuvduacuol unneeciag. Emniong, to xpithplo emioyrig

éyovue umobéoel 6Tl elvan 1 ueyloTtomoinon Tou xabopol opéloug Tou YERCTN.

Téhog, ailel va onuetwlel 6t 1 edoudhuvon éxel vomua va e€etachel uévo yua
v neplntwon actalbols yerotn. A o ypfiotng Eéper T Oéher xau Sev Takavrtedetar,
téte N eloudhuvon ankdg emBpadivel T oVYxAon TV ETLAOYOY TOL XPHOoTN WUE
TOV QVTIEOoWRTo. LNy neplntwon tou actabols yefotn oL apyixés havbacuéveg
eMLAOYEG UTOPOUY VA OdNYHOGOLY TOV AVILIPOGWNO GE NPOGAPUOYES MAPAUETOMY
mou elvar avtifeteg npog T owoth xateBbuvon. Autd To GQIAUA TO EAATTAVEL 1|
eQapUOYY| TNS EEoudAuVoTNG. LIS ENOUEVES UTOTAPAY PAPOUG TERLYPAPOVTAL AVAAUTIXE

Ta nelpauaTixd arotedéouata yio xdbe nepintwon.

6.3.2.1 Mcéyioto IIpwtéo IToad

Yxondg LTS TNG OELPAS TELPAUATOY Elval Vo (QAVEL 1) ETLEPOY| TNG CUUTERLPOLAS TOU
6AoL GUGTAUATOS Ao TLG BLAPOPES TLUEG TOU AVMTATOL 0PLOL TOL XHGTOUS AYOPAS
wag unneectag. Eyovue vnobéoel 6TL 0 yehoTNg €xel xdvel oNUAVTIXG GPAAUA 0T
oLUTAPKGY) TOL apYEloL TEooLWTXKY TpoTuRoewy. TIo cuyxexpuuéva, vrtobétovue

6T eved €xel dnhdoel “embuuia’ yia 6ha Ta uéoa, xATL TOL oNUAlvEL OTL O AVTIGTOLYOg
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oLVTEAESTAS TOU Hovtéhou ypnowdtntas elva 2 (Bh. Keg. 3), otny nparypatixétnta
n embupia tou elvan xatd 50% wixpdtepn yia To ankd xeluevo xar yua tg otalepég
ewx6veg xaw xatd 50% ueyahitepn yia to video xat tov fiyo xat to (3o toylel yia Toug
avtioTolyoug ouvteleotés. Enlong, Oewpolue 6t 0 yprotng elvan otabepds wg moog to
XPOVO, dnAady| eved €xel GUUTANEGCEL ECHAAUEVA TO APYELO TPOCHTUXGDY TEOTYLNCERY,
EMLAEYEL GOUPWVA UE TLG “EAYUATLXES” TOU npoum’]oug? Avuté onpalvel 6t pe Bdon
L mapapéteoug s eélowong (6.17), éyovue 02 = a = 3= 0.

And toug €€l TPOGOUOLOVUEVOUS TAPOYELS OL TPELS, OIS E€YOUUE AVAPEQEL,
epapuolovy ypéwon ue xdnola tuyatdtnTa. LNy neplntworn auty, To tuyalo x66T0g
ayopds xuuaivetal ouolbuoppa Yopw and ™ uéom tur tou xatd 25%.

Yto Lyfjua 6.2 galvovtal ta anoteAéouata EVOS TELOAUATOS UE AV HPLO XHGTOUG

ayopdg 12500. Avahutixd, ta ueyébrn mou paivovtal ota ypagphuata autd elval:

() 7n anbotacn ueTalld TOU TEOTELVOUEVOL and TOV AVTLIPGOOTO GLYSLAGUOY XaL

ToL GLVBLAGUOY TTou Texd enélede o yeRoTNG.
(B) m andotaon tou cuvSuAcUos o enéree 0 YERGTNG And TOV Wavixd GUYSLAGUS.

() o Bapopés xabapol opéhoug UETAZ) TOU TPOTELVOUEVOL aTd TOV AVILIPOGOWTO
oLYSLAGUOY XaL TOL BLYSLAGUOY ToL TEALXE ENéAEEE O YPHOTNG 1S TOGOGTS TOL

AVGHTATOL 0pLOV LA TO XOGTOG AY0PAS.

(ot) 6uola ue to mponyoluevo Yedpnua extdg Tou HTL oL cuvduacuol elval o

emheyuévog and to yprotn xal o BéltieTog.

(Y) éyovtag éva xuhduevo “napdbupo” ueyéboug 10 xdbe onueio Tou ypaphuatog
ToPLOTAvVEL TN UéyloTn T NS dlapopds xabapol opéhoug ueTall Tou
TEOTELVOUEYOL ATO TOV AVTINPOCKNO GLUVSLAGUOY XL TOL GLYBLACUOU TOoU
telxd enéhede 0 YENOTNG EXPEAGUEVT WG TOGOGTS TOL AVATATOL 0plou YLa TO

xXOGTOg AY0RAS.

(8) ue to Bio xuMbuevo “mapdbupo”, xdle omuelo tou ypapruatos delyver
uéytotn Twr s Slapopds xabapol opéloug wetadl TOu cUYSLAGUOU TTOUL

enéhede 0 ypiotng xal Tou BEATLETOL GUVBLACUOU.

$Me 4l AbyLa umoBétouue 61t 0 ypRoTtng unocuveldnTa Yvwpellel Tt BéheL, anhd éyel cuuTnEGoEL
MBog To profile
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Yyfua 6.2: TTapdderyua Metpioewmy.

Y10 oyfjua autd patvovtal Ta anoTteAEoUAT EVOS TELPAUATOS UE UEYLOTO TANPWTED T0GH
12500. Yxondg elvar 1 napovsiacy twv yetprioewy mou yivovtat. And ta ueyédn autd,
Ta onuavTxdtepa elvan autd mou delyvouy Tig dtagopés xabapol ogéhous ((g),(oT)) xa
g avtiotouyes uéoes twés ((€),(n))-

(%), (n) Suoia e ta ypaphuata (v),(3) ue ) dtapopd 6t unohoyiletar N uéomn Tun

oto napdbupo xal oyt uéyLo).

And ta peyéln autd, ta onuavtixdtepa elvan autd mou delyvouv Tig Srapopég
xabapot opéhoug ((€),(01)) xar tig avtiotoyes uéoes Twés((L),(n)). Xy neplntwo
uag 7 anéotac dev elvan aviinpoonneutixd wétpo. Autd cuufaivel yiatl umopet,
Yla TAPABELYUA, O TEOTELVOUEVOG GUVSLACUOS Vo Tepléy el oTabepés elxdveg o dpLoto
eninedo nolbtNTAg XAl 0 emAeyUévog and To yprotn oc uétplo eninedo. H dagpopd
ATAV TOY GLYBLACUAOY elval Touldytotov 3. 267660, 1 dLaopd Toug WS TEOG TO
xafapd bpehog umopel va umy elval Heydhn, apod 6To UMOVTENO YENOoULOTNTAS TOU

oploaue (Kep. 3) n oyetixd yenowdtna twv otabepdy exdvov yia éva uéco yprot
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€xer mohd | Ty EEdAlov autd nou éyel onuaocia elvar 7 diagpoponoinon mov
avthauPBavetal o Blog o yeriotng. [a to Aéyo autd, oto e€fc ta mepauatixd
aroteléopata Oa mapovoidlovtal uévo ue Sapopés xabapod opéloug.

[ to ouyxexpuyévo melpaua, Thpa, Urtopolue va tapatneicovue ta edhg:

e ot exatd neplmou BLANPAUATEUCELS TOU ELXOVLXOD YONOTN UE TOUG Tapoyelg
UEOW TOL MAEXTPOVLXOU AVTLTEOGMTOL YU oTis 6 popés (Lyua 6.2a) vnipde
dlapopd avauesa TNy enLAOYY ToL YENOTN XAl GTNY ENLAOYY| TOU AVILIOOGHTOL.
Ou dLapopés autég ogellovial 6Tig Tuyaieg UeTABoAEC TV TULGY oL eNLBEANOUY

oL TAPOYELS.

o uetd and xdbe eupavilouevn Siagpopd evepyomoteltan 1 Stadixactia exudnong
xal TpocapUOlEl XATAAMNAA TIg ECWTERLXES TAPAUETEOUS. Amd T Ypapruata
paivetar 61t 1 Sadixacio exudlnons epapudler cwotés npocapuoyés ue
ATOTENEOUA AUECHS UETA and xdbe dlapopd va undoyel TavTion g emthoyrg

TOU YPNOTY XAl TOU AVILTOOGGTOL.

o gaivetar xafapd (Xy%.6.20) étL ov dagopés xBapod opéloug g emhoyrg
tTou yeRotn and to Béhtoto elvar g tdEng tou 2-5% xau ot Sapopés
TOU TPOTELVOUEYOU antd Tov eMAEYUEVO ouvduaoud elvar g tééng tou 1%
(Xy.6.201). Me dAha Aéyia av o akybelBuog emhoyrc Htav o eavtintixds 1

Behtiwon mou napatneoloe o ypRotng Oa Hrav ehdyioty.

® oTNV apyY| TOL TELRAUATOS EYLvay UEpLXEg xAoelg Tng dladuxactiag exudinong,
xwplc va pavel eMitTwon g dlapopds Tng emthoyng Tou xpriotn and 1o BéATioTo
(X%.6.20). Autd ouvvéBel Ayo apydtepa mou ue ula wixer|] Sagopornoinom
TOL YEROTN EYLVE WAL ULXPH TPOGAPUOYT| OTLS ECOTEPLXES TAPAUUETEOUS! XaL 1)
dLapopd tou emtheyUévon cuVBLaoUOY and To Wavixd xuualivetal Ypw and to 2%
and v enavdindm neplnov 40 xa uetd (Xy.6.27). Auté éyive yatl ol tpdteg
TEOGAPUOYES BEV MTAV APXETES VLA VA UTOPEGEL O AVTINPOCKWTOG Vo TANGLAGEL
670 BéATioto, aldd ftav 610 dpLo authg g HetaBolis. Ondte uia emniéov

e Stapoponolnon npoxdhece TNy EMLTTWON TN SLapopds.

4To uéyebog tng mpooapuoyhc ulas mapauéTeou egaptdtal and TNV nocooTiala dLapopd xabupod
opéhoug TNg emAOYNS TOL YENOTY And TOV TPOTELVOUEVO
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Yyfua 6.3: Arapoponoinon Méyiotou IInentéou Ilocod W

Y10 oyfua autd @aivovtal Ta anoTEAEoUATA TWV TERAUATWY TOU EXTEAGTNXAY UE
Stapoponoinuéves (6000, 12500 xar 25000) tiuée yia o UéYLoTO TANEWTEO TOGH.
Yo apiotepd ypdgnua aivetar 1 uéon mocooTiala Stapopd xabapod ogéloug Tou
emAEYOUEVOL GUYBLACUOU and Tov aviioTolyo Wavixd, evéd oto delld, M avtiotouyn
3Lapopd Tou EMAEYOUEVOL ATd TOV TEOTELYOUEVO.

e clval eupavrc Mo ouveyng Slaxiuavorn g dlapopds xabapol ogéloug Tou
Wavixol and tny emthoyr Tou yeroty. Autd ogelhetar otn Staxlduavern Tng

Tuyalag ypéwons TV Teldy and Toug €€l tapoyels.

[ ™y egétaom
g entdpaong Tou PéyLoTou emTEENTOL x60ToUS W eXTENEGTNXAY TELPAUATA UE TOELG
drapopeTixés Twwés. Ta anotehéouata mou paivovial oto Lyfua 6.3 avapépoviol
oe 1pla mewpduata pe wéytoto emteentd xdotog 6000, 12500 xar 25000 avticTouya.
Y10 aplotepd Ypdpnua tou oyrfuatog gaivetal v wéom nocootiaia drapopd xabapos
0PENOLS TOL ETUAEYOUEVOL GLYILACUOL and Tov avtioTolyo Wavixd, evd oto deiLd
Yedpnua 1 aviioTolyn dlapopd Tou EMAEYOUEVOL ATd TOV TOOTELVOUEVO.

And to oyfjua 6.3 elvan pavepd 6tL ue W = 6000, v diapopd elvar uixpdteen
and Tig dhheg 3o nepuntdoes. Autd elvar hoyixd, apod Aoye Tou yaunhol uéylotou
emTEentol x66TOoUg HGAOL oL Guvduacuol urneesiag ue x66Tog weyakltepo and W
anopplnTovTal and Tov AVIINPOoKNO »G U1 anodextol xal EMOUEVKS oL dlabéoiueg

emhoyég Tou Ypriotn neplopilovial oe anodextols cuvduacuols ol omolo elval uxps
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xenowdtnrag ondte xat ot dtapopés xabapolh opéloug wetall toug elvan, entomng,
wpés. 2T dAAeg do mepuntdoelg eAdyLoTol GuvBuacuUol amoppinTovTaL XaL O
XPhotng €xer va emhééel and neptocdtepous Stabéaiuoug cuvduacuols. Enouéves,
dev undpyel ovolaotixt dlapoponoinon uetall tov nepmintdoewy W o= 12500 xau
W = 25000.

H odyxhon tng emthoyrg Tou YeoTy Ue AUTHY TOL AVTLTPOGMTOL PALVETAL 6TO
oxfua 6.33. Xto ypdonua de @alvovial oL dLapogéc yia TNy meplntwor avidTatou
emLTEENTOY x60T0US ayopds 6000, Suott autés elval ndpa TOAD wixpés, g TALenS
tou 0.01%. Autd mou umopel va napatnerioel xavelg elvat 6t xabdg nepvd o ypdvog
xar xaheltar N Saduxaoia expddnong, o mocootiaieg Stapopés xabapol opéloug
ehattdvovtat. Autd onuaiver 6Tl oL emhoyég Tou aviimposdnou ue T Borbea g

dradixaotag exudlnong ouyxiivouy ue tig emthoyég Tou o).

6.3.2.2 XYpdipa Apyelov Ilpocwmixdy Ipotiurocwy

H popgy| Tou opdluatog cuunhjewons tou apyelov mpotiufoeny elval 6nwg otny
mponyoluevy, mapdypapo, UE TN dapopd, 6Tl eletdolnxav Teel Siapopetixég
nepuntidoels we opdiua 10%, 25% xar 50%. YnoOéoaue 6ti to uéyioto mhnpwtéo
noc6 elvan 12500 xar 6Tl 0 YeMotng napd T0 6PAAUR GTY CLUUTAEPWST Tou apyElov
TEOCWTXADY TEOTWNACE®Y, emAEYEL ocuvduauools ue Bdom Tig mEayuaTiXés Tou
mpotunoelg. Erlong, ou tpeig and toug napoyels nou ewsdyouy xdrola tuyudTnTA
€youv dlaxduaven ot ypéwon xatd 25%.

Ta anoteréouata AUTGOY TV TELLAATOY paivotal oto Yyfua 6.4. e auty
TNV TEPINTWOoTN ONWS XAl GTNY TEONYOVUEYY), EMLTUYYAVETAL GUYXALOY TWVY ETLAOYGY
Tou YEHoTY xal Tou avimpos@nov. ‘Oco peyalitepo elvar To opdiua tou yehoTy,
1660 peYaAiTepES xal ol dragopés xabapol opéhoug YENOTN-AVILIPOGHONOL oy
napatneovvta (Xy. 6.4B). e bheg, bung, TG TEPLTTAOOELS OL SLAPORES GUYXAIVOLY
oe enlneda xdtw tov 1%. And to Lyfua 6.4a palvetal 6Tl xaL GTIS TPELS TEPLTTAOELS
opaludtey N emthoyy| tou yerotn nnoldlel tov Wavixd GuVBLAGUS UE TALHULOLES
nocootaleg Stapopéc NB mou elvar xovtd oto 2%. A&ilel enlong va onueiwbel, bt
Aoy g Tuyatag dlaxduavong ot Yeéwon o Wavixds cuvduacudg uTopel va elvan
dlapopeTixdg oe xdbe enavaindm.

Yto ypdonua 6.48 palvetal 6Tl oL dlapopés opéloug and Tov Wavixd cuvduaud,
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Eyfua 6.4: Ypdhua Apyetov Ilpoonwixdy Ilpotiunoewy

Y10 oyfjuat autd Qalvovtal Ta amoTEAECUATA TWV TEWRAUATWY TOU EXTEACTNXAY UE
Stapoponoinuéva (10%, 25% xow 50%) opdhuata CUUTMEWOTS TOL APYELOL TPOCWTLXGOY
npoticewv.Oco ueyalitepo elval to opdiua Tou Yprotr, 1660 UEYANITERES XoL Ol
Srapopés xabapol ogéhoug ypRotn-avitmpoohrov nou mapatneolviar (B).And to (@)
patvetal 6TL XaL OTLS TPELS MEPLITMOELS GPAAUATWY 1) emLAoYY) Tou yehotn mAnotdlet Tov
Wavixd ouvduacud e Tapduoleg TocoaTiales Slagopés xabapol opéloug ou elval xovtd
oo 2%.

ue opdiua 10% elvar ueyahitepes and 61 otig GAAeg V0 oTny apy Y| TwV enavarliPeny.
Auté ogeihetar 6To HTL TNV NERINTLOY ULXPOD GPANUATOS, O AVTLIPOCWTOS TEOTELVEL
x&noLo GuVBLAGS Tou Lxavonolel To YENoTN xaL ETOUEVKG eV xaAeltal 1) Stadixacia
exudlnong. Mok v emhoyy| Tou Yooty anoxAivel and TNy TpGTACY) TOL AVILTIPOCHTOU
napatneeltal uelwon g dtapopds and tov Wavixd cuvduaoud. ‘Oneg palvetal and to
Yedopnua avtéd cuuBaivel xovtd otny 30m ermavddndy, 6nou napaTNEOUVTIAL OL TEGOTES
dlapopés Tou yprotn and Tov AVTLREOCHTO Xol UECKS UETA EAATTOVETAL 1) Slapopd
and tov Wavxd ouvduacud. O Sagpopés autés ogelhovtal xuplwg otny Tuyala
draxduavon g yeéwons. Enlong, opellovtar xar 6to 6t oL Buyatpuxol aviinpdonnol
UETA TN SLampaydTEUGY| TOUG [LE TOUG TAPOYELS EMLGTREPOLY GTOV TTAPLXG UHVO TEVTE
and Toug ouVdLaouols tov e&étacay. Av o Huyatplxds AVTLREGoWTOG ETECTEEPE GAOUS
TOLG oLYdLACUOUS 1 Uelwon TG Blapopds Ha Eextvoloe vwpitepa. Autd, duns, dnog
éyovue avagéper (nap. 6.2.1) elvar évag ovuPiBacuéds yia va diatnenlel wxpd to
uéyebog tng mAnpogooiag mou npénel va uetapepbel.

Yy neplntoor mov o o@dhua cuunMipwong profile elvar 25%, tapatneoiue 6t
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1 8Lapopd Tng EmMAOYYG TOL YENoTN Ao TOV LBAVLXS GUVILAGUS ENATTHOVETAL AUECA ATO
™y apyY) Ty enavakideny. Autd mooxakeital and Tig apyxég xMoels Tng Stadixaciag

expdOnong mou ouuBaivouy otig 20 npdteg enavakrpels.

‘Ooov agopd oty enintwon tou o@dhuatog 50% ol dapopég tou ypriotn and
Tov avtinpbonno (Ny. 6.48) otig npdteg enavakfPels elvar onuavtixd UeYahiTERES
and Tig dAkeg dvo mepintdhoelg, AoYw Tou ueyéboug tou opdiuatos. Avtifeta, oto
Eyfua 6.4a otig npdteg enavaiidelg 1 Stapopd opéloug and Tov Wavixd cuvdvAcUS
paivetar v elvon uxpdtepy. Autd ouvéBel yiatl oe autés TG MEQLNTMOELS, £TUXE
Moy g Saxdpavong tng xeéwong, va ouuneplineblel ot mpotelvouevy and Tov
avTinpbonto Mota évag ouvduacuis o onolog elvat o xovtd otov Wavixd (evupeva
ue To xpriotn) an’ 6Tl 0 npotelvduevos. Autd to Qauvéuevo supaviotnxe UepLxég
popés, otig 15 neplnmov npdteg emavafpelg xal tpoxdieoe Ty xMjom tng dradixactiag
exudfnons. Ytig auéong endueveg enavaipels (uéypl v 30) 1 diagpopd and tov
Wavixd avhinxe, xabds Tapd To HTL T0 EGWTEQLXG LOVTELD YENOULOTNTAS TOL SLatnpet
0 AWTLNPOGONOS TANGLAGE T TMEOTUWNGELS TOu YPNOTN 1 TEOTELVOUEVY, AloTta Oev
neptelye xdmolo cuvduaoud xalitepo and tov mpotelvouevo. Etol o yefotng enéhele

TOV TPOTELVOUEVO.

Kovtd oty enavédndn 30 (Zyfua 6.48), xakeitaw n dadixacia exuddnong xo
viveTtaw e uuxpr mpocapuoyy 1 onola, 6uwg, tpoxakel weydhn uelwon oty dagpopd
s emhoynig tou yefotn and tov Wavixd cuvduaoud (EyAua 6.4a). O peydheg
TEOGAPUOYES OV EYLVAY OTLG TEAOTEG EnavaMPelg dev HTay apxeTES Yia Vo Umopéoel
0 wTnEbomTog va TANcLdcel Tov Wavixd cuvdvacud. A&iler €3 va onuelwlel 6t
oL TPOCAPUOYES oL xdvel 1 dadixacia exudbnorng elval cucowpeudueveg. XNny
neplntwor| tou egetdlovue, oL TEdTES TEOCAPUOYES Elyay PEREL TO LOVTENO XOVTA OF
xanoLo xplowro onuelo xaL Ue T wxpY| emnpdobetn tpocapuoyy|, emihle 1 uelwon g
dLapopds.

Y10 Yyfua 6.4a, eniong napatneeitar wa ntdon (oto 1%) s diapopds xovtd
otny enavdhngn 40 xwois va €yel xhnbel 1 Stadixacio exudhnong. Autéd ogelhetal ot

dtaxtuaver tng ypéwong xat Y’ autd M Stapopd avdvetal Eavd auéows UETA.
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Yy 6.5: AraxduavonXeéwong

Y10 oyfua autd Qalvovital Ta amoTEAECUATA TWV TERAUATWY TOU EXTEACTNXAY UE
Stapoporoinuévn (10%, 25% xar 50%) dtaxduavern ypéwong and Toug napoyelc mou
elodyouy tuyoudtnTa. Ot Blagopés twv emAoydy Ttou ypeYotn tdéoo and autés Tou
AYTLTPOCATOU 6G0 XAl and Tov WBavixd cuYSUACUS, Elval UEYAAITEPES Yl UEYAAVTERY)
draxduavon ypéwong.

6.3.2.3 AotdOea Xpéwong

H enildpaon twv daBabuicewy tng daxduavong g Yeéworng and Toug mapoyelg
eletdotnxe yua Tpelg neplntdoelg e daxvudvoels 10%, 25% xar 50%. To avdrato
eMLTEENTO XOGTOg ayopds elval 12500, evéd 1o o@dlua cuumhipwong tou apyetou

rpotficewy elvar 50%.

Ta anoteréouata AUTGOY TOY TELLAUATOY palvovtal 6To Lyfua 6.5. Ot Stapopés
TOY EMAOYGY TOL YENOTY TO60 Ao AUTES TOU AVTLIPOCKOTOL OGO XAl AT6 TOV LBAVLXS
cuvduacud, elvar neyalitepes yia LEYaAITERY Slaxiuaver Yeéwaons. LNy neplntwon
mou 1 Saxiuaven yeéwong elvar uixpr (10%) n dadixactia exudOnons xakeltal ondvia.
Autéd ogeldetar oT0 6TL oL emAoYEg TOGO TOL YENOTY OGO XAL TOU AVILIPOCHTOU
uévouy oyedov otabiepés, apol de petafdirovtal onuavtixd ol TLwég mou emBaAhouy
oL napoyelc. I'V autd To Moyo 1 Sapopd xabapod opéloug Tng emhoyric Tou Yot
and tov Wavixd cuvduaoud (Ly. 6.5a) elvar apyxd oyeddv otaleph xar ehattdveta
anétoua woNG xaheltal v Sraduxactia exudhnong dmou epapudletar uLa GYETXE UEYAAN

npocapuoyy napauétony. AZilel va onuewbel 6t eved ot apyixés emavalidels
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(Xy.6.58) éyivay xdmoleg wxpés npocapuoyEs, 1 oUyxhlon Ue Tov Wavixd cuvduaoud
emihOe wévo apol eupavictnxe oyetxd peydhn diapopd opéhovg. Autd eEnyeitan
and To YEYOVHS OTL OL TPOGARUOYES TV TapaéTomy EEAOTAVTAL OUGLAGTIXE ATd TO
uéyebog tng Slapopds opéhoug (BA. nap. 6.2.2).

Ed6, 6mwg xou otny nponyoluevy neplntmor, 1 oOYXALoY TOV EMAOYGY TOU
XPNOTN TOGO PUE TOV Wavixd GUVBLAGUS GO XL UE TNV TEOTAGY TOU AVILIPOGHTOU
Oa vtav ypopdtepn av ov Ouyatpuxol avtinpdonwolr emécTEEPAV GTOV TATELXO

TepLocbTEQOLG LTOPYPLOUG LA EMLAOYY| GUVBLAGLOUG.

6.3.2.4 Awaxdpavon Ipotyuroswy Xprotn

Yta mewpduata avtd edetdlovue dtapopetixés mepntdoels aotdlelag npoTuioEwyY
xerot, xabde xar Ty enldpaon g napauétpou eoudhuvong. ‘Onwg éyel avapepbhel
aut 1 TApdUETEOS Exel vomua va e&etachel ubvo oe auty Ty neplntwon. Yrobétovue
Aowndy, 6TL o yefotng éyel Déoel avdtato emitpentd x6oTog ayopds 12500, €xel
ouuninpdoel to apyelo mpotwioewy ue opdiua 50%. Enlong, n diaxduaven g
xpéwong elvan 25%. Yto nelpaua tou onolou ta aroteléouata paivovial 6to Lyrfua
6.6, oL mpotwuroelg Tou yeNotn €xouv apyixn diaonopd B+ a = 0.1 4+ 0.01, evé dtay
GUYXALVEL TIOOG TLG MEOTUNGELG TOL 1) Slaonopd yivetalr o = 0.01. Xta npomyolueva
meLpduata autég oL mapdueteol elyay T undév. Enlong n olyxhor twv vprefs Tou
xerot neog Tig Baoixés tou npotufoelg (bprefs), yivetar oto 1/4, 1/2 xau 3/4 g
ouvohuxrg didpxelag Tev enavalipeny. AEilel va onuelnlel 6t uetd ) olyxhon twyv
TeoTWAOELY ToL Yot N tepintwon elvan oyedoy iBia e autr Tou otabepol yorot.

And to Yyfua 6.6a mapatneolue 6Tl apytxd oL SLapooés TV EMAOYGY TOU
XeNo TN and aLTEG TOL LBaAVLXOL GLUVBLACILOY Elval AEXETA UeYaAes. Autd ogelletan oTo
6Tl 0 Blog 0 yprotng apyxd xdvel AMdfog emhoyés. Autd, duwg, emmiéoy, npoxakel
xaL mpocapuoyés and tn Swadixacia exudlnong mou anouaxplivouv TO ECWTEQLXO
LOVTEAO TOU AVTLTEOGHTOL Amd TO Tpayatixd Tou Yeotn. Enouéveg n apyixr uelwon
TV SLapop®y and Tov Wavixd cuvduacud ogelhovian oty clyxhor Tou (dlou Tou
xeoTn xau Oyt oTig npocapuoYés TNg daduxaciag exudinong. Enlormg, n olyxiiom
Tpog Tov Wavixd cuvduacud Be paivetar va alrdlel ouclacTixd and Tig TayvTNTES
olYxAong Ty vprefs. Autd ogelhetal oto 6TL My TN otabeponoinoy Tou yevoT

undpyel oOYXAoY, AOYL Tou Bou Tou YeroTy, eved uetd, N Swadixacia exudbnong
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Eyfua 6.6: Awaxduavon Hootwoeny Xerot

Y10 oyfjuat autd Qalvovtal Ta amoTEAECUATA TWV TEWRAUATWY TOU EXTEACTNXAY UE
SapopeTtixn TaydTnTa GUYXAONS TWY exovixdy Tpotiuficeny (vprefs) Tou yprotn. And
T0 oyfua (o) mapatnpolue 6T 1 olyxAion Tpog Tov Wavixd cuvduacud dev ennpedletat
and Tig dtaopetixés tayUtntes oUyxhong twyv vprefs. Elong oto oyfua (B) napatnpodue
6Tt 660 o ApYd cuYXALVEL 0 XPNOTNE TOGO UEYAAITERES ELvaL OL SLAPOPES OYENOUS TRV
emAOYRY TOL YeNOTN ATd ALTES TOU AVTLTPOCKTO.

epapudlel npocapuoyés mnotalovtag npog Tov Wavixd cuYSLAGUS.

‘Ooc0 apopd oty “taydtnra’ olyxhong Tou yerot, napgatneodue (Xy. 6.6B)
6T 660 o apYd cuyxAivel o ypfoTng Té60 ueYaAiTERES Elvan oL Blapopés opéloug
TV EMAOYGV Tou YEWoTn and autég Tou avunpoo®nou. Autd elvar Aoyxd, yuati
600 o yphotng Beloxetaw oe aotaby] xatdotaoy o avinpdownog de Oa unopel va
Tov mpooeyyloel xal ot diapopés fa napauévouy ueydres. Emmiéov, av o yerotng
ouyxAvel ypryopa, téHte dadixacia exudinons npoceyyilel mo yeriyopa To woviélo
ToL XeNoTn xat éToL eppavilovial uixpdTepES dlaopis.

Yto Yyfua 6.7 palvovial ta anoteAecuata Telpaudtony yia Sudpooes TUuég TNg
ToPAUETEOL EEOUGAUVOTGS. LTa GUYXEXPUULEVA TELRAUATA, Ol TOOTIUNOELS TOU XpHoTh
“Tadavtdvotal” apyixd évtova xat €youy oyeddv otabeponoinbel nepinov o6to ULGH
g Sdpxelag TV emavalideny. And to Lyfua 6.78, qalvetar 6TL yia mOA) uLxpet
eCoudhuvon (0.1) oL Sapopés xalapol opéhoug TV enthoydy Tou yprotn and autég
TOU AVTLIPOCKOTOL Elvall ONUAVTIXE UEYAAITERPES and TLg dAAEG BU0 mepintdoets. Autd

opelhetar 670 6TL 1 TOA) ULxpt| eE0UEAIVET EAATTHVEL TPA TOA TLG TOOGAPUOYES TNG
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EyAua 6.7: E€oudiuvon 0

Ye auté to oyfud QAlVOVTAL TA ATOTEAECUATO TELPOUATWY Yl SAPOPES TLUES NG
mapauétpou egoudduvong (1, 0.5, 0.1). And 1o oyfua (o) pailvetal 6T oL SLAPOPETIXES
Twéc e eoudiuvong dev ennpedlouv T cUYXAOT TV ETAOYOV TOU YEHOTN UE TOV
Wavixd ouvduaoud. And v dhhn mhevpd, uedvel (oy.(B)) To opdlua e diadixactag
ualnong oty neplodo “actdbelag” Tou yerotn, and tn ddixactia exudinong.

draduxaciag expdlnong xat n npocéyyion Tou yerotn apyel ndpa moA).

Ané o Eyfua 6.7a gaivetar 6t ol drapopetixés TLUES TG TapaéToou auThg Sev
emnpedlouy 0 6lyxAon TV EMAOYGY ToU XeNoTN UE ToV Wavixd cuvduacud. Apyixd
neplévape 6TL oty “ypovixy]” meplodo mou o ypotng elvan actabrs, N epapuoYn
s eSoudhuvong Ba eMttwve T dlapopd and tov Wavixd cuvduacud. Autd, duws,
d¢ ouuPBaivel 36Tt o “actalfic” (exelvn v neplodo) yeriotng Oa egaxoloubrioel va
emhéyel avbalpeta aveldptnta and Ty napduetpo edopdhuvons. H napduetpog aut,
anhd LELOVEL TO owdMLa TNG Te0capUoYRS o epapudletal oty neplodo “actdbelag”
Tou Yprotn, and T dadixacia exudfnong. H uelworn tou opdiuatog autol) unopel va
napatnenlel 6to Eydua 6.78. Ou Slapopés opéloug ue egoudhuven 0.5 av xa elvar
ueyahitepeg and Tig dlapopés tng nepintwong ywoels efoudhvon (k. 1) ouyxAivouy
Yenyopdtepa. Ou mpidteg ouyxAivouy mepinov otny enavaindyn 40 evéd ou dedtepeg

nepimou oty enavaingn 70.
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error = 50%

NO LEARNING

error = 25%

mean nb sel-opt differencess
>
mean nb sel-opt differencess

| ! L I I I L L L
0 10 20 30 40 50 60 70 80 90 100 ) 10 20 30 40 50 60 70 80 90 100
#iterations - NO LEARNING #iterations - LEARNING vs NO LEARNING

(a) ®)

Eyfua 6.8: Anouvcla Exudbnong

Y10 oyfjua autd Qalvovial To ATOTEAECUATH TELOAUATWY TOU EXTEAECTAXAY YwElg
exudlnon (a) xou n odyxplon (ya v neplntwon opdiuatos 25%) Ue Ta anoTEAéoUATA
evég melpduartog ue exuddnon (oy. (B)). Lto onua (B) ealveton n xahdtepn entdoomn tou
avtinpoo®rou btav dtabétel Ty mpotetvbuevr dladixacta exuddnong.

6.3.2.5 Avayxaiotnta E@appoyis tng Atadixaciog Exudbnong

[a Aoyoug mhmedtntag g alloddymong g Saduxaciag, €ylvay melpduata xwols
expdOnon, v va yivel xdnowa olxyplon. Luyxexpuuéva Oeworioaue TG neplntwon
TOV avTloTolywy TEPAUdTOY Tou TEPLYpdgpovial otny napdypago 6.3.2.2.  Ta
ATOTEAEOUATA AUTAY TOY TEWAUATWY @alvovial oto Lyfua 6.8. Xto Lyrua 6.8«
PalvovTal OL TEELG MEQLTTMOELS GPAAUATOS GUUTAEWOTNS TOL APYELOL TEOGWTLXGY
TEOoTWAOELY, Tou TEENEL va ouyxeifody ue v nepintworn anousiag expdbons. H
dlapopd mapauével ota apyxd enlmeda xal TalavTevETAL AOY® NG dlaxduavong g
xeéwons. Xto Yyfua 6.83, yivetar olyxpion evog mewpduatog ue opdiua profile
25% ue to avtiotouyo melpaua pe ) Swadixactia exudinong, érnov gaivetar xalapd
n xalitepn enidoorn Tou AvTLnpoc®nou mou dabétel Ty mpotelvéuevy Sadixactia
exuafnong.

Erniong, n npotetvouevn Stadixactia expdOnong ouyxplOnxe xat ue wa aniodoteon
€xd00M NG, XATd TNY onola N TEOCAPUOYT TWV TAPAUETLOY APORE UOVO GTO AVATATO
emTEentd x6070¢ ayopds. To amotéhecua AUTGOY TV TELLAUATOY QAlVETAL GTO

Yyfua 6.9. Yto apotepd ypdgnua (Xy. 6.9a) palvovial ou tpelg tepnTdoELS TOL
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©
T

error.=.25%
% SIMPLE LEARNING

mean nb sel-opt differencess
>

mean nb sel-opt differencess
>

IS
T

error = 50%

| I I I I I L L I ! I I I I I L L L
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
#iterations ~ ONLY Wmax ADJUSTMENT #iterations ~ LEARNING vs SIMPLE LEARNING

(a) (5)

Eyfua 6.9: Anki ExudOnon

Y10 oyfua autd Qaivovial To ATOTEAECUATA TEPAUATWY TOU EXTEAECTNXAY UE Uld
anhf exudOnorn (mpoocapudler ubvo to uéyloto mnpotéo mood, oynua (@) xai N
oUyxpion (ya v meplntwon opdluatos 50%) ue ta anoteléouata evdg mELAUATOS
ue exudOnon (oy. (B)). Xto onua (B) gaivetar n xalitepn entdoomn touv avTlpocGhnou
6tav dabétel v mpotetvbuevn dladixacta exuddnone. EdG a&ilel va onueldoovue bt
OTNV TEPITTWOY UEYIAOU CPINUATOS APYELOV TPOCKTLXWY TEOTIUACEWY, OL EMAOYES TOU
XPHOTN CUYXALYOUY TIPOG To BEATLOTO Xal UE TNV amhy| Stadixacia exuddnong ue wa apyLxn
xaBuotépnon.

egetdotnxay. Autd nou unopel va napatnevioel xavelg elval 6TL yla Wxpd 6pduaTa,
ouclaoTixd dev Yivetaw mpocéyylom npog Tov Wavixd cuvduacud. Autd yivetal dtay
TO GPANUAL CLUTM|PLOTG Tou apyelov TEOTWAoEWY €val UeYdlo, yuatl o yerotng
npowdel cuveydhs Ponvéteen (1 axpBdtepn) vnneesia TooxakdvTag TV npocapoYy
TOU AVATATOV EMTPENTOY XOGTOUG AY0RAG.

Yto Yyfua 6.98 ouvyxpivetar m mepintworn g diaduxaoctiag expdbnong, mou
mepLYpdprxe otny napdypapo 6.3.2.2, ue Ty aviiotolyr arhonoinuévy. Eival gaveod
6TL 0TI apyxég emavalfels 0 avTTEGowTog e TNV xavovixy Siadixacia exudbnong
e xahitepn enidoon. A&ilel enlong va onuelnlel and éva onueio xa énetta oL dvo
npoceyioelg oyedov tavtilovtal. Autd onuaivel 6Tl 6T cLYXEXPLUEVY TEplnTmO OL
mpocapuoYés g dtadixaciag exudbnong elval xupltwg TPOCAOUOYES TOU AVGDTATOU

EMLTEENTOV XOGTOUG AY0PAC.

Anuitelog E. Kalodudxng
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Kegpdlaro 7

E@apumoyr oe Teyvoloyieg

TrAemxoLve VIOV

Mia and tig xVpteg unobéelg 6mou Baociletar 1 npocéyyLon mou neEQLYPAPTNXE oTA
mponyolueva xepdhata elval 6t oL umnpeeoieg mou ayopdlel o ypfotng umopolv
va mapé€yovial o Saxpltd enineda nmowdtnrag.  Autd agopodv Siaxpitd enineda
xwdxonolnong Twv uéowy, ta onola xat uetapépovial UEGw XaTdAANA®Y GUVIEGELY.
A&iler va onuetnbel 6tu dev undpyel TepLOplolS WG TEOG TOV AELBUd TV UEoLV,
Oepatixdy neploydy M emnédwyv nowdtnrag.  Ilpolndbeorn yia epapuoyq g
TEOTELVOUEVNG TPOGEYYLOTS, elval 7 duvatdtnta mapoyhs SLapopetix@dy XAAcenY
uTNEEoLGY Ue rnowotnTa diaoponomuévy.  Autd amotehel xow xavh oubvxm,
TOLUAIYLOTOV YL TNY NEpInTwoY Tou alyoplbuou emhoyyg unneeoiag unobétovrag,

oS, éva TEpBAANOY avTaY®LoUOD UETAE) TOV TALOYEMY.

7.1 Aoclyypovog Tponog Metddoong: ATM

H teyvohoyia ATM [9] napéyel unneoies uetapopds ue ovvdeomn xaL xatnyopLonoinon
g mpog TG eyyuroeg nowdtntag.  H odvdeorn dnuiovpyeltar péow ekovikwr
rurAwudtwy (VC - Virtual Circuit). ‘Ola ta texéta elvar otalepod ueyéloug 53byte
xaw ovoudlovtan xbttapa (cell). ‘Oha ta xbtTapa mov avixouy oto do VC axohouvfoiv
70 (8to wovondt oto dixtvo. Kdébe VO yapaxtnpiletal and éva Siaxpitixd aptbud,

to VCI (VC Identifier), mou arofnxedetar otny emxepaiida tou naxétou. Me Bdom
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to VCI elvar duvaty] 1 Sdxoion SLapopetixty poty nAnpopopiag xaL 1 SLapopeTixy
drayeiplor| Toug. Autd divel T SuvatdtnTa tapoyrg drapooetixrc toldTnTag unneestiag
avé VC.

H vmnpeotia mov ayopdlet o yeriotng oplletal hentouepds uéow evég ouuBoralou
mou 6o onoto xabopiletal ) xhdon unneesiag xat oL eMUépoug TapdUETEOL XIVNoTNg XxaL
nowotntas. O éheyyog tou cuuBolaiov yivetal uéow evog alyoplbuou mou ovoudletar
GCRA (Generic Cell Rate Algorithm) xau o onolog eite anoppintel ta naxéta mov
napafBialovy to cuuBéralo elte Ta onueldvel g anoppidhua. Ot mapduetpol xivnong

mou oyetilovtal we v napeyouevn urneesia npoéoyovtal and to e&rg olvolo:
e 0 uéylotog puluds uetéddoong (PCR - Peak Cell Rate)
e o datnpoduevog puluds (SCR - Sustaine Cell Rate)

e 1 avoyn daxduavong xaluvotépnong xuttdpou (CDVT - Cell Delay Variation

Tolerance)
o 1 avoyt éxenéng (BT - Burst Tolerance)
e 0 eMdytotog pububdg uetddoong xuttdpou (MCR - Minimum Cell Rate)

Ou mapduetepor molbtntag umneeciag tou cuuBolaiou mpoépyovtal and to edng

chvolo:
e nocooth) anthetag naxétwy (CLR - Cell Loss Rate)
o Sraxtuavon xabuotépnong naxétouv (CDV - Cell Delay Variation)
o uéylotn xabuotépnon uetddoong naxétou (Max CTD - Cell Transfer Delay)
o uéon xabuotépnomn uetddoons naxétou (Mean CTD).

Q¢ mpog v xatnyoplonoinon twv vaneeody, 1o ATM Forum [9] xabopilel
mévie xMoelg unneeotdy, xabeuld and Tic onoleg mepthauBdvouy BlapopeTixég

TapauéTEoug ToldTNTAS Xl X{vnong dedouévev:

e umnpeoia otabepot puvbot (CBR). H xMon auty opilel éva (oyeddv) otabepod
eLBuol pedua xUTTACKY Ue xdmola amodexty] WwixpY| dtaxliuavor mou umopet

va elval avamd@euxtn Aoyw ToV SLadlxacldy XATAGXELHS ToV xuTtdpwy. O

Tujua Entetiung Yroloyiotdv
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vrneeoieg CBR elvan eyyunuéveg xar oe éva cuuforato xabopilovtar dheg ol
napdueTpol todtnTag, evéd and t¢ mapauéteous xivhons xabopilovtal ta PCR,

CDVT.

e umnpeoia peTaBInTot pvduot mpayuatkot xodvouv (VBR-rt). H xivnon mou
avtiotolyel ot auth TV xhdon elvan expnxtxt (bursty). ‘Onwg xau 1 vanpeota
CBR elvar eyyunuévn xau oe éva ouufBéiato VBR-1t xabopilovtar éheg ot
TAPAUETEOL TOLOTNTAG, EVE and Tig napauétpoug xivnong xabopilovtar oo PCR

xat CDVT, xafdg xar o SCR xaw BT yia tov éheyyo tng expnxtixdtnrog.

e vmnoeoia peTafnTot pvhuot, un moayuatiko xodvou (VBR-nrt). Elvow
napépola ue Tty xhdon VBR-rt, ue ) Swagopd 6tL dev elval ummpeoia
TEAYUATIXO) YPOVOU XAl EMOUEVLS OEV TEQLEYETAL EYYUNOYN G TEOS 1)
xabuotéonon xuttdpny. Enouéves, oe éva cuufdéraro VBR-nrt xabopileta

wovo n mapduetoog CLR.

o ummoeoia btabcoruov pvuot (ABR). H xhon ABR éyel yapaxtnpiotixd
ehaotixic vnneeolag e wéveg eyyufoels éva péyioto pubud andrewag (CLR)

Taxétov xat éva eEdytoto wéoo pubud uetddoong (MCR).

e ummoeoia arabdprorov pvbuot (UBR). H xhdon auth éyel enlong yapaxtn-

pLoTLXd EAAOTIXYG UTNpeEoiag Ywpls, Oums, va Tapéyel xaula eyyinon.

Me don autd ta yapaxtnelotixd, évag napoyéag unneectiag éxel tn duvatdtnTa
va avTiotolyroel dlaxpltd emineda moloTNTAS UECWY OF MAPAUETOOUG TOLOTNTAG
umneectag mou avapéobnxay napandve. Elval, ouwg, epuxtéd ohol oL mapoyelg
va oploovv Ny Bla avtiotolynon; Autd umopel va ylver av ou mapoyeic elval oe
xatdotacn aviaywviopol. Axdéua xou oe auth TNV neplntwor, duwg, de Oa undpyel
anélutn opotouoppia. (lg anotéleoua TG Wn oVyxAong Twv mapoyény Oa elva
n mMieng odyyuon tou yefotn xal emouéves, M wn xavonoinor tou.  A&ilel,
enlong, va onuelwlel 6Tl 1 SlapopeTixy| AnexdvLon TV TapoyEwy Unopel va odnyfost
oc SLAPORETIXES YPNOWOTNTES Yl Tov (Blo ouvduacud umneeoiag. Autd umopel
va avtiuetoniobel pe pla euniouvtiouévn Sadixacta exudfnong, omwg auty mou

nepLypdgpetal oto Kegdharo 6, v onola Oa Sratnpel Stapopetixd wovtého yenouudtntag

Anuitelog E. Kalodudxng
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v xdfe napoyéa v anhodg Oa “yapaxtnellel” xdbe napoyéa m.y. ue évay xatdhinio
OUVTEAESTY] .

Oa Arav mohd Bohxd, av umopoloe o yeviotng va xabopilel o (Biog Ty
avTiotolyla TOV aApnEnUévey ETTEd®Y TOLOTNTAS UE TIG TALAUETPOUS TOLOTNTAG
duxtiou.  EZdhhou, ta agmenuéva enineda modtnrag agopoly oTtny  avtidngm
Tou xorjorn. Auté umopel va yiver oty mpdln. H avtiotolynon unogel va
xwOLxXoTOLElTAL OE XATOL0 APYElD TEOCLTXGDY TEOTWNCELY Eyovtag Oéoel, apyxd,
xdnoteg npoxaboptouéves (default) twés twv mapauétowy dixtiov Baclouéves oe
uetefoels Yia To w€co yenotn. Metd and diadoyixés yerioelg unopel va dlapoppdvetal
n avtiotolynon auty elte ue mpwtofBoulia Tou ypvotn elte UE TN TApdTEULVOY)
TOU MAEXTPOVLXOY avTnpocdrnou', mpoceyylloviac xalitepa TG TEAYUATIXES TOU
npoturoes. H Staudppoon auti, Oa unogel va nepthaufBdver axdua xar tpocadénen
TOV apneNuévey emmédwy ToloTNTAg, Aol Onwg avapéolnxe 1 TPOTELVOUEWN
npooéyylon elval aveddotnty Tou aplbuod Ty eTédny ToldTNTaC.

‘Exovtag, Aowndy, dedouévn uia tétola avileTolyney, o avinpdonnog el
duvatdtnta ya éva olvoro anartioewy (SnA., cuvduaoud vanpeoiag) va Aaufdvel
ddpopes Taplpes (dnA., mpoopopés).  Autd unopel va ouvufel xabdg vndpyel
neplntwon xdnola anatoduevy toldtnta o eninedo duxtiou va unopel va napaocyebhet
and meplocdtepeg and wia xhdoeg.  Av, yia napddeiypa, évag yeriotng O€hel va
napaxoroulroet video yia Stacxédaor xal €yl oyYeTIXd YauNAés anattioeLg ToldTNTag,
tote N unneeoia auty uropel va puetadobel uéow xdnolag xhdong meayuaATIXOD YEOVOoU
(CBR, VBR-1t) /| uéow ABR. H peyiotonoinon tou xalapod opéhoug tou yefot
unopetl va emteuylel emhéyovtag v xhdon ABP nou unopel va €yel mohd yaunkéd
xO67TOC.

Ané ta napandve eivar cagés 6tL N Stadixacia emhoyvg unopel va epapuooTel
oty nepintwon g teyvoroyiag ATM. Ed6, unopel va telel 1o gpdtnua av elval
epuxTh N epapuoyn tng dwadixaciag emavadianpayudteuons. Av, yia Tapddelyua,
napéyeton NON wa uaneeocta oe xAdon CBR, elval duvaty n emavadianpayudtevon g
ue oxond TNy ahAhayr| xAdong; Ye auth TNy TEplnT®o, T0 XOGTOG ENAVEYXATAGTAGTS
wag véag olvdeong yia Ty napoyy| g urneeotiag Oa ¥tay anayopeutixd. Enouévoc,

1) EXAVABLATOAYUATEVOT) TEETEL VAL TEQLOPLOTEL OE ENAVETLAOYY| TALAUETOWY TOLOTNTAS

'Me Bdon wa eumhoutévn dradixacta exudfnong

Tujua Entetiung Yroloyiotdv
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Flag Header User datafield FCS Flag
1 2 Vaiable 2 1 Bytes
DLCI C/R DLCI = Data Link Connection Identifier
F/BECN = Forward/Backward Explicit Congestion
DLCI DE Nt
‘ ‘ Notification
7 4132 1 0 nbits C/R = Command/Response
DE = Discard Eligibility
FECN BECN EA = Extended Address

Yyfua 7.1: Aour Haxétou Frame Relay.

duxtou yia Ty dla xhdom unnpeeoiag. Ye 0pLoUEveS TEQLTTHOOELS, UTopEl O Tapoyéag,
yia AMoyoug Sayeloong, va BGGeL xivntpa 6TOUG YENOTES VAL ATOYWEYGOLY and xdnoLa
xAhdom unneectag, ondte Unopel va eQapUocTEL GUVOALXY| ETAVETLAOYY) TOU GUVBLAGUOD

urneectag.

7.2 Frame Relay

To Frame Relay [36] elvar pwa teyvoroyla uetagpopds dedouévey pe cuvdéoels ue
UETPLOUG Ewg OYETLXE LPMAOLG pLBUOYS ueTddoorg dedouévmy (uéyol xal 45Mbps).
Ta npwtéxorha Frame Relay xabopilouy ta tpla yaunidrepa enineda tou woviéhou
OSL

H dowr| evég maxétov Frame Relay gaivetal oto Yyfqua 7.1. H emuxepaiida tou
naxétou, ueyéboug 2 byte, nepiéyel mnetpopla yia Stevbuvolodotnor (DLCI, EA),
ninpogopla eréyyou cuupdenorns (F/BECN xau DE). To bit C/R agopd oe ewduxr
xeron and epapuoyés. To nedlo FCS yenowueldel yia aviyvevon opaludtwy. Ta
alholwuéva maxéta anoppintovtal and to dixtuo. ‘Onwg xar oto ATM unapyel n
évvola tou cuufolaiou tapoytg urneeoiag oto onolo xabopilovral Ta yapaxTNELeTLXE
¢ xivnong dedouévmy mouv uropel va dtoyetedoel o ypriotng oo dixtuo. H epapuoyy
Tou cupBolaiov eréyyetar yia xd0e naxéto, énwg xal oto ATM ehéyyetar yia xale
xUttapo. Av éva naxéto napafBidoel T ouvhvixn Tou cuuforalov, téte to bit DE (Dis-

card Eligibility) yivetaw 1 xaw unogel va anopptplel and to dixtuo.

Anuitelog E. Kalodudxng
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To Bacwxd cuufdiaio wag vaneestag Frame Relay anoteheltar and v tpLdda
napauétowyv (CIR, B, B,) xau o éheyybs tou yivetaw ue meplodo T.. H npdtn
napduetpog elval o Eyyunuévos Puuds Merddoons I ngoygopias (Commited In-
formation Rate). H 3eltepn exqpdler 1o Eyyuvnuévo Meyebos Eronéns (Com-
mited Burst Size), dnhadh tn wéylotn eyyunuévn noocdtnta Sedouévey mou umopel
va Sloyetevoel o ypotng 670 duxtbo xatd v neplodo T, evéd v tpitn expoedlel to
EmmAéov Mévyebos Eronéns (Ezcessive Burst Size), Snhadf 1 uéylot enttpenduewvy
rocotnTa dedouévey nou emtpénetar va unepBel To B,. Ou tpelg autég napdueTpol
elval SLanmpayHATEVOLUES VLA TNV EYXATAoTAOY TG 6UVdESTS Tou YeHoTY.

Me dedouévn auth 1 woppr cupBolaiov, uropodue va nodue 6TL elval duvaty 7
EQPAPUOYN TNG TEOGEYYLONG TOU NEPLYPAPMXE GTNY Napoloa epyacia, apold daxpitd
enineda moldtNnTAg UMOPOUY v aviioTolynbody oc TMEPLOYES TGV TLY TAQATAVE
TAPAUETEWY. TNV Tedly, nollol napoyels napéyouy dlapoponolnuéves xatnyopleg
vnneeotdy, 6nwg oto ATM[9]. Autd evioyler axdua neptocbtepo Ty duvatdnta
epapUoYNg TNG TPOTEVOUEVNS pocéyyiong. To Oéua autd, yia v nepintworn g
teyvohoylag Frame Relay, avahdetal dieodxd oty dtatolB g Avag Kuplxoyhou

2].

7.3 Internet

H napotoa éxdoor tou IP (v4) Sev unootnpilel xMoeig unnpesiag we Stapopononuévn
nottnta xabog napéyel ula vanpeoia Béhtiotng epuxtic nolbtntag (best effort) ywoels
eyyuioels. H npotewvéuevn mpocéyyion Ha unopoloe, lowg, va epapuoctel av oL
napoyelc nagelyav xdnolou eldoug drapoponoinong urneectag. I'a napdderyua, avtd
Oa unopotoe va yivel péow tou mowtoxdihou TCP Sapoponoidvtag to napdOupo
uetddoons. Evadlaxtixd, Oa umopolos va yivetar extiunoyn tng xatdotacng Tou
duxtbou amd Ty mAevpd Tou yerotn xou Ue Bdom auth Ty extiunon va ywotav
emhoyn napoyéa.

Y1 véa éxdoon tou mpwtoxéhhou IP (v6), undpyer m npdBiedn yia didxpiom
co®OV ue Baon éva draxplitixd otnv emixepakida xdbe maxétou. Autd dlver
duvatdtnta 6Toug dpoporoyntés va dlayepllovtat ue dtapopetind tpdmo dlapopetixég

p0€g Tax€tmv, Tapéyovtag £Tol Slapopetix| totdtnta. Autd, Oewpntixd, Oa ddhoel
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duVaTOHTNTA EPAPUOYNS TNS TPOTELVOUEVNS TROGEYYLOTS.

7.3.1 Awgoponowmuéves Yrnnpeoieg Internet: Diffserv

[ 1t Slagpopornolnon moldtntag oto Internet €yel oplotel and v oudda epyaociag
IETF [37] m teyvohoyia tov Swapoponomnuévey uanpeoidy. H teyvoloyia auvth
mapéyel éva mhaiolo puéca oto omolo oL mapoyelg Unopoldy va npocpépouy oe xale
xefotn éva 6lvoho amd unneecies dlapopomonuUéves WS TEOg TNV TOLOTNTA BLXTOOU.
‘Evag yefiotng umopel va anautrost 1 unnpeeoia tou va uetadobel ue ouyxexpuuévo
eninedo nowdtnrag avd nmaxéto. Autd yivetar Oétovrag éva xatdiinho SraxpLtixd
aplBus (DS) otnv emxeparlda xdbe maxétov®. T xdfe DS, to dlxtuo éye
drapopeTixt] “cuuneplpood” dlayelplong TapEyoviag £Tol SLapopeTIXY ToLHTNTA.

‘Onwg xau oty teyvoroyia ATM, undpyel 1 évvola Tou ouuBolaiov unnpeeotiag
mou ovoudletal ewdixdtepa SLA (Service Level Agreement). Eva SLA nepiéyel to
oUVORO TWV GLUPWVLGY UeTall Tou yefotn xal Tou mapoyéa. To urnoclvoho mou
avapépetal oTLg Tapauéteous dixtiou ovoudletar TCS (Traffic Conditioning Specific-
ation). A&ilet va onueiwbel 6t auty 1 texvohoyia dlapoponoinuévmy LTNEECLOY dev
TAEEYEL ANONITEG EYYVUHOELS.

Yuyxexpuhéva, ol eyyurioeg dtaywpllovtal oe molotxés xaw mocotxés.  Ou
TOLOTIXEG EYYUNOELS O TMEPLAUUBAVOUY GUYXEXQLUUEVES BEGUEVCELS TWV TALAUETOOY
duxtou xaL umopoly va emainfeubolv wévo ue olyxplon. ‘Eva napdderyua elvon
wa urneeoia va tpocpépetal oto eninedo nowdtnrag A ue xaunAr xabuotéonomn 1
puker] andiela taxétwy. Aviiotouya, wa unneecia ue nocotxy eyyinon unopel va
Teo@épeTaL, T.Y., 6To eninedo mowdtnrag I' ue xabuotépnorn wxpdtepn and S0msec.
Enlong, uia vanpeota unogel va npopépetar oe eninedo tou omolouv 1 mowdTNTAL va
optletar oyetixd pe dAha enineda. I'a mapddelyua, uia uaneesia TOL TEOGHPELETAL
oo eninedo A Oa éyel dunhdoro ebpog LHvne and v aviictoyn 6to exninedo E.

H dour| tng teyvoroylag SLagooonolnuévmy unneesLdY, EVVOEL TNV EQAOUOYT TNG
TEOTELVOUEVNG Tpocéyylons. H aviiotolynon tov apnonuévey emnédwy nodtntag
Tou yerotn oe enineda moldTHTAG SuxtOOU WUmopel va YlveEL UE TNV TROGEYYLOM

TOU TEpLYpdPNXE oTNY Tapdypao 7.1, yiwa v texvoroyia ATM. Emndéov, otny

2To Suaxpitind anobnxévetar oo DS Field. Tto IPv4 xwdxonotettaw oto nedlo TOS (Type Of
Service), evéd oo IPv6 oto nedio “Flow Label” .

Anuitelog E. Kalodudxng



98 Kegpdhao 7. Egapuoyy| oe Teyvohroyieg Trhemxotvoviey

neplntworn auty, 1 enavadiarpayudtevor tou cuuBolaiov uropel va nepthaufBavel

ueTapopd and éva enlnedo nobtnTag e éva dAo.
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Kegpdhlaro 8
Enlloyoc

Yy napgoloa gpyacia, tpotdbnxe wia npocéyyion yia Ty unoBorlnoy evég ypot
TNAETUXOLVOVLAXGY UINEEGLOY GTNV EMLAOYY Tou XaTdAInAou cuvduacuéu unneeciag
xal tou avitotolyou mapoyéa. To €pyo autd to avalaufavel évag nAextpovixdg
W TLNP6onnog 0 onolog ue Baon Tig TEOTUUGELS TOU YENoTY SLATEAYUATEVETAL UE TOUG
napoyelc. To yevixd cuunépacua éival 6Tl N TpocéyyLon auty elval anodotixy| 160
UTOAOYLOTLXA, HGO XAL OG TEOG TNY TEALXT] ETMLAOYY| TOL XY OTY GE GYEom UE TN BEATIOT
duvaty. Enlong elvar mohd yevixr xal epapudouun oe e VoAoYIEG TNAETLXOLVWVLAY,
eve LTEPYEL M BuVATOHTNTA TEOCAPUOYYS OE UETABOAES ElTE TV NEOTYUNOELY TOU

xpfot elte g xpéwong nou emPBdAletar and toug mapoyels.

8.1 Eup_rtspo’to-p.a'ca

Apywxd oplotnxe éva afpolotixd poviého ouvépnomg YENoWOTHTAS YL TNV
xwdlxonolnon Twv mpotwroewy Tou yenoty. To wovtého autd PBaoclotnxe otny
avedaptnola Twv wéowy mou meptéyovtal oe éva auvduacué vaneecias. Me Bdon autd
70 LoVTéRO 0 MAEXTEPOVLXGS avTtnpbonnog unoloyiler To xabapd 6pehog Tou yeriotn
X0 SLATEAYUATEVETAL UE TOUG TAPOYELS UE 0XOT6 TN UeyLoTonoinoy| Tou. Evahhaxtixd
T0 xPLTHPELo EMAOYYG Uopel va elvan amhdg 1 ueylotonoinom tou xabaool opéhoug 1
ehayLoTonolney Tou x66ToUg AY0Rds.

H dwanmpayudtevon ue toug napoyels ylvetaw we tn ypvon evég evplotixol

akyopibuou o onolog xwois va e€etdlel dhoug Toug duvatols cuvduacuols neoTelvel,
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oTn YeVXT neplntmoy, Yeryopd 6to Yeiotn évav “xakd” cuvduacud. O akydpelbuog
autdg anodexvieTtar Ot xdvel TN BélTiotn emhoyn ummpeciag und peaAoTUXEQ
unobéoels g npog T yeéwon nmou epapubdlovy ov napoyels. Emlomg, mepapatixd
aroteréouata Edetay 6Tl 0 ahyopLlBuog xdvel tn BEATIOTY ETLAOYTY OE TEQLTTHOELS TOL

dev mepthauBavovtal oTig BEmENTIXE TEXUNPLOUEVES.

(d¢ mpog MY unoloyLoTixr] TohumhoxSTNTA Tou akyoplbuou emhoyYg, Amodel-
xvOETAL 6TL aUTH elval mepinou TETPAYLVLXY WS mEog Ta Héoa mou xat Tig Heuatixég
TEPLOYES TOL TEQLEYOVTAL 6TO GLYBLACWS urneestag. Autd delyvel 6T 0 alydolbuog
elval apxetd amhdg, dedouévou emlong 6TL 6TN yYEVXOTHTA TOL TO TEOBANUA TOU
avuuetonilel nepéyel exfetxd nhifog Ty xabapod opéhoug mouv npénel (ot
xewbtepn nepintwon) va eheyyfHody bhot. Anodexvietal, 6umg, 6Tl oty neplnTwon
mou 1 yeéwon elvaw abpototixr xauw to xabapd dpehog aupitovo kg mpog Ta enineda
moloTNTAS, TOTE TO TEOPANUA ExEl Yoauuxr) tolumioxdtnta. H Stapopd autr opeleta
670 6Tl 0 ahY6pLOUOg dev unopel va Yvwpllel ex Twv TonTépwy To Eldog NG Yeéwong
xaL étol avayxaletal va xdvel napandve eAEYyous.

Q¢ enéxtaon 7Tou akyoplbuou emdoyvg OBepeuviinxe 1N neplntwon
NG EMAVABLATOAYMATEVGNS NG TapeyOuevng unneeoiag. H uekétn tov dapdony
nepuntdoeny €dele 6Tl undpyouv amhés cuVOrixes LTS Tig onoleg 0 MAEXTEOVLXGG
avunpdownog anopacilel dueoa yia Ty (Ueptxr ¥ 6xL) enavextéheon Tou akyopibuou
emhoyhg 1 i 0 Stathonomn tou ovduacuol nou Ndn AaufBdvetal. Ov mepuntdoetg
mou e€etdotnxay apopody oty uetafoli g ypéwons 1| o€ enavanpocpopd and Toug
napoyels xatd TN Sdpxela g unneesiag, xalhg xal oe uetafoly Tng cuvdptnong
xenowoTnTag tou yenot.

Erniong, mpocouoidinxe wa Sadixacia exudbnong mou npocapudler Tig
TOPAUETEOUS TG oLVApTNoTNS Yenowdtntag we Baom T Sapopés uetalld Tou
ouvduaouold nou enéhee 0 YpPoTng XAl AUTOU TOU TPEOTELVE O MAEXTEOVIXOS
avtpnécwnos. Ta anoteréouata édedav 6tL 1 Swadixacia avth Bonlde To yefot
67O Vo GUYXALVEL TPOg Tov Wavixd Guvduacud axdua Xal av oL TEOTWUAGELS TOU
uetafdihovtal. Auty 7 dtadixactio exudhnong unopel va enextabel xatdAinia Gote
va avtietonilel Teplntdoelg TapoYEnY UE SLAPOPETLXY ATELXGOVLOY TOY APNENUEVLDY

emnédwy moldTNTag 6t napauéTeoug dxtiou.

Télog, oty napoloa epyacia €yive uia LeAETn Yia TN duvatdHINTa EQAPUOYNS
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NG TPOTELVOUEVNS TPOGEYYLOTG OE TEYVOOYieg TNAEmLXOLVWVLAY. To cuunépaoua and
auth TN KEAETT elval 6T ue ULxpES TPOGAPUOYES 1) TEOGEYYLoY Elval epapudouun ot
dradedouéveg teyvohoyies, 6mwg ATM, Frame Relay, axéun xau oc IPv4 ue xdnoleg

enextdoelg xal Aagpoponoinuéves Ynnpeoteg Internet (Diffserv).

8.2 Meihovtixéc Enextdoelg

‘Onwg avapéphnxe napandve, 1 toluthoxdtnta Tou TEoBMjuatog nov aviiuetonilel o
NAEXTPOVLXOS AVTINPOOWTOG elval Yoauuxr g meog Tov aptiud Tev UEowy xaL Twy
Beuatixdy neploydy, étav 1 ypéworn nou epapuolovy ol napoyels elvar abpolotixy.
Melhovxr] enéxtacn tng mpooéyylons avths elvar n ededpeon g eMdyLoTng
duvathg undbeong yia ) yeéwom, €1l Gote 0 To MEOBINUA VoL EYEL TOAWVLULXT
roAunmhoxdTNTA

O Bewpnuixés WioTnTeg ou dratundvovtal oto Kepdharo 4 avagpépovtal %o
WLotnTEG Tou akyopiuou wg mpog TNy andgpacy tou oe oyéorn ue To BéATIoTO
ouvduaouwd.  H uelétny tou akyopiluouv umopel va emextabel pedlovrixd ue
™y anddeln xar dAov Wotitoy ue un abpoiotixf yeéwon. Ta meipapatied
anoteléopata TNg neocouoiwong Tou aryoptfuou evhapoivouy Ty xatedBuvon aut.

{2¢ npog to mpaxTxd Lépog tng epyaotiag, 1 enéxtacy tng unopel va nepthaufBavel
meLpduata EQAooYNg TN OMNG TPOGEYYLONG UE TEAYMATIXOUE YPVOTES Yia SLdpOpES
teyvohoyleg Tnhemxovwvidy. M tétola mpdTn doxuur éylve yivel ota mialola Tou

¢oyou MONTAGE [1], ue evBappuvtixd alld byl nhien anoteréouata.
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