PanepistŠmio KrŠthc TmŠma EpistŠmhc UpologistŤn

EpanalambanŞmenh DiapragmŘteush mŚsw HlektronikoŰ AntiprosŤpou gia ApodotikŠ EpilogŠ SumbolaŢou ThlepikoinwniakŠc UphresŢac

DhmŠtrioc E. KaloyikŘkhc

MetaptuqiakŠ ErgasŢa

HrŘkleio, FebrouŘrioc 2000

PanepistŠmio KrŠthc TmŠma EpistŠmhc UpologistŤn

EpanalambanŞmenh DiapragmŘteush mŚsw HlektronikoŰ AntiprosŤpou gia ApodotikŠ EpilogŠ SumbolaŢou ThlepikoinwniakŠc UphresŢac

ErgasŢa pou upoblŠjhke apŞ ton DhmŠtrio E. KaloyikŘkh wc merikŠ ekplŠrwsh twn apaitŠsewn gia thn apŞkthsh METAPTUQIAKOU DIPLWMATOS EIDIKEUSHS SuggrafŚac:

DhmŠtrioc E. KaloyikŘkhc TmŠma EpistŠmhc UpologistŤn PanepistŠmio KrŠthc EishghtikŠ EpitropŠ:

GeŤrgioc D. StamoŰlhc, EpŢkouroc KajhghtŠc, EpŞpthc

ApŞstoloc TraganŢthc, AnaplhrwtŠc KajhghtŠc, MŚloc

EuŘggeloc MarkŘtoc, EpŢkouroc KajhghtŠc, MŚloc DektŠ:

PŘnoc KwnstantŞpouloc, KajhghtŠc PrŞedroc EpitropŠc MetaptuqiakŤn SpoudŤn

FebrouŘrioc 2000

.

sthn oikogŚneiŘ mou stouc sunergŘtec mou

.

EpanalambanŞmenh DiapragmŘteush mŚsw HlektronikoŰ AntiprosŤpou gia ApodotikŠ EpilogŠ SumbolaŢou ThlepikoinwniakŠc UphresŢac

DhmŠtrioc E. KaloyikŘkhc

MetaptuqiakŠ ErgasŢa

TmŠma EpistŠmhc UpologistŤn PanepistŠmio KrŠthc

PerŢlhyh

H agorŘ thlepikoinwniŤn kajŢstatai suneqŤc pio antagwnistikŠ lŞgw tŞso teqnologikŤn Şso kai jesmikŤn exelŢxewn. EpŢshc, h eureŢa diŘdosh kai o bajmŞc parametropoŢhshc twn uphresiŤn Śqoun katastŠsei efiktŠ apŞ touc katanalwtŚc thn apŞkthsŠ touc se prositŚc timŚc.’Omwc, h epilogŠ thc bŚltisthc uphresŢac mporeŢ na apodeiqjeŢ exairetikŘ polŰplokh, idiaŢtera Ştan upŘrqoun pollŚc parŘmetroi pou prŚpei na kajoristoŰn. To Śrgo autŞ mporeŢ na to analŘbei Śnac hlektronikŞc antiprŞswpoc o opoŢoc, me bŘsh tic protimŠseic tou qrŠsth, diapragmateŰetai thn epilogŠ (Š/kai epanepilogŠ) thc uphresŢac ek mŚrouc tou.

Sthn ergasŢa autŠ analŰetai Śnac apodotikŞc euristikŞc algŞrijmoc epilogŠc sumbolaŢou thlepikoinwniakŠc uphresŢac epipŚdou efarmogŠc (p.q. paroqŠ eidŠsewn kat’ apaŢthsh) basismŚnoc se protimŠseic tou qrŠsth, pou kwdikopoioŰntai se mia prosŚggish thc sunŘrthshc qrhsimŞthtac tou qrŠsth. H basikŠ Śmfash thc ergasŢac dŢdetai sthn efarmogŠ tou algorŢjmou autoŰ se periptŤseic Şpou h diapragmŘteush metaxŰ qrŠsth kai paroqŚa eŢnai epanalambanŞmenh.

ArqikŘ, diereunŘtai h dunatŞthta epanadiapragmŘteushc Š epanepilogŠc sumbolaŢou uphresŢac. O basikŞc stŞqoc eŢnai na brejoŰn kŘpoiec aplŚc sunjŠkec me bŘsh tic opoŢec na mporeŢ o antiprŞswpoc na apofasŢzei eŢte gia to nŚo apotŚlesma thc epanepilogŠc eŢte Şti prŚpei na epanektelŚsei ton algŞrijmo epilogŠc. H diereŰnhsh autŠc thc prosŚggishc Śdeixe Şti, upŞ realistikŚc upojŚseic, upŘrqoun aplŚc sunjŠkec bŘsei twn opoŢwn mporeŢ na apofeuqjeŢ h epanektŚlesh tou algorŢjmou se diŘforec endiafŚrousec periptŤseic.

Sth sunŚqeia o algŞrijmoc epilogŠc emploutŢzetai me mia diadikasŢa ekmŘjhshc me skopŞ thn dunatŞthta prosarmogŠc tou hlektronikoŰ antiprosŤpou se sunŠjkec pou metabŘllontai, Şpwc “astajeŢc”(wc proc tic protimŠseic touc) qrŠstec Š metaballŞmeno kŞstoc agorŘc. H idŚa thc prosŚggishc autŠc eŢnai na dojeŢ h dunatŞthta sto qrŠsth na ekfrŘsei th diaforetikŠ tou protŢmhsh apŞ autŠ tou antiprosŤpou. Me bŘsh autŠ thn plhroforŢa gŢnontai katŘllhlec prosarmogŚc sto eswterikŞ montŚlo pou diathreŢ o antiprŞswpoc kai stadiakŘ proseggŢzontai kalŰtera oi epijumŢec tou qrŠsth. H apotŢmhsh autŠc thc diadikasŢac ekmŘjhshc, gŢnetai me thn anŘptuxh enŞc peribŘllontoc prosomoŢwshc kai ta peiramatikŘ apotelŚsmata apodeiknŰoun Şti o qrŠsthc proseggŢzetai kalŰtera toulŘqiston wc proc thn epilogŠ sunduasmoŰ uphresŢac Űstera apŞ epanalambanŞmenec qrŠseic.

Sto tŚloc thc ergasŢac meletŤntai oi dunatŞthtec efarmogŠc twn parapŘnw ideŤn se sugkekrimŚnec teqnologŢec diktŰwn pou mporoŰn na qrhsimopoihjoŰn gia thn paroqŠ thc uphresŢac upŞ epilogŠ. EidikŞtera exetŘzontai oi periptŤseic twn IPv4, IPv6, Diffserv, ATM kai Frame Relay kai katadeiknŰetai h katallhlŞthta thc prosŚggishc epilogŠc mŚsw hlektronikŤn antiprosŤpwn gia kajemiŘ apŞ autŚc.

EpŞpthc: GeŤrgioc D. StamoŰlhc EpŢkouroc KajhghtŠc EpistŠmhc UpologistŤn PanepistŠmio KrŠthc

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. Newson-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 aiming at adaptation of the agent to varying conditions, such as unstable (with respect 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 approximation 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

EuqaristŢec

FjŘnontac sto tŚloc autŠc thc ergasŢac, den mporŤ na mhn ekfrŘsw thn eugnwmosŰnh mou se Şsouc stŠrixan autŠ thn prospŘjeia. Prin apŞ Şlouc euqaristŤ ton epŞpth autŠc thc ergasŢac k. GiŤrgo StamoŰlh tou opoŢou h sumbolŠ kai h kajodŠghsh Štan kajoristikŚc gia thn epituqŠ oloklŠrwsŠ thc. EpŢshc euqaristŤ ta mŚlh thc eishghtikŠc epitropŠ kk. ApŞstolo TraganŢth kai EuŘggelo MarkŘto oi opoŢoi me tic parathrŠseic touc sunŚbalan ousiastikŘ sthn poiotikŠ beltŢwsh thc ergasŢac. EuqaristŤ idiaŢtera thn polŰtimh fŢlh Anna KurŢkolgou, kajŤc mŚsw thc stenŠc kai dhmiourgikŠc sunergasŢac mazŢ thc proŚkuyan oi perissŞterec apŞ tic idŚec pou proteŢnontai sthn paroŰsa ergasŢa. EuqaristŤ, epŢshc to InstitoŰto PlhroforikŠc tou IdrŰmatoc TeqnologŢac kai’Ereunac gia thn ulikoteqnikŠ upodomŠ pou mou pareŢqe kai idiaŢtera ta mŚlh thc omŘdac ThlepikoinwniŤn kai DiktŰwn. EuqaristŤ to PanepistŠmio KrŠthc kai to TmŠma EpistŠmhc UpologistŤn qwrŢc to opoŢo de ja mporoŰse na gŢnei autŠ h ergasŢa. TŚloc, euqaristŤ thn oikogŚneiŘ mou pou me anŚqthke kai me stŠrixe kaj’ Şlh th diŘrkeia twn spoudŤn mou. DhmŠtrhc KaloyikŘkhc vi

PerieqŞmena

PerŢlhyh i

Abstract iii

EuqaristŢec v

1 EisagwgŠ 1 1.1 SuneisforŘ thc ErgasŢac . . . . . . . . . . . . . . . . . . . . . . . . 1 1.2 SqetikŠ’Ereuna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.3 OrgŘnwsh thc ErgasŢac . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 UpŞbajro 7 2.1 SunŘrthsh IkanopoŢhshc kai MegistopoŢhsh EuhmerŢac . . . . . . . 7 2.2 KwdikopoŢhsh ProtimŠsewn QrhstŤn . . . . . . . . . . . . . . . . . 8 2.3 TeqnologŢa HlektronikŤn AntiprosŤpwn . . . . . . . . . . . . . . . 10

3 OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc 13 3.1 PerigrafŠ EndeiktikoŰ SenarŢou . . . . . . . . . . . . . . . . . . . . 14 3.2 H ProsferŞmenh UphresŢa . . . . . . . . . . . . . . . . . . . . . . . 15 3.3 O QrŠsthc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 3.3.1 IdanikŠ SunŘrthsh QrhsimŞthtac . . . . . . . . . . . . . . . . 19 3.3.2 ProseggistikŞ MontŚlo . . . . . . . . . . . . . . . . . . . . . 21 3.3.3 ArqeŢo ProswpikŤn ProtimŠsewn . . . . . . . . . . . . . . . 26 3.3.4 To PrŞblhma BeltistopoŢhshc tou QrŠsth . . . . . . . . . . 27 3.4 O HlektronikŞc AntiprŞswpoc . . . . . . . . . . . . . . . . . . . . . 30

4 DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac 31 4.1 DiadikasŢa EpilogŠc . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 4.2 EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac . . . . . . . . . . . . . 32 4.2.1 ProteinŞmenh DiadikasŢa EpilogŠc . . . . . . . . . . . . . . . 33 4.3 LeptomerŠc PerigrafŠ tou AlgorŢjmou gia thn EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac . . . . . . . . . . . . . . . . . . . . . . . . . 34 4.4 JewrhtikŠ AxiolŞghsh . . . . . . . . . . . . . . . . . . . . . . . . . . 37 4.4.1 IdiŞthtec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 4.4.2 To PrŞblhma . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 4.4.3 O AlgŞrijmoc kai h PoluplokŞthtŘ tou . . . . . . . . . . . . 39 4.5 PeiramatikŠ AxiolŞghsh . . . . . . . . . . . . . . . . . . . . . . . . . 42

5 EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac 47 5.1 OrismŞc tou ProblŠmatoc . . . . . . . . . . . . . . . . . . . . . . . . 47 5.2 EpanadiapragmŘteush me AjroistikŠ QrŚwsh . . . . . . . . . . . . . 50 5.2.1 StajerŠ SunŘrthsh IkanopoŢhshc . . . . . . . . . . . . . . . 50 5.2.2 MetaballŞmenh SunŘrthsh IkanopoŢhshc . . . . . . . . . . . 55 5.3 EpanadiapragmŘteush me AujaŢreth QrŚwsh . . . . . . . . . . . . . . 55

6 DiadikasŢa EkmŘjhshc 59 6.1 EisagwgŠ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 6.2 H DiadikasŢa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 6.2.1 LŢsta ProteinŞmenwn SunduasmŤn . . . . . . . . . . . . . . . 62 6.2.2 ProsarmogŠ ParamŚtrwn . . . . . . . . . . . . . . . . . . . . 63 6.3 PeiramatikŠ AxiolŞghsh . . . . . . . . . . . . . . . . . . . . . . . . . 68 6.3.1 PerigrafŠ PeribŘllontoc ProsomoŢwshc . . . . . . . . . . . 69 6.3.2 PeiramatikŘ ApotelŚsmata . . . . . . . . . . . . . . . . . . . 73 6.3.2.1 MŚgisto PlhrwtŚo PosŞ . . . . . . . . . . . . . . . 76 6.3.2.2 SfŘlma ArqeŢou ProswpikŤn ProtimŠsewn . . . . . 81 6.3.2.3 AstŘjeia QrŚwshc . . . . . . . . . . . . . . . . . . . 84 6.3.2.4 DiakŰmansh ProtimŠsewn QrŠsth . . . . . . . . . . 85 6.3.2.5 AnagkaiŞthta EfarmogŠc thc DiadikasŢac EkmŘjhshc 88

7 EfarmogŠ se TeqnologŢec ThlepikoinwniŤn 91 7.1 AsŰgqronoc TrŞpoc MetŘdoshc: ATM . . . . . . . . . . . . . . . . . 91 7.2 Frame Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 7.3 Internet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 7.3.1 DiaforopoihmŚnec UphresŢec Internet: Diffserv . . . . . . . . 97

8 EpŢlogoc 99 8.1 SumperŘsmata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 8.2 MellontikŚc EpektŘseic . . . . . . . . . . . . . . . . . . . . . . . . . 101

BibliografŢa 103 x

KatŘlogoc SqhmŘtwn

3.1 KampŰlec QrhsimŞthtac . . . . . . . . . . . . . . . . . . . . . . . . . 23

5.1 ParŘdeigma metabŘsewn gia Śna mŚso . . . . . . . . . . . . . . . . . 53 5.2 SenŘrio EpilogŠc SunduasmoŰ . . . . . . . . . . . . . . . . . . . . . 56

6.1 ArqitektonikŠ prosomoŢwshc . . . . . . . . . . . . . . . . . . . . . . 70 6.2 ParŘdeigma MetrŠsewn . . . . . . . . . . . . . . . . . . . . . . . . . 78 6.3 DiaforopoŢhsh MŚgistou PlhrwtŚou PosoŰ W . . . . . . . . . . . . 80 6.4 SfŘlma Arqeiou ProswpikŤn ProtimŠsewn . . . . . . . . . . . . . . 82 6.5 DiakŰmansh QrŚwshc . . . . . . . . . . . . . . . . . . . . . . . . . . 84 6.6 DiakŰmansh ProtimŠsewn QrŠsth . . . . . . . . . . . . . . . . . . . 86 6.7 ExomŘlunsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 6.8 ApousŢa EkmŘjhshc . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 6.9 AplŠ EkmŘjhsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

7.1 DomŠ PakŚtou Frame Relay . . . . . . . . . . . . . . . . . . . . . . . 95

.

KatŘlogoc PinŘkwn

3.1 HlektronikŠ UphresŢa . . . . . . . . . . . . . . . . . . . . . . . . . . 18 3.2 SqetikŠ QrhsimŞthta r^c_m . . . . . . . . . . . . . . . . . . . . . . . . . 22 3.3 ArqeŢo ProswpikŤn ProtimŠsewn . . . . . . . . . . . . . . . . . . . 28

4.1 PeiramatikŠ AxiolŞghsh AlgorŢjmou EpilogŠc. . . . . . . . . . . . . 44

5.1 EpanadiapragmŘteush me AjroistikŠ QrŚwsh kai StajerŠ SunŘrthsh IkanopoŢhshc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

6.1 AnexŘrthtec MetablhtŚc . . . . . . . . . . . . . . . . . . . . . . . . . 73 6.2 PeiramatikŞ ArqeŢo ProswpikŤn ProtimŠsewn . . . . . . . . . . . . 76

.

KefŘlaio 1

EisagwgŠ

H agorŘ thlepikoinwniŤn kajŢstatai suneqŤc pio antagwnistikŠ lŞgw tŞso teqnologikŤn Şso kai jesmikŤn exelŢxewn. EpŢshc, h eureŢa diŘdosh kai o bajmŞc parametropoŢhshc twn uphresiŤn Śqoun katastŠsei efiktŠ apŞ touc katanalwtŚc thn apŞkthsŠ touc se prositŚc timŚc. Oi nŚec efarmogŚc pou emfanŢzontai apaitoŰn apŞ thn ufistŘmenh thlepikoinwniakŠ upodomŠ na mporeŢ na prosfŚrei egguhmŚnh poiŞthta uphresŢac kai parametropoŢhsh twn uphresiŤn. Oi paroqeŢc pou ja mporŚsoun prŤtoi na prosfŚroun autŚc tic dunatŞthtec ja Śqoun shmantikŞ antagwnistikŞ pleonŚkthma. LŞgw tou megŘlou antagwnismoŰ kai twn dunatotŠtwn twn nŚwn teqnologiŤn oi dunatŚc epilogŚc enŞc qrŠsth eŢnai pollŚc kai mporoŰn na ikanopoiŠsoun polŰ kalŘ tic anŘgkec tou. ’Omwc, h epilogŠ thc bŚltisthc uphresŢac mporeŢ na apodeiqjeŢ exairetikŘ polŰplokh, idiaŢtera Ştan upŘrqoun pollŚc parŘmetroi pou prŚpei na kajoristoŰn. To Śrgo autŞ mporeŢ na to analŘbei Śnac hlektronikŞc antiprŞswpoc o opoŢoc, me bŘsh tic protimŠseic tou qrŠsth, diapragmateŰetai thn epilogŠ (Š/kai epanepilogŠ) thc uphresŢac ek mŚrouc tou.

1.1 SuneisforŘ thc ErgasŢac

Sthn ergasŢa autŠ, orŢsthke Śna ajroistikŞ montŚlo pou kwdikopoieŢ tic protimŠseic tou qrŠsth sqetikŘ me tic uphresŢec pou epijumeŢ na apoktŠsei. O orismŞc tou basŢsthke sthn upŞjesh Şti ta epimŚrouc agajŘ pou apoktŘei o qrŠsthc eŢnai anexŘrthta. To montŚlo autŞ qrhsimopoieŢtai gia ton kajorismŞ tou

2 KefŘlaio 1. EisagwgŠ

krithrŢou epilogŠc sunduasmoŰ uphresŢac. To kritŠrio epilogŠc mporeŢ na eŢnai h megistopoŢhsh thc qrhsimŞthtac, elaqistopoŢhsh tou kŞstouc agorŘc, Š h megistopoŢhsh tou kajaroŰ ofŚlouc.

Gia thn perŢptwsh tou sunolikoŰ ofŚlouc, anaptŰqjhke Śnac euristikŞc algŞrijmoc diapragmŘteushc, o opoŢoc mporeŢ na qrhsimopoieŢtai apŞ to hlektronikŞ antiprŞswpo tou qrŠsth gia thn epilogŠ sunduasmoŰ uphresŢac kai paroqŚa. O algŞrijmoc dŢnei Śmfash stouc sunduasmoŰc uphresŢac me megalŰterh qrhsimŞthta kai eŢnai polŰ apodotikŞc wc proc thn prosŚggish thc idanikŠc epilogŠc uphresŢac gia to qrŠsth. To teleutaŢo sumpŚrasma prokŰptei tŞso apŞ jewrhtikŠ Şso kai apŞ peiramatikŠ melŚth thc apŞdosŠc tou.

To parapŘnw montŚlo kai o algŞrijmoc anaptŰqjhkan sta plaŢsia tou Eurwpa˘koŰ Śrgou ACTS MONTAGE (AC325) [1], enŤ upŠrxe stenŠ sunergasŢa me thn k. Anna KurŢkoglou, h opoŢa Śqei epŢshc ekponŠsei diatribŠ metaptuqiakoŰ diplŤmatoc eidŢkeushc me sqetikŞ jŚma [2]. To Śrgo MONTAGE Śqei wc stŞqo thn ekmetŘlleush teqnologiŤn hlektronikŤn antiprosŤpwn gia thn apodotikŠ paroqŠ uphresiŤn se qrŠstec stajeroŰc Š metakinoŰmenouc, se sunjŠkec antagwnismoŰ metaxŰ thlepikoinwniakŤn forŚwn.

O parapŘnw algŞrijmoc analŰjhke, epŢshc, wc proc thn upologistikŠ tou poluplokŞthta, h opoŢa apodeiknŰetai Şti eŢnai poluwnumikŠ parŘ to ekjetikŞ mŚgejoc tou arijmoŰ Şlwn twn dunatŤn sunduasmŤn uphresŢac.

Wc epŚktash thc parapŘnw prosŚggishc, diereunŠjhkan periptŤseic epanadiapragmŘteushc thc uphresŢac. O basikŞc stŞqoc eŢnai na brejoŰn kŘpoiec aplŚc sunjŠkec me bŘsh tic opoŢec na mporeŢ o antiprŞswpoc na apofasŢzei eŢte gia to nŚo apotŚlesma thc epanepilogŠc eŢte Şti prŚpei na epanektelŚsei ton algŞrijmo epilogŠc. H diereŰnhsh autŠc thc prosŚggishc Śdeixe Şti, upŞ realistikŚc upojŚseic, upŘrqoun aplŚc sunjŠkec bŘsei twn opoŢwn mporeŢ na apofeuqjeŢ h epanektŚlesh tou algorŢjmou se diŘforec endiafŚrousec periptŤseic.

KajŤc to montŚlo qrhsimŞthtac pou orŢsthke gia to qrŠsth eŢnai proseggistikŞ kai basŢzetai se empeirŢa apŞ Řllouc qrŠstec, prokŰptei h anŘgkh gia thn eisagwgŠ kŘpoiac diadikasŢac ekmŘjhshc. H diadikasŢa autŠ Śqei skopŞ thn prosarmogŠ tou hlektronikoŰ antiprosŤpou se sunjŠkec pou metabŘllontai, Şpwc “astajeŢc”(wc proc tic protimŠseic touc) qrŠstec Š metaballŞmeno kŞstoc

1.2. SqetikŠ’Ereuna 3

agorŘc. H idŚa thc prosŚggishc autŠc eŢnai na dojeŢ h dunatŞthta sto qrŠsth na ekfrŘsei th diaforetikŠ tou protŢmhsh apŞ autŠ tou antiprosŤpou. Me bŘsh autŠ thn plhroforŢa gŢnontai katŘllhlec prosarmogŚc sto eswterikŞ montŚlo pou diathreŢ o antiprŞswpoc kai stadiakŘ proseggŢzontai kalŰtera oi epijumŢec tou qrŠsth. H kŰria diadikasŢa ekmŘjhshc anaptŰqjhke mŚsa sta plaŢsia tou Śrgou MONTAGE kai kurŢwc apŞ thn Anna KurŢkoglou.

Sthn paroŰsa ergasŢa anaptŰqjhke Śna peribŘllon prosomoŢwshc. Se autŞ to, apotimŠjhke h diadikasŢa ekmŘjhshc kai peiramatikŘ apotelŚsmata apodeiknŰoun Şti o qrŠsthc proseggŢzetai kalŰtera toulŘqiston wc proc thn epilogŠ sunduasmoŰ uphresŢac Űstera apŞ epanalambanŞmenec qrŠseic. EpŢshc, Śginan orismŚnec beltiŤseic sth diadikasŢa ekmŘjhshc Űstera apŞ parathrŠseic twn peiramatikŤn apotelesmŘtwn.

1.2 SqetikŠ’Ereuna

Oi idŚec thc parapŘnw prosŚggishc, kurŢwc wc proc ton algŞjrimo, epilogŠc kai th diadikasŢa ekmŘjhshc, diereunŠjhkan wc proc thn efarmogŠ touc sthn perŢptwsh epilogŠc sunduasmŚnhc uphresŢac Frame Relay [2]. EpiplŚon, sthn ergasŢa autŠ proteŢnetai Śnac apodotikŞc trŞpoc qrŚwsh twn uphresiŤn Frame Relay me qrŠsh isodŰnamou eŰrouc zŤnhc gia thn perŢptwsh egguhmŚnhc uphresŢac kai ogkoqrŚwsh gia thn perŢptwsh uphresŢac bŚltisthc efiktŠc poiŞthtac (best effort).

AjroistikŞ montŚlo qrhsimopoŢhshc tou qrŠsth, parŞmoio me autŞ pou orŢsthke sthn paroŰsa ergasŢa, Śqei qrhsimopoihjeŢ kai se Řllec ergasŢec, Şpwc to WebTP [3] pou anaptŰqjhke sto PanepistŠmio tou Berkeley kai h upoboŠjhsh taxidiwtŤn [4]. Stic dŰo autŚc periptŤseic to montŚlo qrhsimŞthtac eŢnai exeidikeumŚno gia thc anŘgkec thc sugkekrimŚnhc efarmogŠc. WstŞso, gia ta montŚla autŘ den anaptŰqjhke kŘpoioc algŞrijmoc gia apodotikŠ diapragmŘteush.

EidikŞtera, to WebTP eŢnai Śna Web prwtŞkollo metaforŘc, kajodhgoŰmeno apŞ to qrŠsth, to opoŢo beltistopoieŢ tic metadŞseic Web me skopŞ th megistopoŢhsh thc qrhsimŞthtac tou qrŠsth. ArqikŘ, o qrŠsthc lambŘnei mŢa perigrafŠ thc selŢdac Web apŞ ton apostolŚa, h opoŢa perilambŘnei plhroforŢec Şpwc o tŰpoc kai to mŚgejoc thc selŢdac, h “axŢa” thc kai oi apodektŚc kajusterŠseic gia Şla ta

DhmŠtrioc E. KaloyikŘkhc

4 KefŘlaio 1. EisagwgŠ

antikeŢmena pou periŚqontai. O paralŠpthc autŠc thc plhroforŢac, metabŘllei autŘ ta stoiqeŢa me bŘsh tic protimŠseic tou qrŠsth. EpŢshc, sthn pleurŘ tou qrŠsth gŢnetai ektŢmhsh thc katŘstashc tou diktŰou, me skopŞ thn prŞbleyh twn qrŞnwn afŢxewn twn antikeimŚnwn thc selŢdac. Gia kŘje antikeŢmeno, h qrhsimŞthta tou qrŠsth eŢnai mhdŚn an o qrŞnoc Řfixhc uperbeŢ th mŚgisth apodektŠ kajustŚrhsh. Wc sunŘrthsh qrhsimŞthtac upologŢzetai to Řjroisma twn epimŚrouc qrhsimotŠtwn, stajmismŚno wc proc tic upologismŚnec “axŢec” touc. H qrhsimopoŢhsh tou qrŠsth megistopoieŢtai epilŚgontac thn katŘllhlh seirŘ afŢxewn twn antikeimŚnwn thc selŢdac. AxŢzei na shmeiwjeŢ Şti sto WebTP de lambŘnetai upŞyh to pijanŞ kŞstoc agorŘc thc uphresŢac.

Sthn perŢptwsh thc autŞmathc taxidiwtikŠc boŠjeiac, upŘrqei Śnac hlektronikŞc antiprŞswpoc o opoŢoc proteŢnei Śna sŰnolo upoyŠfiwn “lŰsewn” apŞ tic opoŢec epilŚgei o qrŠsthc. Oi protimŠseic tou qrŠsth ekfrŘzontai wc bŘrh diaforetikŤn stoiqeŢwn pou mporoŰn na eŢnai to kŞstoc thc uphresŢac, o tŞpoc kai qrŞnoc anaqŤrhshc kai Řfixhc, h hmeromhnŢa klp. ApŞ tic proteinŞmenec “lŰseic”, o qrŠsthc eŢte epilŚgei mia apŞ autŚc, eŢte metabŘllei kŘpoio periorismŞ, Š allŘzei to bŘroc enŞc periorismoŰ. Me autŞ ton trŞpo o qrŠsthc metŘ apŞ epanalambanŞmenec qrŠseic proseggŢzei kalŰtera tic protimŠseic tou.

’Oso aforŘ sthn epanadiapragmŘteush to megalŰtero mŚroc thc sqetikŠc Śreunac anafŚretai se efarmogŚc metŘdoshc akoloujiŤn eikŞnwn (video) me skopŞ thn kalŰterh dunatŠ poiŞthta ston telikŞ qrŠsth [5][6]. EpŢshc, mia prosŚggish gia epanadiapragmŘteush sumbolaŢou susswreumŚnhc kŢnhshc se makroqrŞniec sundŚseic perigrŘfetai sto [7]. EkeŢ proteŢnetai Śnac euristikŞc algŞrijmoc epanalambanŞmenhc diapragmŘteushc gia to mŚgisto rujmŞ metŘdoshc (peak rate) me bŘsh parathrŠseic kŢnhshc. AxŢzei na shmeiwjeŢ Şti se autŠ thn prosŚggish de qrhsimopoieŢtai kŘpoio montŚlo qrhsimŞthtac tou qrŠsth. TŚloc, sto [8], protŘjhke Śnac eufuŠc hlektronikŞc antiprŞswpoc o opoŢoc diapragmateŰetai epanalambanŞmena gia to eŰroc zŤnhc pou lambŘnei o qrŠsthc apŞ mia sŰndesh ABR gia paroqŠ uphresŢac video [9]. H diapragmŘteush gŢnetai me bŘsh Śna aplŞ montŚlo qrhsimŞthtac gia to qrŠsth to opoŢo exartŘtai apŞ thn poiŞthta thc uphresŢac, dhladŠ to lambanŞmeno eŰroc zŤnhc.

1.3. OrgŘnwsh thc ErgasŢac 5

1.3 OrgŘnwsh thc ErgasŢac

’Oson aforŘ sth domŠ thc upŞloiphc ergasŢac, sto KefŘlaio 2 perigrŘfetai sunoptikŘ to upŞbajro gnŤsewn pou qreiŘzetai gia thn perigrafŠ twn ideŤn pou proteŢnontai. sto KefŘlaio 3 orŢzetai to plaŢsio thc proteinŞmenhc prosŚggishc. OrŢzetai o montŚlo tou qrŠsth kai kajorŢzontai oi basikŚc upojŚseic. KatŞpin, sto KefŘlaio 4 perigrŘfetai leptomerŤc Śnac algŞrijmoc diapragmŘteushc pou proteŢnetai apŞ thn paroŰsa ergasŢa, mazŢ me th jewrhtikŠ kai peiramatikŠ tekmhrŢwsŠ tou. O algŞrijmoc autŞc epekteŢnetai, sto KefŘlaio 5, proc thn kateŰjunsh thc epanadiapragmŘteushc kai diereunŤntai oi diŘforec periptŤseic. Sto KefŘlaio 6 perigrŘfetai mia diadikasŢa ekmŘjhshc pou Śqei wc skopŞ th beltistopoŢhsh thc sumperiforŘc tou antiprosŤpou wc proc tic pragmatikŚc protimŠseic tou qrŠsth. H diadikasŢa autŠ axiologeŢtai peiramatikŘ me thn anŘptuxh enŞc katŘllhlou peribŘllontoc prosomoŢwshc. Sto KefŘlaio 7 gŢnetai mia melŚth gia tic dunatŞthtec efarmogŠc thc proteinŞmenhc prosŚggishc se diŘforec teqnologŢec thlepikoinwniŤn. TŚloc, sto KefŘlaio 8 anafŚrontai ta kuriŞtera sumperŘsmata pou proŚkuyan apŞ autŠ thn ergasŢa, kajŤc kai orismŚnec kateujŰnseic gia mellontikŚc epektŘseic.

DhmŠtrioc E. KaloyikŘkhc

6 KefŘlaio 1. EisagwgŠ

KefŘlaio 2

UpŞbajro

2.1 SunŘrthsh IkanopoŢhshc kai MegistopoŢhsh EuhmerŢac

Mia apŞ tic basikŞterec Śnnoiec sth mikrooikonomikŠ jewrŢa eŢnai h sunŘrthsh qrhsimŞthtac enŞc qrŠsth [10]. ’Estw Şti Śnac qrŠsthc prŞkeitai na epilŚxei Śna “diŘnusma” z = (z_1, . . . , z_n) apŞ n katanalwtikŘ agajŘ. SugkekrimŚna, to z_i ekfrŘzei thn posŞthta tou agajoŰ i. Gia parŘdeigma, Śnac pelŘthc pou phgaŢnei se Śna katŘsthma kai jŚlei na agorŘsei ywmŢ, gŘla, augŘ klp. Gia to sŰnolo autŤn twn prŚpei na epilŚxei ton kalŰtero sunduasmŞ poiŞthtac, posŞthtac kai kŞstouc. EpŢshc, mporeŢ na na epilŚxei na agorŘsei ta agajŘ autŘ apŞ to katŘsthma tou opoŢou h prosforŘ ja eŢnai sumferŞterh. AutŚc tic epilogŚc o pelŘthc ja tic kŘnei me bŘsh orismŚna kritŠria pou aforoŰn tŞso stic anŘgkec kai tic protimŠseic tou, Şso kai stouc oikonomikoŰc tou periorismoŰc.

Oi anŘgkec kai oi protimŠseic enŞc katanalwtŠ, mporoŰn na kwdikopoihjoŰn mŚsw thc sunŘrthshc qrhsimŞthtac u (). O Şroc qrhsimŞthta sthn perŢptwsh autŠ mporeŢ na shmaŢnei to qrhmatikŞ kŚrdoc tou qrŠsth Š thn proswpikŠ tou ikanopoŢhsh. GenikŞtera, Śqei thn Śnnoia thc beltŢwshc tou biotikoŰ epipŚdou (kai Řra thc euhmerŢac) tou qrŠsth. KatŘ sunŚpeia h sunŘrthsh qrhsimŞthtac den mporeŢ na antistoiqhjeŢ akribŤc se kŘpoia posotikopoihmŚnh Śnnoia. AutŞ sumbaŢnei diŞti h epilogŠ enŞc agajoŰ gŢnetai metŘ apŞ sŰgkrish me Şla ta diajŚsima. KatŘ sunŚpeia, autŞ pou Śqei shmasŢa eŢnai h diŘtaxh twn dianusmŘtwn z posotŠtwn agajŤn wc

8 KefŘlaio 2. UpŞbajro

proc thn qrhsimŞthtac tou qrŠsth. H basikŠ idiŞthta thc sunŘrthshc u () eŢnai Şti u (z) > u (z^′) an kai mŞno an o sunduasmŞc agajŤn (Š uphresiŤn) z protimŘtai apŞ ton z^′.

EŢnai diaisjhtikŘ fanerŞ Şti h qrhsimŞthtac tou katanalwtŠ gŢnetai mŚgisth Ştan to kŞstoc agorŘc gŢnei Ţso me to mŚgisto qrhmatikŞ posŞ pou epitrŚpei o pro˛pologismŞc tou. WstŞso, se pollŚc periptŤseic eŢnai pio logikŞ na upojŚsoume Şti h exoikonŞmhsh qrhmŘtwn eŢnai shmantikŠ apaŢthsh gia ton katanalwtŠ. Se autŚc tic periptŤseic skopŞc tou katanalwtŠ eŢnai h megistopoŢhsh tou kajaroŰ ofŚlouc (Net Benefit):

NB (z) = u (z) − c (z) (2.1) Şpou c (z) eŢnai to kŞstoc agorŘc tou z.

OusiastikŘ h sunŘrthsh kajaroŰ ofŚlouc eŢnai mŢa sunŘtrhsh qrhsimŞthtac merikŤc grammikŠ (quasilinear) pou orŢzetai wc exŠc:

U (x, z) = x + u (z) , (2.2)

Şpou x eŢnai to qrhmatikŞ upŞloipo tou qrŠsth metŘ thn agorŘ twn z. H sunŘrthsh autŠ eŢnai grammikŠ wc proc ta qrŠmata pou exoikonomeŢ o qrŠsthc. AutŞ, Şmwc, den eŢnai aparaŢthto gia thn u (z). Me bŘsh autŞ ton orismŞ, to prŞblhma tou qrŠsth eŢnai h megistopoŢhsh thc qrhsimŞthtac U (x, z), dedomŚnou Şti x+c (z) = w, Şpou w eŢnai to mŚgisto diajŚsimo posŞ pou mporeŢ na plhrŤsei o qrŠsthc. AntikajistŤntac to x sthn exŢswsh (2.2), to prŞblhma beltistopoŢhshc tou qrŠsth gŢnetai

max u (z) + w − c (z) . (2.3)

H megistopoŢhsh autŠc thc posŞthtac den exartŘtai apŞ th stajerŘ w. AutŞ shmaŢnei Şti to prŞblhma tou qrŠsth anŘgetai sth megistopoŢhsh thc posŞthtac u (z) − c (z) pou eŢnai to kajarŞ Şfeloc pou anafŚrjhke parapŘnw.

2.2 KwdikopoŢhsh ProtimŠsewn QrhstŤn

Mia sunŘrthsh qrhsimŞthtac mporeŢ na Śqei diaforetikŠ morfŠ anŘloga me ta qarakthristikŘ tou katanalwtŠ kai twn diajŚsimwn agajŤn. Me Řlla lŞgia kŘje katanalwtŠc Śqei mŢa monadikŠ sunŘrthsh qrhsimŞthtac, h opoŢa mporeŢ na

2.2. KwdikopoŢhsh ProtimŠsewn QrhstŤn 9

metabŘlletai kajŤc pernŘei o qrŞnoc. LŞgw autŤn twn idiaiterotŠtwn, Śna apŞ ta duskolŞtera problŠmata sth montelopoŢhsh qrhstŤn eŢnai h majhmatikŠ Š algorijmikŠ Śkfrash thc sunŘrthshc qrhsimŞthtac. IdanikŘ, ja Śprepe gia kŘje qrŠsth na dhimiourgeŢtai Śna antŢstoiqo montŚlo, kŘti to opoŢo eŢnai praktikŘ anŚfikto. Sthn prŘxh Śqoun anaptuqjeŢ teqnikŚc se diŘforouc tomeŢc, Şpwc teqnhtŠ nohmosŰnh, ekpaŢdeush, yuqologŢa, epikoinwnŢa anjrŤpou mhqanŠc k.a. KŘje teqnikŠ qrhsimopoieŢ diaforetikoŰc trŞpouc anaparŘstashc twn qarakthristikŤn enŞc qrŠsth kai katŘ sunŚpeia diaforetikŚc mejŞdouc apokwdikopoŢhshc thc apaitoŰmenhc plhroforŢac. Oi proseggŢseic autŚc mporoŰn na diaqwristoŰn stic parakŘtw kathgorŢec:

• TeqnikŚc JewrŢac ApofŘsewn; stic perissŞterec apŞ autŚc tic teqnikŚc oi protimŠseic tou qrŠsth ekfrŘzontai me idiŞthtec kai bŘrh [11]. Oi idiŞthtec kwdikopoioŰn qarakthristikŘ tou qrŠsth me bŘsh ta opoŢa lambŘnetai mia apŞfash. Se kŘje idiŞthta antistoiqeŢtai Śna bŘroc pou dhlŤnei pŞso shmantikŠ eŢnai h idiŞthta autŠ sthn Şlh diadikasŢa. AutŠ h teqnikŠ Śqei efarmosteŢ se sustŠmata pou mporoŰn na prosarmŞzontai sth sumperiforŘ tou qrŠsth me bŘsh proswpikŚc protimŠseic [12]. ParŞmoia teqnikŠ Śqei efarmosteŢ gia automatopoŢhsh taxidiwtikŤn epilogŤn[4].

• MontŚla NeurwnikŤn DiktŰwn; ta neurwnikŘ dŢktua [13] apoteloŰntai apŞ sundedemŚnouc kŞmbouc, Şmoiouc me touc neurŤnec tou neurikoŰ sustŠmatoc tou anjrŤpou.’Ena tŚtoio dŢktuo mimeŢtai ton Řnjrwpo, majaŢnontac apŞ empeirŢa. ’Eqoun efarmosteŢ se pollŘ problŠmata me shmantikŠ poluplokŞthta, Şpwc anagnŤrish protŰpwn, problŚyeic, montelopoŢhsh susthmŘtwn, prosomoŢwsh anjrŤpinou sŤmatoc kai problŠmata elŚgqou.

• MŚjodoi Bayes; h basikŠ upŞjesh autŤn twn teqnikŤn eŢnai Şti oi posŞthtec pou eŢnai krŢsimec gia th lŠyh apŞfashc ephreŘzontai apŞ katanomŚc tuqaŢwn metablhtŤn kai katŘ sunŚpeia oi apofŘseic lambŘnontai Űstera apŞ axiolŞghsh tŞswn twn sqetikŤn pijanojewrhtikŤn megejŤn Şso kai twn parathroŰmenwn dedomŚnwn. TŚtoiec mŚjodoi Śqoun efarmosteŢ kurŢwc gia montelopoŢhsh kai prŞbleyh sumperiforŘc, Şpwc gia parŘdeigma gia prŞbleyh

DhmŠtrioc E. KaloyikŘkhc

10 KefŘlaio 2. UpŞbajro

thc antŢdrashc majhtŤn sth lŰsh problhmŘtwn [14].

• LogikŚc MŚjodoi; se autŚc tic teqnikŚc gŢnetai anaparŘstash plhroforŢac mŚsw logikŤn glwssŤn kai efarmŞzetai ekmŘjhsh qrhsimopoiŤntac kanŞnec prŞbleyhc. H asafŠc logikŠ (fuzzy logic) eŢnai mia eurŚwc diadedomŚnh logikŠ mŚjodoc katŘ thn opoŢa oi kanŞnec prŞbleyhc basŢzontai perissŞtero se diabajmŢseic alŠjeiac parŘ sthn apŞluth logikŠ Boole [15][16]. Pio sugkekrimŚna, oi timŚc 0 kai 1 dŢnontai wc akraŢec periptŤseic alŠjeiac, enŤ upŘrqoun kai endiŘmesec diabajmŢseic.

• StereotupikŚc TeqnikŚc (Stereotype-Based); oi teqnikŚc autŚc dhmiourgoŰn montŚla qrhstŤn me bŘsh kŘpoia stereŞtupa (stereotypes), dhladŠ upojŚseic sqetikŘ me ta qarakthristikŘ twn qrhstŤn (p.q. tourŢstec, epaggelmatŢec klp). TŚtoiec teqnikŚc efarmŞzontai Ştan eŢnai efiktŞc o kajorismŞc twn stereotŰpwn [17][18].

• ExeidikeumŚnec TeqnikŚc; tŚtoiec teqnikŚc Śqoun anaptuqjeŢ gia duslektikoŰc qrŠstec [19] Š gia montelopoŢhsh thc sumperiforŘc enŞc qrŠsth pou perihgeŢtai ston pagkŞsmio diktuakŞ istŞ [20].

2.3 TeqnologŢa HlektronikŤn AntiprosŤpwn

’Enac hlektronikŞc antiprŞswpoc (software agent) eŢnai logismikŞ pou energeŢ autŞnoma, allhlepidrŤntac me Řllouc hlektronikoŰc antiprosŤpouc. ’Enac eufuŠc hlektronikŞc antiprŞswpoc (intelligent agent) diaqeirŢzetai shmantikŚc plhroforŢec, Śqei dunatŞthtec ekmŘjhshc kai mporeŢ na dra Śxupna Ştan epikoinwneŢ me Řllec ontŞthtec (antiprosŤpouc Š qrŠstec). ’Enac metakinoŰmenoc hlektronikŞc antiprŞswpoc (mobile agent) mporeŢ na metabaŢnei apŞ upologistŠ se upologistŠ mŚsw thc ufistŘmenhc thlepikoinwniakŠc upodomŠc kai na ekteleŢtai wc prŞgramma ekeŢ.

’Ena parŘdeigma apŞ thn kajhmerinŠ zwŠ enŞc eufuoŰc kai metakinoŰmenou antiprosŤpou eŢnai Śnac taxidiwtikŞc prŘktorac. Ta kajŠkontŘ tou eŢnai na elŚgqei sqŚdia taxidiŤn (dhl. na kajorŢzei thn uphresŢa pou ja lŘbei o pelŘthcqrŠsthc) me bŘsh kŘpoiec apaitŠseic pou Śqei ekfrŘsei o pelŘthc. ArqikŘ

2.3. TeqnologŢa HlektronikŤn AntiprosŤpwn 11

o taxidiwtikŞc prŘktorac, paŢrnei apŞ ton pelŘth mia seirŘ apŞ apaitŠseic, Şpwc proorismŞc taxidioŰ, hmeromhnŢa kai Ťra anaqŤrhshc kai Ţswc kŘpoiouc oikonomikoŰc periorismoŰc. KatŞpin prospajeŢ na brei Śna sunduasmŞ apŞ uphresŢec, pou na tairiŘzoun kalŰtera me tic dedomŚnec apaitŠseic. Gia parŘdeigma mporeŢ na anazhtŠsei na brei thn aeroporikŠ etaireŢa pou prosfŚrei to fjhnŞtero eisitŠrio Š pou ta dromolŞgiŘ thc gŢnontai se Ťrec kontŘ stic apaitoŰmenec. EpŢshc, o taxidiwtikŞc prŘktorac mporeŢ na metakineŢtai gia na diapragmateujeŢ me touc paroqeŢc twn uphresiŤn wc antiprŞswpoc tou pelŘth. EpomŚnwc, eŢnai Śnac eufuŠc antiprŞswpoc.

Oi metakinoŰmenoi hlektronikoŢ antiprŞswpoi protŘjhkan gia problŠmata apŞdoshc se katanemhmŚna sustŠmata. Se Śna montŚlo pelŘth-exuphrethtŠ (clientserver) oi pelŘtec kai oi exuphrethtŚc mporeŢ na brŢskontai se diaforetikoŰc kŞmbouc tou diktŰou. To prŞblhma entopŢsthke sthn diŞgkwsh thc plhroforŢac pou qreiŘzetai na metadojeŢ lŞgw thc epikoinwnŢac twn ontotŠtwn tou parapŘnw montŚlou. O Şgkoc autŠc thc plhroforŢac mporeŢ na elattwjeŢ an oi exuphretoŰmenec ontŞthtec, antŢ na diapragmateŰontai apŞ makriŘ me ton exuphrŚth, metakinoŰntai ston kŞmbo tou exuphrŚth kai “sunomiloŰn” mazŢ tou topikŘ Š an de metakinoŰntai oi Ţdiec na stŚlnoun Śnan hlektronikŞ antiprŞswpo me thn elŘqisth aparaŢthth plhroforŢa. AutŞ, ektŞc apŞ th meŢwsh tou Şgkou thc plhroforŢac pou qreiŘzetai na metadojeŢ mŚsw kŘpoiou diktŰou epikoinwnŢac, periorŢzei thn epŢdrash problhmŘtwn, Şpwc sfŘlmata metŘdoshc Š katastŘseic sumfŞrhshc.

PŞte, Şmwc, Śnac hlektronikŞc antiprŞswpoc lŚgetai eufuŠc; H apŘnthsh se autŞ to erŤthma den eŢnai profanŠc. Par’ Şla autŘ eufuŠc mporeŢ na qarakthristeŢ Śnac hlektronikŞc antiprŞswpoc Ştan diakrŢnetai apŞ tic parakŘtw idiŞthtec:[21]

• prosarmostikŞthta(reactivity); Śnac eufuŠc hlektronikŞc antiprŞswpoc prŚpei na Śqei th dunatŞthta na parakoloujeŢ tic metabolŚc twn sunjhkŤn kŘtw apŞ tic opoŢec leitourgeŢ.

• prŞlhyh (pro-activeness);Śnac eufuŠc antiprŞswpoc prŚpei na mporeŢ na lambŘnei mŚtra ek twn protŚrwn gia na antimetwpŢsei pijanŚc mellontikŚc katastŘseic.

• “koinwnikŞthta”(social ability): Śnac eufuŠc antiprŞswpoc prŚpei na mporeŢ

DhmŠtrioc E. KaloyikŘkhc

12 KefŘlaio 2. UpŞbajro

na epikoinwneŢ me Řllouc antiprosŤpouc Š/kai anjrŤpouc.

KajemiŘ apŞ autŚc tic idiŞthtec den parousiŘzei idiaŢterec duskolŢec. H sqedŢash enŞc eufuoŰc antiprosŤpou gŢnetai polŰplokh Ştan mazŢ me to peribŘllon leitourgŢac metabŘllontai kai oi skopoŢ pou prŚpei na ekplhrŤsei o antiprŞswpoc Š Ştan h epikoinwnŢa me Řllouc antiprosŤpouc paŢrnei th morfŠ thc diapragmŘteushc.

Oi efarmogŚc twn hlektronikŤn antiprosŤpwn kalŰptoun sqedŞn Şlo to fŘsma twn efarmogŤn thc epistŠmhc upologistŤn. EndeiktikŘ anafŚroume merikŘ paradeŢgmata:

• ThlepikoinwnŢec: o auxanŞmenoc Şgkoc plhroforŢac pou diakineŢtai mŚsw Şlwn twn thlepikoinwniakŤn susthmŘtwn Śqei dhmiourgŠsei thn anŘgkh gia th qrŠsh hlektronikŤn antiprosŤpwn me skopŞ eŢte thn aplopoŢhsh kai beltistopoŢhsh thc qrŠshc [22, 23, 24] twn uphresiŤn Š/kai thn kalŰterh eswterikŠ katanomŠ twn diajŚsimwn pŞrwn[25, 26].

• HlektronikŞ EmpŞrio: oi dunatŞthtec pou prosfŚrei h teqnologŢa twn hlektronikŤn antiprosŤpwn mporoŰn na qrhsimopoihjoŰn gia na automatopoiŠsoun tic qronobŞrec diadikasŢec agorapwlhsiŤn[27], enŤ Śqei protajeŢ Śna sŰsthma (ksabah [28]) sto opoŢo oi katanalwtŚc dhmiourgoŰn hlektronikoŰc antiprosŤpouc pou diapragmateŰontai gia agorapwlhsŢec agajŤn. EpŢshc, h qrŠsh twn antiprosŤpwn mporeŢ na epektajeŢ [29] kai ston kajorismŞ thc timologiakŠc politikŠc pou akoloujeŢ Śnac pwlhtŠc agajŤn.

• BiomhqanŢa: Śna apŞ ta prŤta sustŠmata pou anaptŰqjhkan Štan to YAMS [30] (Yet Another Manufacturing System). ’Htan Śna sŰsthma pollaplŤn antiprosŤpwn gia th bŚltisth katanomŠ twn leitourgiŤn anŘmesa stouc tomeŢc mŢac biomhqanŢac. EpŢshc, gia ton Ślegqo leitourgiŤn (p.q. diaqeŢrish metŘdoshc hlektrikoŰ reŰmatoc) anaptŰqjhke h platfŞrma ARCHON [31] pou dŢnei th dunatŞthta anŘptuxhc susthmŘtwn pollaplŤn antiprosŤpwn.

• UpostŠrixh ApofŘsewn: prŞsfata Śqoun protajeŢ arqitektonikŚc hlektronikŤn antiprosŤpwn gia upostŠrixh apofŘsewn [32] qrhsimopoiŤntac jewrŢa yhfoforiŤn.

KefŘlaio 3

OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

Sto kefŘlaio autŞ orŢzetai to prŞblhma epilogŠc sunduasmoŰ uphresŢac apŞ to qrŠsth. KajorŢzontai leptomerŤc oi basikŚc parŘmetroi pou emplŚkontai kai prodiagrŘfetai h qrŠsh twn hlektronikŤn antiprosŤpwn gia thn apodotikŠ antimetŤpisŠ tou. PerigrŘfetai h morfŠ thc pareqŞmenhc uphresŢac pou prŚpei na apoteleŢ sŰnolo agajŤn me diakritŘ epŢpeda poiŞthtac. O qrŠsthc epilŚgei autŠ thn uphresŢa, lambŘnontac upŞyh kai tic proswpikŚc protimŠseic tou, oi o opoŢec kwdikopoioŰntai sto arqeŢo proswpikŤn protimŠsewn. H kwdikopoŢhsh sunduŘzetai me Śna proseggistikŞ montŚlo thc sunŘrthshc qrhsimŞthtac tou qrŠsth. O trŞpoc epilogŠc thc uphresŢac mporeŢ na skopeŰei sth beltistopoŢhsh tou kajaroŰ ofŚlouc, sth megistopoŢhsh thc qrhsimŞthtac, Š sthn elaqistopoŢhsh tou kŞstouc agorŘc. GenikŘ, eŢnai exairetikŘ polŰploko na gŢnei apŞ to qrŠsth,h bŚltisth epilogŠ uphresŢac, opŞte epistrateŰetai h qrŠsh enŞc hlektronikoŰ antiprosŤpou. Sto epŞmeno kefŘlaio perigrŘfetai pŤc o hlektronikŞc antiprŞswpoc antimetwpŢzei to prŞblhma epilogŠc thc uphresŢac, enŤ sto kefŘlaio 5 antimetwpŢzontai jŚmata epanadiapragmŘteushc thc uphresŢac katŘ th diŘrkeia paroqŠc thc.

14 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

3.1 PerigrafŠ EndeiktikoŰ SenarŢou

O orismŞc kai h anŘlush tou exetazŞmenou problŠmatoc apaiteŢ ton kajorismŞ safŤn kai realistikŤn upojŚsewn mŚsa sta plaŢsia twn opoŢwn eŢnai efarmŞsimec kai ikanopoihtikŚc oi proteinŞmenec lŰseic. UpojŚtoume, loipŞn, Śna senŘrio sto opoŢo upŘrqoun katanalwtŚc kai pwlhtŚc agajŤn. AgajŞ jewroŰme Şti eŢnai mŢa hlektronikŠ uphresŢa (bl. par. 3.2). Me autŞ ton Şro ennooŰme kŘje uphresŢa pou mporeŢ na parasqejeŢ me kŘpoio hlektronikŞ mŚso (upologistŠ, thleŞrash, radiŞfwno, klp) kai na metadojeŢ ensŰrmata Š asŰrmata.’Ena aplŞ parŘdeigma eŢnai h paroqŠ video. H phgŠ mŢac hlektronikŠc uphresŢac genikŘ brŢsketai makriŘ apŞ ton katanalwtŠ, opŞte eŢnai aparaŢthth h Űparxh kŘpoiac thlepikoinwniakŠc upodomŠc gia th metaforŘ thc uphresŢac apŞ thn phgŠ stouc telikoŰc katanalwtŚc.

Touc katanalwtŚc touc onomŘzoume efexŠc qrŠstec , kajŤc h katanŘlwsh twn hlektronikŤn uphresiŤn pro˛pojŚtei th qrŠsh enŞc hlektronikoŰ mŚsou kai Ţswc kŘpoiac thlepikoinwniakŠc uphresŢac. KŘje qrŠsthc diajŚtei Śna termatikŞ mŚso hlektronikŠc teqnologŢac me dunatŞthta sŰndeshc kai epijumeŢ na lŘbei mŢa uphresŢa mŚsw tou termatikoŰ tou. Thn uphresŢa autŠ mporeŢ na thn agorŘsei apŞ polloŰc enallaktikoŰc pwlhtŚc. StŞqoc tou eŢnai na beltistopoiŠsei eŢte th qrhsimŞthta, eŢte thn timŠ agorŘc, eŢte Śna sunduasmŞ autŤn. Gia na eŢnai autŞ efiktŞ kai mh tetrimmŚno eŢnai aparaŢthth h poikilŢa twn agajŤn tŞso wc proc thn poiŞthta Şso kai wc proc thn timŠ pŤlhshc.

Oi pwlhtŚc, promhjeŰontai tic uphresŢec apŞ Řllouc metapwlhtŚc Š apŞ tic phgŚc dhmiourgŢac thc kŘje uphresŢac. MporeŢ na mhn diajŚtoun thn aparaŢthth thlepikoinwniakŠ upodomŠ kai na qreŤnontai th metaforŘ twn apaitoŰmenwn uphresiŤn apŞ touc armŞdiouc paroqeŢc sŰndeshc. Sto senŘrio pou perigrŘfoume, Şmwc, o qrŠsthc Śqei kentrikŠ shmasŢa kai de mac endiafŚrei ⁀pŤc promhjeŰetai o pwlhtŠc thn uphresŢa. JewroŰme Şti oi pwlhtŚc eŢnai oi paroqeŢc uphresiŤn oi opoŢoi antagwnŢzontai metaxŰ touc kai diapragmateŰontai me touc qrŠstec, me stŞqo th beltistopoŢhsh twn kerdŤn touc.

Oi diapragmateŰseic metaxŰ paroqŚwn kai qrhstŤn mporoŰn na dieukolunjoŰn kai na gŢnoun pio apotelesmatikŚc me th qrŠsh hlektronikŤn antiprosŤpwn (agents) touc opoŢouc mporoŰn na diajŚtoun tŞso oi paroqeŢc Şso kai oi qrŠstec.

3.2. H ProsferŞmenh UphresŢa 15

Oi hlektronikoŢ antiprŞswpoi (bl. Kef. 2) apoteloŰn autŞnoma progrŘmmata me stoiqeŢa teqnhtŠc eufu¯ac kai dunatŞthtec ekmŘjhshc. SugkekrimŚna gia touc qrŠstec, gnwrŢzontac Š majaŢnontac tic protimŠseic touc, mporoŰn na posotikopoiŠsoun kalŰtera to Şfeloc apŞ th lŠyh thc uphresŢac kai na kŘnoun thn epijumhtŠ beltistopoŢhsh arketŘ apotelesmatikŘ. EpŢshc, Śqoun th dunatŞthta na antidroŰn kalŰtera kai taqŰtera se allagŚc thc katŘstashc tou diktŰou metaforŘc thc uphresŢac Š twn timŤn pou epibŘlloun oi paroqeŢc. Oi hlektronikoŢ antiprŞswpoi mporoŰn na Śqoun dunatŞthta metakŢnhshc elaqistopoiŤntac to mŚgejoc thc plhroforŢac pou apaiteŢtai na metaferjeŢ pŘnw apŞ to dŢktuo. Oi dunatŞthtec autŚc mporoŰn na bohjŠsoun shmantikŘ th diadikasŢa epilogŠc thc bŚltisthc uphresŢac.

AntŢstoiqouc hlektronikoŰc antiprosŤpouc mporoŰn na diajŚtoun kai oi paroqeŢc gia th diapragmŘteush me touc antiprosŤpouc twn qrhstŤn. SugkekrimŚna, oi antiprŞswpoi mporoŰn na efarmŞzoun autŞmatec timologiakŚc politikŚc Š na ektimoŰn thn katŘstash tou diktŰou, na kŘnoun antiprosforŚc stouc antiprosŤpouc twn qrhstŤn klp, me stŞqo th megistopoŢhsh twn kerdŤn touc.

Par’ Şla autŘ, oi hlektronikoŢ antiprŞswpoi den apoteloŰn idanikŠ lŰsh gia Şla ta problŠmata diapragmŘteushc gia opoiadŠpote uphresŢa. Sthn epŞmenh parŘgrafo, ja prospajŠsoume na perigrŘyoume Śna eŢdoc uphresiŤn gia tic opoŢec Śqei nŞhma h efarmogŠ twn ideŤn pou proteŢnoume.

3.2 H ProsferŞmenh UphresŢa

H basikŠ pro˛pŞjesh gia na eŢnai efarmŞsimec h proteinŞmenh idŚa eŢnai Şti kŘje uphresŢa apoteleŢtai apŞ Śna sŰnolo agajŤn, pou onomŘzoume mŚsa (media) kai kajŚna apŞ ta opoŢa mporeŢ na diaforopoieŢtai wc proc thn poiŞthtŘ tou. H diaforopoŢhsh autŠ prŚpei na odhgeŢ se Śna diatŘximo^1 sŰnolo epipŚdwn poiŞthtac (qŘric se autŠ th diŘtaxh ja eŢnai efiktŠ h posotikopoŢhsh thc poiŞthtac twn mŚswn). GenikŘ to sŰnolo twn epipŚdwn poiŞthtac mporeŢ na mhn eŢnai diakritŞ. Gia parŘdeigma, an h poiŞthta miac uphresŢac ekfrŘzetai mŚsw tou eŰrouc zŤnhc (bandwidth), tŞte to sŰnolo twn epipŚdwn poiŞthtac antistoiqeŢ sto suneqŚc sŰnolo Şlwn

1’Ena parŘdeigma mh diatŘximou sunŞlou epipŚdwn poiŞthtac ja mporoŰse na eŢnai Śna sŰnolo diaforetikŤn qrwmŘtwn. An Śna ergostŘsio parŘgei qartŢ A4 se qrŤmata kŢtrino kai leukŞ, tŞte den eŢnai safŚc poio apŞ ta dŰo eŢdh eŢnai protimŞtero.

DhmŠtrioc E. KaloyikŘkhc

16 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

twn dunatŤn timŤn pou mporeŢ na pŘrei to eŰroc zŤnhc. AutŞ mporeŢ na kŘnei to prŞblhma epilogŠc uphresŢac apagoreutikŘ polŰploko.

Gi’ autŞ jewroŰme Şti gia kŘje mŚso upŘrqei Śna diakritŞ sŰnolo epipŚdwn poiŞthtac. AutŠ h aplopoŢhsh den eŢnai perioristikŠ. Sthn prŘxh oi katanalwtŚc epilŚgoun uphresŢec lambŘnontac upŞyh proseggistikŘ diakritŘ epŢpeda poiŞthtac. Gia na gŢnei autŞ pio safŚc, ac pŘroume to parŘdeigma tou eŰrouc zŤnhc . Gia Śnan qrŠsth den upŘrqei ousiastikŠ diaforopoŢhsh an sto termatikŞ tou lambŘnei rujmŞ lŠyhc dedomŚnwn 50kbps Š 48kbps. Ja parathrŠsei, Şmwc, shmantikŠ diaforŘ an apŞ 50kbps, lŘbei 40kbps. AutŞ shmaŢnei Şti eŢnai realistikŞ na upojŚsoume to sŰnolo twn epipŚdwn poiŞthtac Şti eŢnai diakritŞ.

MŢa epiplŚon aploŰsteush pou kŘnoume eŢnai Şti gia Şla ta mŚsa upŘrqei Śna eniaŢo kai afhrhmŚno diakritŞ sŰnolo epipŚdwn poiŞthtac (p.q. to sŰnolo twn qarakthrismŤn {Řristh, polŰ kalŠ, kalŠ, mŚtria}). AutŞ eŢnai logikŞ afoŰ sqedŞn gia opoiodŠpote agajŞ mporoŰn na eisaqjoŰn diakritoŢ qarakthrismoŢ thc poiŞthtŘc tou. FusikŘ h apeikŞnish tou afhrhmŚnou sunŞlou epipŚdwn poiŞthtac se paramŚtrouc diktŰou Š kwdikopoŢhshc tou mŚsou diafŚrei apŞ mŚso se mŚso kai sth genikŠ perŢptwsh mporeŢ na mhn eŢnai tetrimmŚnh.

QwrŢc na xefeŰgoume apŞ thn pragmatikŞthta upojŚtoume Şti upŘrqei Řmesoc trŞpoc tŚtoiac apeikŞnishc gia Şlouc touc paroqeŢc. AutŞ sthn prŘxh isqŰei kai mporeŢ na aposafhnisteŢ me to parŘdeigma twn stajerŤn eikŞnwn. H poiŞthta stic stajerŚc eikŞnec apoteleŢtai apŞ stoiqeŢa Şpwc oi diastŘseic, o arijmŞc twn diaforetikŤn qrwmŘtwn pou apeikonŢzontai, klp. AutŘ mporoŰn na metafrastoŰn Řmesa se mŚgejoc dedomŚnwn, Śstw kai proseggistikŘ, anŘloga me thn teqnologŢa kwdikopoŢhshc (jpeg, bmp, klp). To prŞblhma, Şmwc, pou anakŰptei eŢnai Şti mporeŢ o kŘje paroqŚac na apeikonŢzei me diaforetikŞ trŞpo ta diakritŘ epŢpeda poiŞthtac se paramŚtrouc diktŰou Š paramŚtrouc kwdikopoŢhshc twn mŚswn.

Gia na uperboŰme autŠ th duskolŢa, eisŘgoume akŞma mŢa aploŰsteush. UpojŚtoume Şti gia kŘje mŚso upŘrqei koinŞc (apŞ touc paroqeŢc) trŞpoc apeikŞnishc twn diakritŤn epipŚdwn poiŞthtac se qarakthristikŘ diktŰou Š kwdikopoŢhshc mŚsou. Gia parŘdeigma, eikŞnec Řristhc poiŞthtac apŞ dŰo diaforetikoŰc paroqeŢc prŚpei na eŢnai mh diaforopoiŠsimec. AutŞ, an kai den eŢnai apŞluta akribŚc, mporeŢ na proseggŢsei thn pragmatikŞthta an jewrŠsoume Şti Şloi oi paroqeŢc uphresiŤn

3.2. H ProsferŞmenh UphresŢa 17

Śqoun ftŘsei perŢpou sta Ţdia epŢpeda teqnologŢac. AutŞ eŢnai logikŞ, afoŰ sth sŰgqronh epoqŠ upŘrqei antagwnistikŞ peribŘllon paroqŠc uphresiŤn kai eureŢa diŘdosh thc gnŤshc kai thc teqnologŢac. Sto parŘdeigma tou eŰrouc zŤnhc, autŞ shmaŢnei Şti Şloi oi paroqeŢc mporoŰn na prosfŚroun ta Ţdia Řnw kai kŘtw Şria gia to rujmŞ lŠyhc dedomŚnwn. Ara, h perioqŠ timŤn sthn opoŢa apeikonŢzontai ta diakritŘ epŢpeda poiŞthtac eŢnai h Ţdia gia Şlouc touc paroqeŢc. Gia na gŢnei akŞma pio xekŘjaro, sto parŘdeigma twn stajerŤn eikŞnwn, an Şloi oi paroqeŢc diajŚtoun tic pio sŰgqronec teqnologŢec kwdikopoŢhshc (jpeg, klp) kai parousŢashc (ojŞnec uyhlŠc anŘlushc), tŞte, Şpwc kai me to eŰroc zŤnhc, h en lŞgw apeikŞnish mporeŢ na eŢnai koinŠ gia Şlouc. Ara, mporoŰme na jewrŠsoume efiktŠ thn koinŠ apeikŞnish twn diakritŤn epipŚdwn poiŞthtac se paramŚtrouc diktŰou Š kwdikopoŢhshc twn mŚswn.

Sth mŚqri tŤra perigrafŠ den Śqei anaferjeŢ h apaŢthsh gia tic uphresŢec na eŢnai hlektronikŚc. ’Ena parŘdeigma mh hlektronikŠc uphresŢac gia thn opoŢa eŢnai efarmŞsimec oi proteinŞmenec idŚec, eŢnai h dŚsmeush dwmatŢwn gia dianuktŚreush. H dŚsmeush autŠ mporeŢ na gŢnetai apŞ makriŘ mŚsw kŘpoiou hlektronikoŰ diktŰou plhroforiŤn. To dwmŘtio mporeŢ na jewrhjeŢ wc Śna sŰnolo apŞ epimŚrouc stoiqeŢa ta opoŢa diaforopoioŰn thn poiŞthta thc prosferŞmenhc uphresŢac. TŚtoia stoiqeŢa mporeŢ na eŢnai h topojesŢa tou dwmatŢou, oi diastŘseic tou, o exoplismŞc tou, klp. EpŢshc, autoŰ tou eŢdouc h uphresŢa mporeŢ na prosfŚretai apŞ polloŰc antagwnizŞmenouc paroqeŢc. MporeŢ na dei kaneŢc Şti oi aplopoiŠseic pou eisŘgame parapŘnw eŢnai efarmŞsimec kai se autŠ thn perŢptwsh. An kai autŠ h uphresŢa den eŢnai hlektronikŠ, h diapragmŘteusŠ thc mporeŢ na gŢnei hlektronikŘ, me th qrŠsh antiprosŤpwn. EpiplŚon, h Űparxh diakritŤn kathgoriŤn poiŞthtac dieukolŰnoun th sŰgkrish twn sunduasmŤn kai th diapragmŘteush mŚsw antiprosŤpwn.

Oi uphresŢec, loipŞn, stic opoŢec anaferŞmaste sto exŠc, eŢnai hlektronikŚc, ennoŤntac Şti mporoŰn na parousiasjoŰn mŚsw kŘpoiou hlektronikoŰ mŚsou (p.q. upologistŠ) kai na metadojoŰn mŚsw kŘpoiac thlepikoinwniakŠc upodomŠc hlektronikŠc teqnologŢac (Internet, ATM, klp). EpŢshc, jewroŰme wc diakritŞ sŰnolo epipŚdwn poiŞthtac twn mŚswn, to sŰnolo twn qarakthrismŤn {Řristh, polŰ kalŠ, kalŠ, mŚtria}. Ta epŢpeda autŘ aforoŰn epŢpeda kwdikopoŢhshc twn mŚswn (p.q. anŘlush eikŞnac, arijmŞc qrwmŘtwn, klp).’Ena mŚso mporeŢ na eŢnai akoloujŢa eikŞnwn (video) sunodeuŞmenh apŞ Šqo, Šqoc, stajerŠ eikŞna Š aplŞ keŢmeno (text).

DhmŠtrioc E. KaloyikŘkhc

18 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

MŚso EpŢpedo PoiŞthtac Video kalŠ ’Hqoc polŰ kalŠ EikŞna Řristh

PŢnakac 3.1: HlektronikŠ YphresŢa

MŢa hlektronikŠ uphresŢa apoteleŢtai apŞ Śna sŰnolo agajŤn pou onomŘzoume mŚsa kajŚna apŞ ta opoŢa mporeŢ na diaforopoieŢtai wc proc thn poiŞthtŘ tou. H poiŞthta enŞc mŚsou jewroŰme Şti Śqei diakritŚc diabajmŢseic, Şpwc to sŰnolo twn qarakthrismŤn {Řristh, polŰ kalŠ, kalŠ, mŚtria}. EpŢshc, mporeŢ na lhfjeŢ apŞ ton Řnjrwpo mŚsw enŞc hlektronikoŰ mŚsou (p.q. upologistŠ) kai na metaferjeŢ pŘnw apŞ kŘpoia thlepikoinwniakŠ upodomŠ (Internet, ATM, klp).

Sth genikŠ perŢptwsh mŚsa ja mporoŰsan na jewrhjoŰn kai Řlla stoiqeŢa, Şpwc, gia parŘdeigma, ta “java script” stic uphresŢec tŰpou “Web”. MporeŢ kŘpoioc qrŠsthc na apaitŠsei sugkekrimŚna qarakthristikŘ gia to mŚgejŞc touc, ti epitrŚpetai na kŘnoun Š akŞma na apagoreŰsei thn ektŚlesŠ touc. Par’ Şla autŘ, ja perioristoŰme sta mŚsa pou anafŚrame parapŘnw, afoŰ, afenŞc eŢnai ta sunhjŚstera mŚsa pou sunantŘme sthn prŘxh, afetŚrou den mac endiafŚroun ta eidikŘ qarakthristikŘ tou kŘje mŚsou, allŘ h dunatŞthta diabŘjmishc thc poiŞthtŘc touc. Ston pŢnaka 3.1 faŢnetai Śna parŘdeigma mŢac uphresŢac me sugkekrimŚna apaitoŰmena epŢpeda poiŞthtac gia kŘje mŚso. EpiplŚon, upojŚtoume Şti h uphresŢa pou lambŘnei o qrŠsthc eŢnai egguhmŚnh wc proc thn poiŞthtŘ thc.

EpŢshc, upŘrqei kai h dunatŞthta gia apaŢthsh diaforetikoŰ sunduasmoŰ gia diaforetikŞ perieqŞmeno uphresŢac. EfexŠc jewroŰme Şti h en lŞgw uphresŢa eŢnai eidŠseic, Ştan o qrŠsthc na apaiteŢ diaforetikŞ sunduasmŞ mŚswn kai poiŞthtac gia kŘje jematikŠ perioqŠ, p.q. gi politikŠ epikairŞthta kai gia ajlhtikŘ.

O pŢnakac 3.1 mporeŢ na eŢnai mŚroc thc kwdikopoŢhshc twn protimŠsewn tou qrŠsth pou katagrŘfontai sto arqeŢo proswpikŤn protimŠseŤn tou, Şpwc ja doŰme sthn upoparŘgrafo 3.3.3. Me bŘsh thn plhroforŢa pou periŚqetai se autŞ to arqeŢo, o hlektronikŞc antiprŞswpoc mporeŢ na gnwrŢzei kai na majaŢnei th sumperiforŘ tou qrŠsth gia na mporeŢ na ton mimhjeŢ, Śstw kai proseggistikŘ, katŘ th diapragmŘteush. To prŞblhma pou prokŰptei tŞte, eŢnai h exeŰresh tou

3.3. O QrŠsthc 19

kalŰterou dunatoŰ kai realistikoŰ trŞpou kwdikopoŢhshc thc sumperiforŘc tou qrŠsth sto arqeŢo proswpikŤn protimŠsewn. AutŞ to prŞblhma exetŘzoume sthn epŞmenh parŘgrafo.

3.3 O QrŠsthc

Oi qrŠstec Śqoun kentrikŠ shmasŢa sto prŞblhma pou exetŘzoume. KajŚnac apŞ autoŰc Şpwc orŢsame to endeiktikŞ senŘrio (bl. par. 3.1) lambŘnei mŢa hlektronikŠ uphresŢa mŚsw enŞc termatikoŰ topikŘ Š apŞ apŞstash me th boŠjeia kŘpoiac thlepikoinwniakŠc upodomŠc. Thn uphresŢa thn agorŘzei apŞ touc katŘllhlouc paroqeŢc. H epilogŠ tou sunduasmoŰ thc uphresŢac kai tou paroqŚa, gŢnetai me bŘsh kŘpoio kritŠrio. To kritŠrio autŞ mporeŢ na eŢnai h megistopoŢhsh thc qrhsimŞthtac, h elaqistopoŢhsh tou kŞstouc Š h megistopoŢhsh tou kajaroŰ ofŚlouc. To kajarŞ Şfeloc, genikŘ, endeiknŰei to bajmŞ qrhsimŞthtac tou qrŠsth apŞ thn uphresŢa pou lambŘnei se sqŚsh me to kŞstoc agorŘc thc. AutŠ posotikopoieŢtai kai ekfrŘzetai se qrhmatikŚc monŘdec, opŞte kai orŢzetai wc to kajarŞ kŚrdoc tou qrŠsth apŞ th lŠyh thc uphresŢac: NB (S) = Utility (S) − T C (S) , Şpou to NB (S) (Net Benefit) sumbolŢzei to kajarŞ Şfeloc wc sunŘrthsh tou sunduasmoŰ uphresŢac S kai Utility (S), eŢnai h qrhsimŞthta (ekfrasmŚnh se qrhmatikŚc monŘdec) pou ekfrŘzei (bl. kef. 2) thn ikanopoŢhsh tou qrŠsth apŞ th lŠyh tou sunduasmoŰ uphresŢac S, anexŘrthta apŞ to kŞstoc agorŘc thc to opoŢo sumbolŢzetai wc T C (S) (Total Charge) . ApŞ autŘ ta megŚjh, prŚpei na kajoristeŢ h qrhsimŞthta. Utility (S). Stic epŞmenec upoparagrŘfouc ja orŢsoume Śna proseggistikŞ montŚlo gia tic anŘgkec tou senarŢou pou orŢsame.

3.3.1 IdanikŠ SunŘrthsh QrhsimŞthtac

H sumperiforŘ tou qrŠsth kwdikopoieŢtai (bl. kef. 2), me th sunŘrthsh qrhsimŞthtac, h opoŢa sthn idanikŠ perŢptwsh mporeŢ na apoteleŢ mŢa lŢsta apŞ sunduasmoŰc uphresŢac, taxinomhmŚnh wc proc thn protŢmhsh tou qrŠsth gia kŘje sunduasmŞ. EnallaktikŘ, ja mporoŰse se kŘje sunduasmŞ na apeikonisjeŢ Śnac

DhmŠtrioc E. KaloyikŘkhc

20 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

arijmŞc pou ekfrŘzei to bajmŞ thc protŢmhshc tou qrŠsth. An to kritŠrio epilogŠc tou qrŠsth eŢnai h megistopoŢhsh tou kajaroŰ ofŚlouc, tŞte o arijmŞc autŞc prŚpei na isoŰtai me ta qrŠmata pou eŢnai diatejeimŚnoc na dŤsei o qrŠsthc gia ton kŘje sunduasmŞ uphresŢac.

H parapŘnw idanikŠ perŢptwsh, an kai apeikonŢzei akribŤc tic protimŠseic tou qrŠsth, enŚqei duskolŢec pou thn kajistoŰn anefŘrmosth. Kat’arqŠn, sthn perŢptwsh pou oi bajmoŢ eleujerŢac tou problŠmatoc, dhladŠ ta mŚsa kai oi diaforopoiŠseic sthn poiŞthtŘ touc, eŢnai arketoŢ, tŞte h epilogŠ tou bŚltistou sunduasmoŰ gŢnetai exairetikŘ polŰplokh, afoŰ o arijmŞc Şlwn twn dunatŤn sunduasmŤn exartŘtai ekjetikŘ apŞ to plŠjoc twn bajmoŰc eleujerŢac. TŚtoio mŚgejoc plhroforŢac eŢnai apagoreutikŞ. IdiaŢtera gia Śnan hlektronikŞ antiprŞswpo, o opoŢoc mporeŢ na eŢnai metakinoŰmenoc, auxŘnei shmantikŘ to kŞstoc metaforŘc dedomŚnwn kai thn kajustŚrhsh sth diaqeŢrish thc taxinomhmŚnhc lŢstac^2. EpiplŚon, gia thn kataskeuŠ autŠc thc lŢstac eŢnai aparaŢthth h sundromŠ tou qrŠsth wc proc ton kajorismŞ tou megŚjouc thc qrhsimŞthtac (se qrhmatikŚc monŘdec Š aplŘ se bajmŞ protŢmhshc) gia kŘje sunduasmŞ uphresŢac me sqetikŚc erwtŠseic.

Den eŢnai, Şmwc, to mŚgejoc thc plhroforŢac to mŞno prŞblhma. An upojŚsoume Şti eisŘgetai Śna nŚo mŚso, tŞte h lŢsta ja prŚpei na epanakataskeuasteŢ kai na upologistoŰn oi nŚoi sunduasmoŢ apŞ thn arqŠ. AutŞ pou eŢnai akŞma pio dŰskolo, sthn perŢptwsh autŠ, eŢnai h apeikŞnish thc lŢstac stic protimŠseic tou qrŠsth(ekfrasmŚnec se qrhmatikŚc monŘdec), afoŰ prŚpei na erwthjeŢ o Ţdioc o qrŠsthc gia kŘje sunduasmŞ xeqwristŘ Śtsi Ťste na prokŰyei h taxinŞmhsh.

AkŞma kai an Štan dunatŞc o kajorismŞc thc qrhsimŞthtac kŘje mŚsou, ja Štan anŚfikto gia ton Ţdio to qrŠsth na gnwrŢzei akribŤc tic protimŠseic tou, afoŰ ja Śprepe na dokimŘsei Şlouc touc dunatoŰc sunduasmoŰc. MporoŰme, loipŞn, na jewrŠsoume Şti den eŢnai dŞkimh h qrhsimopoŢhsh tou idanikoŰ sqŠmatoc gia th

2GenikŘ, den eŢnai apŞluta aparaŢthto na upŘrqei taxinŞmhsh twn sunduasmŤn. Gia parŘdeigma, antŢ gia taxinomhmŚnh lŢsta mporeŢ na qrhsimopoihjeŢ fŢltro epilogŠc megŢstou[?], to opoŢo den taxinomeŢ ta stoiqeŢa tou, allŘ dŢnei se qrŞno O (1) to mŚgisto sŰmfwna me kŘpoio kritŠrio. Par’ Şla autŘ den ja eŢqame ousiastikŠ beltŢwsh. Sthn perŢptwsh pou anazhteŢtai o sunduasmŞc me to bŚltisto Şfeloc upŘrqei o kŢndunoc na exetasjoŰn Şla ta stoiqeŢa thc domŠc, afoŰ kŘje paroqŚac mporeŢ na epibŘllei diaforetikŚc timŚc kai Řra na prŚpei na epanakataskeuŘzetai h domŠ. EpomŚnwc den eŢnai, sthn perŢptwsŠ mac, tŞso shmantikŞc o trŞpoc orgŘnwshc twn sunduasmŤn.

3.3. O QrŠsthc 21

sunŘrthsh qrhsimŞthtac, epitŘssontac thn anŘgkh gia Śna proseggistikŞ montŚlo, pou eŢnai perissŞtero realistikŞ.

3.3.2 ProseggistikŞ MontŚlo

’Opwc Śqei Šdh anaferjeŢ (par. 3.2) Śnac sunduasmŞc uphresŢac mporeŢ na periŚqei diŘforec jematikŚc perioqŚc (Şpwc politikŘ Š ajlhtikŘ) kai kajemŢa apŞ autŚc mporeŢ na parŚqetai me Śna sŰnolo apŞ mŚsa (p.q. video^3, Šqoc, klp). KŘje mŚso diabajmŢzetai wc proc thn poiŞthtŘ tou upojŚtwntac thn Űparxh enŞc sunŞlou diakritŤn epipŚdwn poiŞthtac.

H qrhsimŞthta tou qrŠsth gia Śnan tŚtoio sunduasmŞ profanŤc exartŘtai apŞ Şla ta parapŘnw stoiqeŢa. An jewrŠsoume Şti ta emplekŞmena mŚsa eŢnai anexŘrthta, tŞte mporoŰme na orŢsoume Śna ajroistikŞ montŚlo wc proc ta emplekŞmena mŚsa gia th sunŘrthsh qrhsimŞthtac tou qrŠsthc. AutŞ shmaŢnei Şti arkeŢ o qrŠsthc na erwthjeŢ mŞno gia kŘje mŚso kai Şqi gia kŘje dunatŞ sunduasmŞ gia ton kajorismŞ twn protimŠseŤn tou. To Řjroisma autŞ mporeŢ na ekfrasteŢ, gia Śna sugkekrimŚno eŢdoc perieqomŚnou c, wc exŠc:

u_c = ∑ m∈M_c ρ^c_mu_m (q_m) (3.1)

Şpou m eŢnai Śna mŚso pou anŠkei sto sŰnolo twn mŚswn M_c kai u_m (q_m) eŢnai h qrhsimŞthta tou mŚsou m wc sunŘrthsh thc poiŞthtŘc tou q_m. Ta ρ^c_m apoteloŰn ta bŘrh tou ajroŢsmatoc kai exartŤntai apŞ to pŞso shmantikŞ eŢnai gia to qrŠsth to mŚso m sto eŢdoc perieqomŚnou c.

Gia na upologisteŢ h sunolikŠ qrhsimŞthta, u (S), enŞc sunduasmoŰ S, ajroŢzoume Şla ta u_c, jŚtontac katŘllhla bŘrh, k_c, gia kŘje jematikŠ perioqŠ:

u (S) = ∑ c k_cu_c = ∑ c k_c ∑ m∈M_c ρ^c_mu_m (q_m) (3.2)

To bŘroc k_c ekfrŘzei pŞso shmantikŞ eŢnai to sugkekrimŚno eŢdoc perieqomŚnou gia to qrŠsth kai eŢnai se morfŠ posostoŰ me ∑ c k_c = 1.

’Oso aforŘ stouc suntelestŚc ρ^c_m, Şpwc eŢpame parapŘnw, ekfrŘzoun ousiastikŘ thn protŢmhsh tou qrŠsth gia to mŚso m sto sugkekrimŚno eŢdoc

3Gia to video upojŚtoume Şti upojŚtoume Şti emperiŚqei kai Šqo sthn kwdikopoŢhsŠ tou.

DhmŠtrioc E. KaloyikŘkhc

22 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

MŚso SqetikŠ QrhsimŞthta Video 70% ’Hqoc 15% EikŞna 5% KeŢmeno 10%

PŢnakac 3.2: SqetikŠ QrhsimŞthta r^c_m

O suntelestŠc sqetikŠc qrhsimŞthtac r^c_m deŢqnei thn protŢmhsh tou (statistikŘ) mŚsou qrŠsth gia to mŚso m pou sumperilambŘnetai se Śnan sunduasmŞ uphresŢac gia kŘpoio eŢdoc perieqomŚnou c. Ston parapŘnw pŢnaka faŢnontai merikŚc endeiktikŚc timŚc gia ajlhtikŠ epikairŞthta.

perieqomŚnou c. EpomŚnwc, idanikŘ, ja mporoŰsan na kajoristoŰn me erwtŠseic proc to qrŠsth, katŘ th diŘrkeia kataskeuŠc tou arqeŢou proswpikŤn protimŠsewn. AntŢ gia autŞ, o kajorismŞc twn ρ^c_m mporeŢ na gŢnei mŚsw thc sqetikŠc qrhsimŞthtac r^c_m anŘ mŚso gia ton (statistikŘ) mŚso qrŠsth. Ta r^c_m mporoŰn na exaqjoŰn me sqetikŚc statistikŚc melŚtec [33]. Me bŘsh autŚc, kajŤc kai me thn kajhmerinŠ empeirŢa mporoŰme na kajorŢsoume kŘpoiec logikŚc timŚc (PŢnakac 3.2) gia ta r^c_m gia ta mŚsa pou sqetŢzontai me to perieqŞmeno ajlhtikŠc epikairŞthtac. QwrŢc apŤleia thc genikŞthtac jewroŰme Şti ta r^c_m eŢnai kanonikopoihmŚna, dhladŠ ∑ m∈M_c r c m = 1.

Gia to qrŠsth oi suntelestŚc ρ^c_m prŚpei na ekfrŘzoun kai thn proswpikŠ tou protŢmhsh gia to mŚso m. Oi protimŠseic jewroŰme Şti kwdikopoioŰntai se tŚssera epŢpeda: apaŢthsh, epijumŢa, adiaforŢa, apŞrriyh. Ta epŢpeda apaŢthsh kai apŞrriyh apoteloŰn mh diapragmateŰsimec epilogŚc, enŤ ta Řlla dŰo ekfrŘzoun elastikŚc apaitŠseic. Ta ρ^c_m prokŰptoun apŞ th susqŚtish twn epipŚdwn protŢmhshc me touc suntelestŚc r^c_m. Sthn perŢptwsŠ mac eŢnai logikŞ na jewrŠsoume Şti gia to mŚgisto epŢpedo poiŞthtac ρ^c_m = r^c_m. AutŞ shmaŢnei Şti antistoiqoŰme to epŢpedo protŢmhshc apaŢthsh ston arijmŞ 1. Gia ta upŞloipa epŢpeda, mporoŰme na orŢsoume ρ^c_m =

(_2 3 ) r^c_m gia to epŢpedo epijumŢa kai ρ^c_m =

(_1 3 ) r^c_m gia to epŢpedo adiaforŢa, enŤ gia to epŢpedo apŞrriyh jŚtoume ρ^c_m = 0. KatŞpin gŢnetai xanŘ kanonikopoŢhsh Śtsi Ťste ∑ ρ^c_m = 1. AutŚc oi timŚc apoteloŰn ousiastikŘ thn arqikopoŢhsh autŤn twn suntelestŤn. O hlektronikŞc antiprŞswpoc ja prŚpei na Śqei th dunatŞthta na prosarmŞzei autŚc tic timŚc anŘloga me th qrŠsh pou efarmŞzei o telikŞc

3.3. O QrŠsthc 23

(a) ElastikŠ UphresŢa (b) EgguhmŚnh UphresŢa

SqŠma 3.1: KampŰlec QrhsimŞthtac.

Sto sqŠma autŞ faŢnontai oi dŰo genikŚc kathgorŢec sunartŠsewn qrhsimotŠtwn gia uphresŢec (a)elastikŚc kai (b)egguhmŚnec. H kampŰlh gia tic elastikŚc uphresŢec eŢnai koŢlh giatŢ o rujmŞc aŰxhshc thc qrhsimŞthtac tou qrŠsth meiŤnetai Şso auxŘnei h poiŞthta. AntŢstoiqa, stic egguhmŚnec uphresŢec h kampŰlh proseggŢzei th bhmatikŠ sunŘrthsh, afoŰ kŘtw apŞ Śna Şrio o qrŠsthc aporrŢptei thn uphresŢa enŤ pŘnw apŞ autŞ h qrhsimŞthta tou eŢnai sqedŞn stajerŠ.

katanalwtŠc (bl. KefŘlaio 6).

EktŞc apŞ touc suntelestŚc ρ^c_m, prŚpei na kajoristeŢ kai h exŘrthsh thc epimŚrouc qrhsimŞthtac u_m (exŢswsh 3.1), gia Śna mŚso m, apŞ to antŢstoiqo epŢpedo poiŞthtac. GenikŘ upojŚtoume Şti upŘrqoun dŰo kathgorŢec sunartŠsewn qrhsimŞthtac pou sqetŢzontai me to eŢdoc thc prosferŞmenhc uphresŢac an eŢnai elastikŠ^4 Š egguhmŚnhc poiŞthtac. Gia mŢa elastikŠ uphresŢa, h morfŠ thc sunŘrthshc eŢnai proseggistikŘ aŰxousa kai koŢlh (SqŠma 3.1a), enŤ gia mŢa egguhmŚnhc poiŞthtac uphresŢa h morfŠ thc proseggŢzei th bhmatikŠ sunŘrthsh (SqŠma 3.1b).

’Otan Śnac qrŠsthc lambŘnei mŢa elastikŠ uphresŢa, h qrhsimŞthtŘ tou arqikŘ auxŘnei shmantikŘ me epiplŚon eŰroc zŤnhc, allŘ autŠ h aŰxhsh meiŤnetai Şso suneqŢzetai h aŰxhsh tou diajŚsimou eŰrouc zŤnhc. H sunŘrthsh qrhsimŞthtac tou qrŠsth gia mia tŚtoia uphresŢa eŢnai, loipŞn, koŢlh afoŰ o rujmŞc aŰxhshc thc qrhsimŞthtac meiŤnetai Şso auxŘnei h poiŞthta.’Ena klassikŞ parŘdeigma elastikŠc

4UpenjumŢzetai Şti qŘrin aplŞthtac jewroŰme Şti Śqoume mŞno egguhmŚnec uphresŢec. Par’ Şla autŘ, anaferŞmaste kai stic elastikŚc uphresŢec, giatŢ sumperilambŘnontai sto Ţdio montŚlo sunŘrthshc qrhsimŞthtac.

DhmŠtrioc E. KaloyikŘkhc

24 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

uphresŢac eŢnai h metaforŘ arqeŢwn mŚsw tou prwtokŞllou FTP [34].

Sthn perŢptwsh twn egguhmŚnwn uphresiŤn, o qrŠsthc den anŚqetai meŢwsh thc poiŞthtac, Śstw kai lŢgo, kŘtw apŞ Śna elŘqisto apaitoŰmeno Şrio, enŤ pŘnw apŞ autŞ h qrhsimŞthtŘ tou eŢnai sqedŞn stajerŠ. AutŞ apeikonŢzei Řmesa mia prosŚggish thc bhmatikŠc sunŘrthshc. ’Ena parŘdeigma tŚtoiac uphresŢac eŢnai h eikonoakoustikŠ sundiŘskeyh(video conference).

Gia na mporoŰme na sugkrŢnoume th qrhsimŞthta diaforetikŤn mŚswn prŚpei na dŤsoume katŘllhlec timŚc sth sunŘrthsh u_m gia ta diŘfora epŢpeda poiŞthtac q_m. JewroŰme, loipŞn, Şti gia to uyhlŞtero epŢpedo poiŞthtac (Řristh sthn perŢptwsŠ mac) isqŰei u_m (q_m) = 1 gia Şla ta diajŚsima mŚsa. Gia qamhlŞtera epŢpeda poiŞthtac, h timŠ thc sunŘrthshc meiŤnetai. IdanikŘ, ja Śprepe h meŢwsh na akoloujeŢ thn kampŰlh thc sunŘrthshc qrhsimŞthtac tou qrŠsth gia to mŚso m. QwrŢc na xefeŰgoume idiaŢtera apŞ autŞ, upojŚtoume Şti Ştan h poiŞthta meiŤnetai apŞ Řristh se polŰ kalŠ to u_m pollaplasiŘzetai me 0.9, apŞ polŰ kalŠ se kalŠ pollaplasiŘzetai epiplŚon me 0.833 (opŞte u_m (q_m) = 0.833 × 0.9 = 0.75) kai apŞ kalŠ se mŚtria me 0.67.

AutŚc oi endeiktikŚc timŚc sumbadŢzoun me th filosofŢa twn kampulŤn tou sqŠmatoc 3.1. Stic elastikŚc uphresŢec tairiŘzoun afoŰ meiŤnontai Şlo kai perissŞtero kajŤc qeirotereŰei h poiŞthta kai epomŚnwc akoloujoŰn koŢlh sumperiforŘ. ApŞ thn Řllh meriŘ, gia tic egguhmŚnec uphresŢec, an parathrŠsoume to sqŠma 3.1b, blŚpoume Şti h kampŰlh eŢnai koŢlh sthn perioqŠ pou apodŚqetai o qrŠsthc, Śqontac kŘnei thn upŞjesh Şti h elŘqista apodektŠ poiŞthta brŢsketai sto shmeŢo pou allŘzei prŞshmo h deŰterh parŘgwgoc thc sunŘrthshc qrhsimŞthtac. Ara, anexŘrthta apŞ to eŢdoc thc uphresŢac, h sunŘrthsh qrhsimŞthtac sthn perioqŠ apodoqŠc eŢnai koŢlh. PrŚpei epŢshc na shmeiwjeŢ Şti h mh apodektŠ perioqŠ thc sunŘrthshc qrhsimŞthtac, pou eŢnai kurtŠ, stereŢtai ousiastikoŰ endiafŚrontoc. AutŞ sumbaŢnei diŞti o rujmŞc aŰxhshc thc qrhsimŞthtac tou qrŠsth auxŘnei polŰ grŠgora me thn aŰxhsh thc poiŞthtac odhgŤntac ton qrŠsth na apaiteŢ Şlo kai kalŰterh poiŞthta, me apotŚlesma na egkataleŢpetai, telikŘ, autŠ h perioqŠ (dhladŠ, ousiastikŘ na aporrŢptetai). EŢnai, loipŞn, safŚc giatŢ autŚc oi timŚc eŢnai sŰmfwnec me tic idiŞthtec twn duo eidŤn sunartŠsewn qrhsimŞthtac. EpŢshc, oi timŚc autŚc, Şpwc kai oi timŚc pou tŚjhkan gia ta ρ^c_m, eŢnai arqikŚc kai prosarmŞzontai apŞ ton

3.3. O QrŠsthc 25

hlektronikŞ antiprŞswpo Űstera apŞ paratŠrhsh thc sumperiforŘc tou qrŠsth.

Gia na mporŚsoume na qeiristoŰme to proseggistikŞ montŚlo thc sunŘrthshc qrhsimŞthtac ja prŚpei na to metatrŚyoume se qrhmatikŚc monŘdec. AutŞ mporeŢ na gŢnei an upojŚsoume Şti o qrŠsthc dhlŤnei Śna Řnw Şrio W_{max} sto posŞ twn qrhmŘtwn pou eŢnai diatejeimŚnoc na plhrŤsei. MporoŰme na upojŚsoume Şti o qrŠsthc eŢnai diatejeimŚnoc na dŤsei W_{max} qrŠmata gia ton ⁀eurŰtero dunatŞ sunduasmŞ uphresŢac S_{max}. O sunduasmŞc autŞc periŚqei Şla ta mŚsa pou den Śqoun apokleisteŢ, me kŘje nŚo sthn uyhlŞterh dunatŠ poiŞthta. EŢnai, epŢshc, fanerŞ Şti o sunduasmŞc autŞc antistoiqeŢ sth megalŰterh timŠ qrhsimŞthtac, tŞso sthn pragmatikŞthta Şso kai sto montŚlo pou perigrŘfoume. H metatropŠ, loipŞn, se monŘdec qrhmŘtwn gŢnetai me bŘsh th sqŚsh utility (S_{max}) = W_{max}. (3.3)

SunepŤc gia opoiondŠpote sunduasmŞ, S, h qrhsimŞthtŘ tou (se monŘdec qrhmŘtwn) eŢnai utility (S) = W_{max} × u (S) u (S_{max}) , (3.4)

Şpou to u () uplogŢzetai mŚsw thc exŢswshc (3.2). An, Şmwc, parathrŠsoume thn exŢswsh (3.2), ja doŰme Şti u (S_{max}) = 1, afoŰ Şlec oi parŘmetroi eŢnai kanonikopoihmŚnec katŘllhla.’Etsi, h (3.4) gŢnetai utility (S) = W_{max} × u (S) . (3.5) H metatropŠ autŠ eŢnai qrŠsimh, gia na mporŚsei na epilujeŢ swstŘ to prŞblhma tou qrŠsth, to opoŢo ja doŰme sthn upoparŘgrafo 3.3.4.

To montŚlo tou qrŠsth pou Śqoume perigrŘyei mŚqri tŤra, sumplhrŤnetai me to arqeŢo proswpikŤn protimŠsewn pou perigrŘfoume sthn epŞmenh upoparŘgrafo. O hlektronikŞc antiprŞswpoc lambŘnei Şlh thn aparaŢthth plhroforŢa apŞ autŞ to arqeŢo, gia na mporŚsei na diapragmateujeŢ me touc paroqeŢc gia th bŚltisth epilogŠ uphresŢac. EpŢshc, parathrŤntac th sumperiforŘ tou qrŠsth enhmerŤnei tic katŘllhlec paramŚtrouc se autŞ to arqeŢo Ťste na proseggistoŰn kalŰtera oi pragmatikŚc protimŠseic tou qrŠsth.

DhmŠtrioc E. KaloyikŘkhc

26 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

3.3.3 ArqeŢo ProswpikŤn ProtimŠsewn

’Opwc Śqoume anafŚrei o qrŠsthc agorŘzei Śna sunduasmŞ uphresŢac apŞ kŘpoion paroqŚa, ton opoŢo epilŚgei apŞ Śna sŰnolo antagwnizŞmenwn paroqŚwn. Se autŠ thn epilogŠ, kajŤc kai sthn epilogŠ tou sunduasmoŰ uphresŢac, paŢzei apofasistikŞ rŞlo o hlektronikŞc antiprŞswpoc, o opoŢoc kŘnei thn epilogŠ me bŘsh tic protimŠseic tou qrŠsth. Oi protimŠseic autŚc eŢnai kwdikopoihmŚnec se Śna arqeŢo pou onomŘzetai arqeŢo proswpikŤn protimŠsewn. To arqeŢo autŞ mporeŢ na periŚqei diŘforec plhroforŢec gia to qrŠsth. GenikŘ, oi plhroforŢec autŚc mporeŢ na eŢnai triŤn eidŤn:

• proswpikŚc plhroforŢec, Şpwc Şnoma, dieŰjunsh, tautŞthta, klp.

• plhroforŢec sqetikŘ me tic protimŠseic tou qrŠsth gia thn apaitoŰmenh uphresŢa. AutoŰ tou eŢdouc h plhroforŢa eŢnai pou kwdikopoieŢ th sumperiforŘ tou qrŠsth kai mac endiafŚrei perissŞtero apŞ tic Řllec dŰo kathgorŢec.

’Oson aforŘ stic protimŠseic tou qrŠsth, autŚc prŚpei na eŢnai kwdikopoihmŚnec sŰmfwna me to montŚlo thc sunŘrthshc qrhsimŞthtac pou perigrŘyame parapŘnw. EidikŞtera, h plhroforŢa pou eŢnai kataqwrhmŚnh prŚpei na perilambŘnei:

• tic protimŠseic tou qrŠsth gia ta mŚsa pou emplŚkontai sto sunduasmŞ thc apaitoŰmenhc uphresŢac, poia mŚsa apokleŢontai, poia apaitoŰntai, klp.

• ta eŢdh perieqomŚnou thc uphresŢac kai to epŢpedo protŢmhshc gia kajŚna apŞ autŘ.

• to W_{max}. DhladŠ, pŞsa qrŠmata, to polŰ, eŢnai diatejeimŚnoc na dŤsei o qrŠsthc gia thn en lŞgw uphresŢa. Gia uphresŢec pragmatikoŰ qrŞnou^5, to W_{max} mporeŢ na ekfrŘzei to mŚgisto rujmŞ qrhmŘtwn anŘ monŘda qrŞnou.

’Ena parŘdeigma arqeŢou proswpikŤn protimŠsewn faŢnetai ston pŢnaka 3.3. Ston pŢnaka autŞ, ektŞc apŞ autŘ pou anafŚrjhkan parapŘnw, upŘrqei kai h dŠlwsh gia mŚgisth epitreptŠ poiŞthta. AutŞ sumbaŢnei giatŢ mporeŢ to termatikŞ

5H uphresŢa pragmatikoŰ qrŞnou parŚqetai sto qrŠsth th stigmŠ thc dhmiourgŢac tou perieqomŚnou thc.’Ena parŘdeigma tŚtoiac uphresŢac eŢnai h ap’ eujeŢac metŘdosh enŞc podosfairikoŰ agŤna.

3.3. O QrŠsthc 27

Š h sŰndesh tou telikoŰ qrŠsth na Śqei periorismŚnec dunatŞthtec kai na mhn uposthrŢzetai h parousŢash enŞc mŚsou se uyhlŞterh poiŞthta. An gia parŘdeigma o qrŠsthc diajŚtei mŢa asprŞmaurh ojŞnh den Śqei nŞhma na lŘbei Śgqrwmec stajerŚc eikŞnec. EidikŠ perŢptwsh apoteleŢ to aplŞ keŢmeno, gia to opoŢo upojŚtoume Şti den upŘrqoun diabajmŢseic poiŞthtac. PrŚpei, epŢshc, na shmeiwjeŢ Şti o qrŠsthc mporeŢ na dhlŤsei aperiŞrista megŘlo W_{max}.

H teleutaŢa parŘmetroc pou faŢnetai ston pŢnaka 3.3 eŢnai kai h basikŞterh gia thn epŢlush tou problŠmatoc tou qrŠsth, afoŰ kajorŢzei to kritŠrio epilogŠc thc apaitoŰmenhc uphresŢac. Sthn epŞmenh upoparŘgrafo anaferŞmaste analutikŞtera se autŞ to zŠthma.

3.3.4 To PrŞblhma BeltistopoŢhshc tou QrŠsth

SkopŞc tou qrŠsth eŢnai na kŘnei thn kalŰterh dunatŠ epilogŠ me bŘsh kŘpoio kritŠrio. JewroŰme trŢa endeqŞmena kritŠria epilogŠc:

(α) megistopoŢhsh thc qrhsimŞthtac. AutŞ to kritŠrio anafŚretai se qrŠstec pou den touc endiafŚrei kajŞlou to kŞstoc agorŘc thc uphresŢac , allŘ mŞno h poiŞthtŘ thc. P.q. metŘdosh video apŞ egqeŢrish kardiŘc.

(β) elaqistopoŢhsh tou kŞstouc agorŘc.’Enac qrŠsthc Śqei oikonomikŞ prŞblhma kai ton endiafŚrei na lŘbei thn uphresŢa me to elŘqisto dunatŞ kŞstoc.

(γ) megistopoŢhsh tou kajaroŰ ofŚlouc. Me autŞ to kritŠrio Śnac qrŠsthc prospajeŢ na beltistopoiŠsei thn qrhsimŞthta thc lambanŞmenhc uphresŢac se sunduasmŞ me to kŞstoc agorŘc thc.

IdanikŘ, gia na brei o qrŠsthc ton epijumhtŞ sunduasmŞ, me bŘsh Śna apŞ autŘ ta kritŠria, ja prŚpei na upologŢsei thn krŢsimh parŘmetro (qrhsimŞthta, kŞstoc agorŘc, Š kajarŞ Şfeloc) gia kŘje sunduasmŞ kai gia kŘje paroqŚa kai na epilŚxei autŞn gia ton opoŢo epitugqŘnetai to antŢstoiqo kritŠrio.

Gia ta dŰo prŤta kritŠria, h diadikasŢa eŢnai sqetikŘ aplŠ. Gia th megistopoŢhsh thc qrhsimŞthtac arkeŢ na exetasjoŰn oi prosforŚc mŞno gia ton eurŰtero sunduasmŞ,S_{max}, lŞgw monotonikŞthtac thc qrhsimŞthtac pou Śqoume

DhmŠtrioc E. KaloyikŘkhc

28 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

EpilogŠ PerieqomŚnou PerieqŞmeno SuntelestŠc ProtŢmhshc (k_c) PolitikŘ 70% AjlhtikŘ 30% PolitistikŘ 0% ParŘmetroi MŚswn gia PolitikŘ

TŰpoc MŚsou EpŢpedo ProtŢmhshc MŚgisth PoiŞthta ElŘqisth PoiŞthta AkoloujŢa EikŞnwn ApaiteŢtai Aristh KalŠ StajerŠ EikŞna EpijumeŢtai Aristh PolŰ KalŠ ’Hqoc ApokleŢetai —— —— KeŢmeno AdiŘforo Den Śqei DiabajmŢseic ParŘmetroi MŚswn gia AjlhtikŘ

TŰpoc MŚsou EpŢpedo ProtŢmhshc MŚgisth PoiŞthta ElŘqisth PoiŞthta AkoloujŢa EikŞnwn ApaiteŢtai Aristh MŚtria StajerŠ EikŞna EpijumeŢtai PolŰ KalŠ KalŠ ’Hqoc AdiŘforo KalŠ MŚtria KeŢmeno ApaiteŢtai Den Śqei DiabajmŢseic MŚgisto PlhrwtŚo PosŞ (W_{max}) 1000drq KritŠrio EpilogŠc MegistopoŢhsh KajaroŰ OfŚloouc

PŢnakac 3.3: ArqeŢo ProswpikŤn ProtimŠsewn

Ston pŢnaka autŞ, faŢnetai Śna parŘdeigma enŞc arqeŢou proswpikŤn protimŠsewn tou qrŠsth gia thn apaitoŰmenh uphresŢa. O qrŠsthc mporeŢ na apaiteŢ diaforetikŞ sunduasmŞ uphresŢac gia kŘje eŢdoc perieqomŚnou. EpŢshc, gia kŘje emplekŞmeno mŚso, jŚtei mŚgisto epitreptŞ epŢpedo poiŞthtac, afoŰ mporeŢ to termatikŞ tou na Śqei periorismŚnec dunatŞthtec parousŢashc. TŚloc, upŘrqei h dunatŞthta gia Řpeiro W_{max}.

upojŚsei^6. AntŢstoiqa, gia to kritŠrio elaqistopoŢhshc tou kŞstouc agorŘc, eŢnai logikŞ na upojŚsoume Şti o sunduasmŞc me th mikrŞterh qrhsimŞthta eŢnai o fjhnŞteroc. AutŞ pro˛pojŚtei Şti oi paroqeŢc qreŤnoun thn uyhlŠ poiŞthta akribŞtera apŞ th qamhlŠ, kŘti pou epŢshc eŢnai logikŞ. AkŞma kai autŠ h poluplokŞthta mporeŢ na mhn eŢnai anektŠ gia to qrŠsth, Ştan prŚpei na zhtŠsei kai na sugkrŢnei prosforŚc apŞ polloŰc paroqeŢc^7.

6H upŞjesh autŠ eŢnai polŰ logikŠ afoŰ eŢnai polŰ sunhjismŚno sthn prŘxh oi akribŤteroi sunduasmoŢ na eŢnai kalŰteroi.

7O arijmŞc twn paroqŚwn mporeŢ na eŢnai pŘra polŰ megŘloc, Şpwc gia parŘdeigma oi stajmoŢ metŘdoshc Šqou se pragmatikŞ qrŞno (real audio).

3.3. O QrŠsthc 29

To trŢto kritŠrio eŢnai sqetikŘ pio polŰploko. OrŢzoume, kat’ arqŠn, to kajarŞ Şfeloc enŞc sunduasmoŰ S pou parŚqetai apŞ ton paroqŚa P sto qrŠsth, me qrhsimŞthta Utility (S), me timŠ agorŘc T C_P (S), wc

NB_P (S) = Utility (S) − T C_P (S) . (3.6)

StŞqoc tou qrŠsth eŢnai h megistopoŢhsh tou kajaroŰ ofŚlouc NB_P (S). Me Řlla lŞgia to prŞblhma pou prŚpei na lŰsei o qrŠsthc eŢnai

max_{S,P} {NB_P (S)} = max_{S,P} {Utility (S) − T C_P (S)} . (3.7)

Gia autŞ to prŞblhma den eŢnai profanŤc efarmŞsimec, proseggŢseic Şpwc autŚc gia ta Řlla dŰo kritŠria. EdŤ o bŚltistoc sunduasmŞc mporeŢ na eŢnai opoiosdŠpote. AkŞma kai sthn perŢptwsh pou oi sunartŠseic qrhsimŞthtac kai kŞstouc agorŘc eŢnai monŞtonec wc proc thn poiŞthta, to antŢstoiqo kajarŞ Şfeloc mporeŢ na mhn eŢnai, afoŰ to kŞstoc agorŘc thc uphresŢac mporeŢ na kajorŢzetai aujaŢreta apŞ touc paroqeŢc. AutŞ, Şmwc, kajistŘ thn epilogŠ exairetikŘ kopiastikŠ kai qronobŞra gia to qrŠsth, afoŰ o arijmŞc tŞso twn sunduasmŤn Şso kai twn paroqŚwn mporeŢ na eŢnai megŘloc(ekjetikoŰ megŚjouc). To prŞblhma autŞ to exetŘzoume algorijmikŘ sto kefŘlaio 4.

GŢnetai, loipŞn, fanerŞ Şti o qrŠsthc ousiastikŘ adunateŢ na epilŚxei bŚltista me bŘsh ta parapŘnw kritŠria. H adunamŢa autŠ gŢnetai megalŰterh Ştan oi emplekŞmenoi paroqeŢc eŢnai apomakrusmŚnoi. TŞte h kajustŚrhsh thc kŘje diapragmŘteushc auxŘnei shmantikŘ, me apotŚlesma na meiŤnetai h qrhsimŞthta tou qrŠsth kai Řra h qrhsimŞthta tou gia thn apaitoŰmenh uphresŢa.

Oi duskolŢec autŚc, mporoŰn na xeperastoŰn me th qrŠsh enŞc hlektronikoŰ antiprosŤpou, o opoŢoc mporeŢ na kŘnei th zhtoŰmenh beltistopoŢhsh kalŰtera. ’Opwc ja doŰme sto KefŘlaio 4 mporeŢ na antimetwpŢsei polŰ apotelesmatikŘ to prŞblhma beltistopoŢhshc (3.7). Sthn epŞmenh parŘgrafo perigrŘfoume sunoptikŘ ta qarakthristikŘ enŞc tŚtoiou hlektronikoŰ antiprosŤpou.

DhmŠtrioc E. KaloyikŘkhc

30 KefŘlaio 3. OrismŞc kai AnŘlush tou ProblŠmatoc EpilogŠc

3.4 O HlektronikŞc AntiprŞswpoc

O hlektronikŞc antiprŞswpoc, Şpwc Śqoume dei (bl. kef. 2), apoteleŢ Śna autŞnomo prŞgramma pou, sthn prokeimŚnh perŢptwsh, Śqei wc stŞqo na antiproswpŠsei to qrŠsth sthn epilogŠ thc bŚltisthc uphresŢac. Oi idiŞthtec pou mporeŢ na Śqei dieukolŰnoun kai kŘnoun polŰ pio apotelesmatikŠ th diadikasŢa epilogŠc sunduasmoŰ uphresŢac kai paroqŚa. MporeŢ na upologŢsei grŠgora touc sunduasmoŰc me bŘsh tic protimŠseic tou qrŠsth kai na diapragmateujeŢ parŘllhla me Şlouc touc paroqeŢc, p.q., dhmiourgŤntac pollŚc parŘllhlec upodiergasŢec kajemiŘ apŞ tic opoŢec energeŢ anexŘrthta. EpiplŚon, mporeŢ na upŘrqei h dunatŞthta autŚc oi upodiergasŢec na metakinoŰntai stic topojesŢec twn paroqŚwn wc pistŘ antŢgrafa tou patrikoŰ antiprosŤpou kai na diapragmateŰontai topikŘ thn paroqŠ thc uphresŢac.

H sqedŢash tou antiprosŤpou prŚpei na eŢnai tŚtoia Ťste na mh dhmiourgoŰntai nŚa shmantikŘ problŠmata. Kat’ arqŠn, wc logismikŞ, katanalŤnei pŞrouc ston kŞmbo tou paroqŚa kai ja qrewjeŢ gia autŞ. H qrŚwsh autŠ prŚpei na eŢnai amelhtŚa se sqŚsh me to kŞstoc thc paroqŠc tou perieqomŚnou uphresŢac. EpŢshc, prŚpei oi leitourgŢec tou antiprosŤpou na mhn ephreŘzoun thn qrhsimŞthta tou qrŠsth. PrŚpei, dhladŠ na epitugqŘnetai h bŚltisth epilogŠ tou sunduasmoŰ uphresŢac qwrŢc na eisŘgontai shmantikŚc kajusterŠseic. TŚloc, eŢnai aparaŢthto o antiprŞswpoc na gnwrŢzei tic protimŠseic tou qrŠsth kai anŘloga me th sumperiforŘ tou, na prosarmŞzei tic katŘllhlec paramŚtrouc sto arqeŢo proswpikŤn protimŠsewn.

Sto 4o kefŘlaio perigrŘfoume mŢa prosŚggish gia mŢa sqedŞn bŚltisth epilogŠ sunduasmoŰ uphresŢac me bŘsh to kritŠrio megistopoŢhshc tou kajaroŰ ofŚlouc, enŤ sto kefŘlaio 5 exetŘzoume thn perŢptwsh epanadiapragmŘteushc thc Šdh pareqŞmenhc uphresŢac me dunatŞthta anaprosarmogŠc tou sunduasmoŰ Š akŞma kai diakopŠc thc.

KefŘlaio 4

DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

4.1 DiadikasŢa EpilogŠc

H diadikasŢa epilogŠc thc apaitoŰmenhc uphresŢac perilambŘnei diadoqikŚc erwtŠseic kai apantŠseic metaxŰ tou hlektronikoŰ antiprosŤpou kai twn paroqŚwn thc uphresŢac. Gia na mporeŢ na diapragmateŰetai tautŞqrona me Şlouc touc paroqeŢc, o antiprŞswpoc dhmiourgeŢ Śna jugatrikŞ antiprŞswpo gia kŘje Śnan apŞ autoŰc. Oi jugatrikoŢ antiprŞswpoi mporeŢ na eŢnai antŢgrafa tou patrikoŰ. Se perŢptwsh pou den eŢnai, prŚpei na diajŚtoun thn elŘqisth apaitoŰmenh plhroforŢa gia na mporeŢ na gŢnei h diapragmŘteush. EpŢshc, mporoŰn na Śqoun th dunatŞthta na metanasteŰoun stic topojesŢec twn paroqŚwn qwrŢc autŞ eŢnai apŞluta aparaŢthto. AutŞ ja bohjoŰse ston periorismŞ tou megŚjouc plhroforŢac pou apaiteŢtai na metaferjeŢ mŚsw diktŰou, eidikŘ se periptŤseic pou h diapragmŘteush diarkeŢ arketŘ.

KŘje jugatrikŞc antiprŞswpoc, Űstera apŞ th diapragmŘteush epilŚgei Śnan proteinŞmeno bŚltisto sunduasmŞ apŞ ton antŢstoiqo paroqŚa. H diapragmŘteush autŠ eŢnai endiafŚrousa mŞno Ştan to kritŠrio epilogŠc eŢnai h beltistopoŢhsh tou kajaroŰ ofŚlouc. Stic Řllec dŰo periptŤseic o bŚltistoc sunduasmŞc eŢnai gnwstŞc Řmesa (autŞc me th megalŰterh qrhsimŞthta, Š autŞc me to mikrŞtero kŞstoc agorŘc).

H basikŠ idŚa tou algorŢjmou Śqei wc exŠc: arqikŘ upologŢzetai to kajarŞ

32 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

Şfeloc, gia kŘpoio sunduasmŞ uphresŢac o opoŢoc jewreŢtai to arqikŞ shmeŢo thc diadikasŢac. An o sunduasmŞc autŞc ikanopoieŢ kŘpoia sunjŠkh, wc proc to kritŠrio pou Śqei jŚsei o qrŠsthc, tŞte autŞc proteŢnetai wc bŚltistoc kai epistrŚfetai ston patrikŞ antiprŞswpo. AlliŤc, suneqŢzetai h diapragmŘteush me kŘpoion Řllo sunduasmŞ. Oi sunduasmoŢ pou epistrŚfontai apŞ touc jugatrikoŰc antiprosŤpouc sugkentrŤnontai apŞ ton patrikŞ antiprŞswpo o opoŢoc apofasŢzei ton sunduasmŞ (Š touc sunduasmoŰc) pou ja protajeŢ ston telikŞ qrŠsth wc bŚltistoc. Stic epŞmenec paragrŘfouc anaferŞmaste mŞno sthn perŢptwsh pou to kritŠrio epilogŠc eŢnai h megistopoŢhsh tou kajaroŰ ofŚlouc.

4.2 EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac

H aneŰresh tou bŚltistou sunduasmoŰ, gia thn perŢptwsh megistopoŢhshc tou kajaroŰ ofŚlouc, ja mporoŰse na epiteuqjeŢ me th qrŠsh tou exantlhtikoŰ algorŢjmou. Se autŠ thn perŢptwsh, o antiprŞswpoc (dhladŠ, oi jugatrikoŢ tou) zhtŘei apŞ touc paroqeŢc timŚc gia Şlouc touc dunatoŰc sunduasmoŰc kai me bŘsh autŚc tic timŚc, upologŢzei ta kajarŘ ofŚlh twn sunduasmŤn. KatŞpin, epilŚgei to sunduasmŞ me to megalŰtero kajarŞ Şfeloc.

O algŞrijmoc autŞc dŢnei ton kalŰtero dunatŞ sunduasmŞ qwrŢc, Şmwc, na eŢnai apodotikŞc upologistikŘ. H kajustŚrhsh gia ton upologismŞ Şlwn twn dunatŤn sunduasmŤn mporeŢ na mhn eŢnai apodektŠ apŞ ton telikŞ qrŠsth. EpŢshc, diaisjhtikŘ, faŢnetai na eŢnai shmantikŠ spatŘlh autŞc o upologismŞc, afoŰ mŞno Śnac apŞ touc sunduasmoŰc ja epilegeŢ telikŘ. AkŞma, Şmwc, kai an qrhsimopoiŠsoume ton exantlhtikŞ algŞrijmo to erŤthma pou tŢjetai eŢnai an Śqei nŞhma na anazhtoŰme to bŚltisto sunduasmŞ.

Sto prohgoŰmeno kefŘlaio eŢdame Şti den eŢnai dunatŞ na gnwrŢzoume to akribŚc montŚlo gia th sunŘrthsh qrhsimŞthtac tou qrŠsth kai orŢsame Śna antŢstoiqo proseggistikŞ. AutŞ shmaŢnei Şti to kalŰtero pou mporeŢ na kŘnei Śnac mhqanismŞc epilogŠc eŢnai na brei Śnan proseggistikŘ bŚltisto. ExŘllou autŞ sumbaŢnei kai Ştan o qrŠsthc “diapragmateŰetai” qwrŢc th boŠjeia hlektronikoŰ antiprosŤpou kajŤc eŢnai dŰskolo na ektimŠsei akribŤc tic protimŠseic tou. AutŞ, mporeŢ na to kŘnei mŞno Űstera apŞ makroqrŞnia qrŠsh me pollŚc dokimŚc, opŞte o qrŠsthc

4.2. EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac 33

majaŢnei kai sugklŢnei proc to pragmatikŘ bŚltisto (kai pŘli qwrŢc apŞluth akrŢbeia). KatŘ thn Ţdia Śnnoia kai o hlektronikŞc antiprŞswpoc mporeŢ na diajŚtei kŘpoia diadikasŢa ekmŘjhshc (bl. kef 6) kai na sugklŢnei proc ton pragmatikŘ bŚltisto sunduasmŞ parakoloujŤntac th sumperiforŘ tou qrŠsth.

4.2.1 ProteinŞmenh DiadikasŢa EpilogŠc

Sthn paroŰsa ergasŢa proteŢnetai Śnac algŞrijmoc o opoŢoc den exetŘzei Şlouc touc dunatoŰc sunduasmoŰc. ExetŘzei me eurestikŞ trŞpo mŞno orismŚnouc elpŢzontac na ftŘsei polŰ sŰntoma sto bŚltisto Š se kŘpoion sqedŞn bŚltisto. O algŞrijmoc autŞc anaptŰqjhke sta plaŢsia tou Śrgou MONTAGE [1], se sunergasŢa me thn Anna KurŢkoglou. H diadikasŢa xekinŘei apŞ Śna sunduasmŞ kai metabaŢnei proc geitonikoŰc Şso beltiŤnetai to kajarŞ Şfeloc. Me autŞn ton trŞpo, ousiastikŘ o algŞrijmoc termatŢzei mŞlic sunantŠsei Śna topikŞ mŚgisto tou kajaroŰ ofŚlouc kajŤc exetŘzei touc sunduasmoŰc. UpŘrqei, Şmwc, perŢptwsh na upŘrqoun kai Řlla topikŘ mŚgista. Par’ Şla autŘ, h apotŢmhsh thc epŢdoshc tou algorŢjmou Śqei deŢxei Şti stic perissŞterec apŞ autŚc tic perissŞterec periptŤseic ja dŤsei Śna sunduasmŞ kontŘ sto bŚltisto.

To arqikŞ shmeŢo thc diadikasŢac eŢnai o eurŰteroc dunatŞc sunduasmŞc. AutŞc o sunduasmŞc Śqei th megalŰterh qrhsimŞthta. UpojŚtoume Şti metaxŰ dŰo sunduasmŤn me to Ţdio kajarŞ Şfeloc, o qrŠsthc protimŘei autŠ me th megalŰterh qrhsimŞthta. Ara o sunduasmŞc ston opoŢo ja stamatŠsei o algŞrijmoc ja Śqei sŢgoura th megalŰterh qrhsimŞthta apŞ autoŰc me to Ţdio kajarŞ Şfeloc. OusiastikŘ, autŠ h upŞjesh shmaŢnei Şti h qrhsimŞthta Śqei megalŰtero “bŘroc” apŞ to kŞstoc agorŘc.

XekinŤntac, loipŞn, o algŞrijmoc apŞ ton eurŰtero dunatŞ sunduasmŞ, prospajeŢ na metabeŢ se Śna geitonikŞ meiŤnontac monadiaŢa to diakritŞ epŢpedo poiŞthtac enŞc apŞ ta emplekŞmena mŚsa. An autŠ h metŘbash odhgŠsei se beltŢwsh tou kajaroŰ ofŚlouc , tŞte epiqeireŢtai peraitŚrw meŢwsh thc poiŞthtac. H Şlh diadikasŢa stamatŘei Ştan den upŘrqei topikŘ beltŢwsh tou kajaroŰ ofŚlouc.

O algŞrijmoc, qwrŢc na dŢnei pŘnta to bŚltisto sunduasmŞ eŢnai arketŘ grŠgoroc afoŰ exetŘzei Śna mikrŞ uposŰnolo Şlwn twn dunatŤn sunduasmŤn. H ektŚlesŠ tou mporeŢ na epitaqunjeŢ akŞma perissŞtero, an tejeŢ mŢa oriakŠ timŠ

DhmŠtrioc E. KaloyikŘkhc

34 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

gia to kajarŞ Şfeloc, pŘnw apŞ thn opoŢa o antŢstoiqoc sunduasmŞc jewreŢtai ikanopoihtikŞc.’Ena tŚtoio katŤfli mporeŢ na kajoristeŢ statistikŘ parathrŤntac tic epilogŚc tou qrŠsth. Sthn parŘgrafo pou akoloujeŢ perigrŘfetai analutikŞtera o proteinŞmenoc algŞrijmoc epilogŠc.

4.3 LeptomerŠc PerigrafŠ tou AlgorŢjmou gia thn EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac

O algŞrijmoc gia thn epilogŠ sunduasmoŰ ekteleŢtai apŞ touc jugatrikoŰc antiprosŤpouc, oi opoŢoi mŞlic dhmiourghjoŰn arqŢzoun th diadikasŢa diapragmŘteushc me touc paroqeŢc. ArqikŘ, loipŞn, upologŢzetai o sunduasmŞc me th megalŰterh qrhsimŞthta. AutŞc, Şpwc anafŚrame parapŘnw, eŢnai to shmeŢo ekkŢnhshc tou algorŢjmou. O paroqŚac lambŘnei mŢa aŢthsh gia prosforŘ uphresŢac kai anakoinŤnei ston antŢstoiqo jugatrikŞ antiprŞswpo Śna sunolikŞ kŞstoc agorŘc. Sthn perŢptwsh uphresiŤn pragmatikoŰ qrŞnou, o paroqŚac mporeŢ na anakoinŤnei rujmŞ kŞstouc, kajŤc den eŢnai gnwstŠ h akribŠc diŘrkeia thc uphresŢac.

H anakoŢnwsh tou kŞstouc agorŘc thc uphresŢac, dŢnei ston antiprŞswpoantŢgrafo th dunatŞthta na upologŢsei to kajrŞ Şfeloc pou antistoiqeŢ sto sugkekrimŚno sunduasmŞ. An o sunduasmŞc autŞc eŢnai ikanopoihtikŞc, tŞte dŢnei autŞn wc prŞtash ston patrikŞ antiprŞswpo. Sthn perŢptwsh pou to kajarŞ Şfeloc autoŰ tou sunduasmoŰ den eŢnai arketŘ ikanopoihtikŠ, upologŢzontai Şloi oi geitonikoŢ sunduasmoŢ anŘmesa stouc opoŢouc anazhteŢtai kŘpoioc pou Śqei megalŰtero kajarŞ Şfeloc apŞ ton arqikŞ sunduasmŞ.

To qarakthristikŞ stoiqeŢo thc metŘbashc apŞ Śna sunduasmŞ se Śna geitonikŞ tou eŢnai h meŢwsh thc qrhsimŞthtac tou sunduasmoŰ. AutŞ mporeŢ na gŢnei eŢte meiŤnontac to diakritŞ epŢpedo poiŞthtac kŘpoiou mŚsou, eŢte apaloŢfontac Śna mŚso apŞ to sunduasmŞ. Opwc eŢdame sto prhgoŰmeno kefŘlaio ta epŢpeda protŢmhshc gia Śna mŚso mporeŢ na eŢnai diapragmateŰsima (epijumŢa, adiaforŢa) Š Şqi (apaŢthsh, apokleismŞc). H afaŢresh enŞc mŚsou mporeŢ na gŢnei mŞno an h protŢmhsh tou qrŠsth gia autŞ eŢnai diapragmateŰsimh.

4.3. LeptomerŠc PerigrafŠ tou AlgorŢjmou gia thn EpilogŠ SunduasmoŰ MŚgisthc WfelimŞthtac 35 Oi dŰo autŚc periptŤseic elŘttwshc thc qrhsimŞthtac, mac odhgoŰn ston orismŞ dŰo kathgoriŤn geitonikŤn sunduasmŤn. H mŢa kathgorŢa anafŚretai sth meŢwsh twn diakritŤn epipŚdwn poiŞthtac kai touc antŢstoiqouc sunduasmoŰc touc onomŘzoume geŢtonec prŤthc tŘxhc. Gia na mporeŢ na qarakthristeŢ Śnac sunduasmŞc, A, geŢtonac prŤthc tŘxhc enŞc Řllou, B, ja prŚpei na diajŚtei akribŤc ta Ţdia mŚsa sta Ţdia diakritŘ epŢpeda poiŞthtac ektŞc apŞ Śna kai monadikŞ mŚso sto opoŢo h poiŞthta na diafŚrei katŘ Śna epŢpedo apŞ to antŢstoiqo tou sunduasmoŰ B. PrŚpei epŢshc na shmeiwjeŢ Şti h meŢwsh se kŘpoio epŢpedo poiŞthtac mporeŢ na gŢnei mŞno efŞson den parabiŘzetai to katŤtero epitreptŞ Şrio poiŞthtac pou Śqei orŢsei o qrŠsthc. AntŢstoiqa, sthn perŢptwsh apaloifŠc enŞc mŚsou o sunduasmŞc pou prokŰptei onomŘzetai geŢtonac deŰterhc tŘxhc.

Me bŘsh autŞn to diaqwrismŞ, o algŞrijmoc orŢsthke Śtsi Ťste na ekteleŢtai se dŰo diaforetikŚc katastŘseic, thn katŘstash meŢwshc poiŞthtac kai thn katŘstash afaŢreshc mŚsou. Gia lŞgouc aplŞthtac ja tic anafŚroume wc katŘstash poiŞthtac (QoS mode) kai katŘstash mŚsou (media mode), antŢstoiqa: katŘstash poiŞthtac: O algŞrijmoc arqikŘ brŢsketai se katŘstash poiŞthtac.

AutŞ shmaŢnei Şti Ştan jewrhjeŢ o trŚqwn sunduasmŞc mh ikanopoihtikŞc, tŞte epiqeireŢtai h meŢwsh thc poiŞthtac enŞc mŚsou katŘ Śna diakritŞ epŢpedo.’Otan gŢnei autŞ, prokŰptei Śnac nŚoc sunduasmŞc uphresŢac o opoŢoc eŢnai geŢtonac prŤthc tŘxhc wc proc ton prohgoŰmeno. An autŞc o sunduasmŞc den Śqei shmantikŘ megalŰtero kajarŞ Şfeloc apŞ thn antŢstoiqh tou prohgoŰmenou, tŞte anazhteŢtai Śnac Řlloc geŢtonac prŤthc tŘxhc. Se perŢptwsh pou kanŚnac apŞ autoŰc den odhgeŢ se beltŢwsh tou kajaroŰ ofŚlouc, tŞte o algŞrijmoc anaqwreŢ apŞ thn katŘstash poiŞthtac kai metabaŢnei se katŘstash mŚsou. H metŘbash autŠ gŢnetai, epŢshc, Ştan den mporeŢ na meiwjeŢ Řllo h poiŞthta kanenŞc mŚsou.

H seirŘ me thn opoŢa exetŘzontai oi geŢtonec prŤthc tŘxhc basŢzetai sthn upŞjesh pou Śqoume kŘnei, jewrŤntac Şti apŞ dŰo sunduasmoŰc me Ţsa kajarŘ ofŚlh protimŘtai autŞc me th megalŰterh qrhsimŞthta. ProspajŤntac o algŞrijmoc na meiŤsei Şso to dunatŞ ligŞtero th qrhsimŞthta thc uphresŢac, taxinomeŢ katŘ fjŢnousa seirŘ touc geŢtonec wc proc th qrhsimŞthta kai touc exetŘzei Śnan proc Śnan, zhtŤntac antŢstoiqec prosforŚc. MŞlic, brejeŢ

DhmŠtrioc E. KaloyikŘkhc

36 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

kŘpoioc geŢtonac pou beltiŤnei to kajarŞ Şfeloc, tŞte epanalambŘnetai h parapŘnw diadikasŢa me arqikŞ sunduasmŞ ton trŚqonta.

katŘstash mŚsou: Me parŞmoio trŞpo, upologŢzontai prŤta Şloi oi geŢtonec deŰterhc tŘxhc tou trŚqontoc sunduasmoŰ. An h afaŢresh opoioudŠpote mŚsou den odhgŠsei se beltŢwsh thc qrhsimŞthtac, tŞte o algŞrijmoc termatŢzetai epistrŚfontac ton trŚqonta sunduasmŞ an autŞc Śqei jetikŠ sunolikŞ kajarŞ Şfeloc. An o sunduasmŞc Śqei arnhtikŞ kajarŞ Şfeloc, tŞte de dŢnetai kamŢa prosforŘ ston patrikŞ antiprŞswpo. ArnhtikŞ kajarŞ Şfeloc shmaŢnei Şti to kŞstoc agorŘc tou sunduasmoŰ eŢnai asŰmforo gia to qrŠsth. An brejeŢ kŘpoioc geŢtontac deŰterhc tŘxhc opoŢoc Śqei megalŰtero kajarŞ Şfeloc apŞ ton trŚqonta, tŞte o algŞrijmoc metabaŢnei xanŘ se katŘstash afaŢreshc epipŚdou poiŞthtac kai ekteleŢtai me arqikŞ shmeŢo ton trŚqonta sunduasmŞ.

’Ena shmantikŞ pleonŚkthma autoŰ tou algorŢjmou eŢnai to Şti de qreiŘzetai na upologistoŰn oi qrhsimŞthtec Şlwn twn exetazŞmenwn sunduasmŤn kai zhtŘ prosforŚc gia geitonikoŰc sunduasmoŰc mŞno an den Śqei brejeŢ kŘpoioc pou na beltiŤnei to kajarŞ Şfeloc. AutŞ sumbaŢnei giatŢ o algŞrijmoc xekinŘ apŞ ton eurŰtero dunatŞ sunduasmŞ o opoŢoc “emperiŚqei” Şlouc touc upŞloipouc upŞ thn Śnnoia Şti mporoŰn na paraqjoŰn apŞ autŞn me mŢa seirŘ monadiaŢwn meiŤsewn diakritŤn epipŚdwn poiŞthtac Š apaloifŤn mŚswn.

AxŢzei na shmeiŤsoume Şti an h qrŚwsh eŢnai ajroistikŠ wc proc ta mŚsa kai ta epŢpeda poiŞthtac, tŞte to mŚgisto kajarŞ Şfeloc mporeŢ na exaqjeŢ megistopoiŤntac ta epimŚrouc ofŚlh twn mŚswn. O sunduasmŞc pou ja proteinŞtan ja Štan o kalŰteroc dunatŞc. AutŠ, Şmwc, h prosŚggish den eŢnai swstŠ kajŤc pro˛pojŚtei Şti o antiprŞswpoc gnwrŢzei to mhqanismŞ qrŚwshc tou paroqŚa. EpiplŚon, o paroqŚac mporeŢ na efarmŞzei kŘpoia politikŠ ekptŤsewn kai Řra na mhn efarmŞzetai kŘpoio ajroistikŞ montŚlo qrŚwshc. O proteinŞmenoc algŞrijmoc leitourgeŢ anexŘrthta apŞ ta sqŠmata qrŚwshc twn paroqŚwn, kŘti pou ton kajistŘ exairetikŘ euŚlikto. Sto ParŘrthma ?? paratŢjetai h austhrŠ perigrafŠ tou algorŢjmou se yeudokŤdika me Şlouc touc aparaŢthtouc orismoŰc.

KŘje jugatrikŞc antiprŞswpoc ekteleŢ ton parapŘnw algŞrijmo kai epistrŚfei Śna sunduasmŞ uphresŢac o opoŢoc eŢnai sqedŞn bŚltistoc gia ton antŢstoiqo

4.4. JewrhtikŠ AxiolŞghsh 37

paroqŚa. O patrikŞc antiprŞswpoc sugkentrŤnei tic protŘseic twn jugatrikŤn tou kai epilŚgei to sunolikŘ bŚltisto sunduasmŞ. An upŘrqoun kai Řlloi sunduasmoŢ (apŞ autoŰc pou sunŚlexe) pou Śqoun th mŚgisth timŠ kajaroŰ ofŚlouc, tŞte epilŚgetai autŞc me th mŚgisth qrhsimŞthta, afoŰ Şpwc Śqoume anafŚrei, h qrhsimŞthta jewroŰme Şti Śqei megalŰtero “bŘroc” apŞ to kŞstoc agorŘc thc uphresŢac. Stic epŞmenh parŘgrafo suzhteŢtai h jewrhtikŠ kai h peiramatikŠ axiolŞghsh tou proteinŞmenou algorŢjmou.

4.4 JewrhtikŠ AxiolŞghsh

Sthn parŘgrafo autŠ gŢnetai jewrhtikŠ axiolŞghsh tou proteinŞmenou algorŢjmou. ApodeiknŰetai Şti eŢnai sqetikŘ grŠgoroc (poluwnumikŞc) kai h apŞfasŠ tou, kŘtw apŞ realistikŚc upojŚseic, tautŢzetai me thn bŚltisth epilogŠ.

4.4.1 IdiŞthtec

OrŢzoume mia sqŚsh diŘtaxhc sto sŰnolo twn sunduasmŤn uphresŢac. OrŢzoume Şti o sunduasmŞc x kuriarqeŢ^1 tou sunduasmoŰ y (sumb. x ≥ y) Ştan, gia kŘje diaforetikŞ perieqŞmeno uphresŢac, o x periŚqei Şla ta mŚsa pou periŚqei kai o y (gia to Ţdio perieqŞmeno) se diakritŘ epŢpeda poiŞthtac ta opoŢa den eŢnai “qeirŞtera” apŞ ta antŢstoiqa tou sunduasmoŰ y.

EpŢshc, kŘnoume thn upŞjesh Şti h qrŚwsh pou efarmŞzetai apŞ touc paroqeŢc Śqei tic parakŘtw idiŞthtec an x ≥ y:

• ’Ena opoiodŠpote mŚso (to opoŢo den emperiŚqetai stouc x, y) kostŢzei perissŞtero Ştan sumperilhfjeŢ sto sunduasmŞ y apŞ Şso ston x.

• Gia Śna mŚso to opoŢo anŠkei kai ston x kai ston y, kostŢzei perissŞtero h anabŘjmish thc poiŞthtac tou sto sunduasmŞ y apŞ Şso ston x.

PolŰ suqnŘ sthn prŘxh efarmŞzontai tŚtoiou eŢdouc politikŚc apŞ touc paroqeŢc dŢnontac Śtsi kŢnhtra stouc pelŘtec na agorŘsoun megalŰterec uphresŢec.

1H Śnnoia thc kuriarqŢac prokŰptei apŞ to Şti o kurŢarqoc sunduasmŞc “periŚqei” ton antŢstoiqo kuriarqoŰmeno, katŘ thn Śnnoia Şti o deŰteroc mporeŢ na dhmiourghjeŢ apŞ ton prŤto me mia seirŘ apŞ monadiaŢec meiŤseic thc qrhsimŞthtac tou prŤtou.

DhmŠtrioc E. KaloyikŘkhc

38 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

’Eqei apodeiqjeŢ [35] Şti an Şla ta mŚsa eŢnai apaitoŰmena (dhl. apagoreŰetai na apaloifjeŢ kŘpoio katŘ thn ektŚlesh tou algorŢjmou), tŞte o sunduasmŞc uphresŢac pou epilŚgei o proteinŞmenoc algŞrijmoc kuriarqeŢ tou antŢstoiqou sunduasmoŰ pou epilŚgei o exantlhtikŞc algŞrijmoc.

H deŰterh idiŞthta tou algorŢjmou pro˛pojŚtei Şti o paroqeŢc efarmŞzoun ajroistikŠ qrŚwsh wc proc ta mŚsa kai ta diaforetikŘ tmŠmata perieqomŚnwn. AutŞ eŢnai mia eidikŠ perŢptwsh twn idiotŠtwn thc qrŚwshc pou anafŚrontai parapŘnw. ApodeiknŰetai [35] Şti o sunduasmŞc pou epilŚgei o proteinŞmenoc algŞrijmoc tautŢzetai me to bŚltisto.

4.4.2 To PrŞblhma

Sth genikŠ perŢptwsh, Şpou de gŢnetai kamŢa upŞjesh gia th qrŚwsh pou efarmŞzoun oi paroqeŢc, to prŞblhma epilogŠc tou sunduasmoŰ uphresŢac me to mŚgisto kajarŞ Şfeloc periŚqei ekjetikŞ plŠjoc timŤn kajaroŰ ofŚlouc pou prŚpei (sth qeirŞterh perŢptwsh) na elegqjoŰn Şloi. AutŞ sumbaŢnei giatŢ de gnwrŢzoume ek twn prwtŚrwn kanŚna stoiqeŢo Š idiŞthta gia ton trŞpo pou tŢjetai to kŞstoc agorŘc miac uphresŢac. O mŞnoc trŞpoc na to mŘjoume eŢnai na rwtŠsoume ton paroqŚa gia kŘje sunduasmŞ uphresŢac.

Sthn perŢptwsh pou upojŚtoume Şti h qrŚwsh pou efarmŞzoun oi paroqeŢc eŢnai ajroistikŠ kai Şti to kajarŞ Şfeloc eŢnai amfŢtono wc proc ta epŢpeda poiŞthtac, tŞte Şpwc anafŚrjhke parapŘnw o algŞrijmoc proteŢnei pŘnta to bŚltisto sunduasmŞ. AutŞ shmaŢnei se autŠ thn perŢptwsh to prŞblhma Śqei poluwnumikŠ poluplokŞthta kai mŘlista grammikŠ, O (cμq), wc proc ton arijmŞ twn jematikŤn perioqŤn, twn emplekomŚnwn mŚswn kai twn epipŚdwn poiŞthtac. AutŞ exhgeŢtai apŞ to gegonŞc Şti sth qeirŞterh perŢptwsh o bŚltistoc sunduasmŞc ja prokŰyei apŞ th diadoqikŠ elŘttwsh Şlwn twn epipŚdwn poiŞthtac gia Şla ta mŚsa.

O proteinŞmenoc algŞrijmoc Śqei perŢpou tetragwnikŠ poluplokŞthta (bl. parakŘtw) giatŢ de lambŘnei upŞyh kamŢa apŞ tic parapŘnw upojŚseic, me apotŚlesma na prŚpei na kŘnei perissŞterec prŘxeic.

4.4. JewrhtikŠ AxiolŞghsh 39

4.4.3 O AlgŞrijmoc kai h PoluplokŞthtŘ tou

Sthn parŘgrafo autŠ parousiŘzetai o proteinŞmenoc algŞrijmoc se morfŠ yeudikŤdika kajŤc kai h anŘlush thc poluplokŞthtŘc tou wc proc th qeirŞterh dunatŠ perŢptwsh.

OrismŞc 4.4.1 (DiadikasŢa UpologismoŰ QrhsimŞthtac) Gia Śna sunduasmŞ x ∈ C orŢzetai h diadikasŢa (prŞgramma) ComputeUtility(x), h opoŢa upologŢzei th qrhsimŞthta tou sunduasmoŰ x.

OrismŞc 4.4.2 (AnakoŢnwsh KŞstouc AgorŘc) Gia Śna sunduasmŞ x ∈ C orŢzetai h diadikasŢa (prŞgramma) TakeCharge(x), katŘ thn opoŢa o antiprŞswpoc lambŘnei apŞ ton paroqŚa mŢa timŠ agorŘc gia to sunduasmŞ uphresŢac x. Gia thn perŘtwsh autŠc thc diadikasŢac apaiteŢtai h dunatŞthta epikoinwnŢac tou antiprosŤpou me ton paroqŚa.

OrismŞc 4.4.3 (UpologismŞc GeitŞnwn) Gia Śna sunduasmŞ x ∈ C kai mŢa metablhtŠ Mode ∈ {QoS, Media} orŢzetai h diadikasŢa (prŞgramma) ComputeNeighbors(x, u(x), Mode). An Mode = QoS, tŞte upologŢzontai oi geŢtonec prŤthc tŘxhc tou x, alliŤc upologŢzontai oi geŢtonec deŰterhc tŘxhc tou x. H diadikasŢa autŠ epistrŚfei mŢa lŢsta apŞ sunduasmoŰc. EpŢshc, upologŢzei th qrhsimŞthta kŘje geitonikŞ sunduasmŞ kai epistrŚfei Śna pŢnaka P me tic antŢstoiqec timŚc gia kŘje geitonikŞ sunduasmŞ. EdŤ h qrhsimŞthta kŘje geitonikoŰ sunduasmoŰ upologŢzetai eŰkola me bŘsh th qrhsimŞthta tou sunduasmoŰ x pou eŢnai Šdh gnwstŠ.

OrismŞc 4.4.4 Gia Śna sŰnolo sunduasmŤn N ⊆ C orŢzetai h diadikasŢa MinUDNeighb(N), h opoŢa epistrŚfei to sunduasmŞ x ∈ N me th megalŰterh qrhsimŞthta.

AlgŞrijmoc A = Widest(ProtimŠseic QrŠsth); u(A) = ComputeUtility(A); c(A) = TakeCharge(A);

DhmŠtrioc E. KaloyikŘkhc

40 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

NB(A) = u(A) - c(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); c(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 == “QoS”) then Mode = “Media” else

break;

end forever

AnŘlush PoluplokŞthtac

TmŠma EpistŠmhc UpologistŤn

4.4. JewrhtikŠ AxiolŞghsh 41

Gia thn anŘlush thc epŢdoshc tou proteinŞmenou algorŢjmou jewroŰme thn qeirŞterh dunatŠ perŢptwsh, katŘ thn opoŢa oi protimŠseic tou qrŠsth perilambŘnoun Şla ta dunatŘ mŚsa se diapragmateŰsimh morfŠ (dhl. mh apaitoŰmena) me Şla ta diakritŘ epŢpeda poiŞthtac na eŢnai epitreptŘ.

’Estw μ o arijmŞc Şlwn twn emplekŞmenwn mŚswn anŘ jematikŠ perioqŠ, c o arijmŞc Şlwn twn perieqomŚnwn kai q o arijmŞc Şlwn twn diakritŤn epipŚdwn poiŞthtac twn mŚswn plhn tou keimŚnou. Kat’ arqŠn, axŢzei na shmeiŤsoume Şti o exantlhtikŞc algŞrijmoc ja exŚtaze Şlouc touc dunatoŰc sunduasmoŰc. O arijmŞc autŤn twn sunduasmŤn eŢnai ekjetikŞc, q^{cμ}, Řra kai h poluplokŞthta tou exantlhtikoŰ algorŢjmou eŢnai ekjetikŠ.

’Eqoume, loipŞn, ta exŠc shmeŢa:

• O upologismŞc thc qrhsimŞthtac tou eurŰterou dunatoŰ sunduasmoŰ apaiteŢ O (c × μ) prŘxeic (prosjŚseic kai pollaplasiasmoŰc). AutŞ prokŰptei Řmesa apŞ ton orismŞ thc sunŘrthshc qrhsimŞthtac gia Śna sunduasmŞ x: u (x) = W_{max} × ∑ c k_c ∑ m ρ^c_mu_m (q_m)

Gia na upologisteŢ h en lŞgw qrhsimŞthta, upologŢzetai to parapŘnw diplŞ Řjroisma. O upologismŞc tou u_m (q_m) mporoŰme na upojŚsoume Şti gŢnetai se O (1) afoŰ Śqoume upojŚsei Şti h apeikŞnish sta diakritŘ epŢpeda poiŞthtac eŢnai anexŘrthth apŞ ton ekŘstote sunduasmŞ kai Řra mporoŰme na jewrŠsoume Şti Śqei pro˛pologisteŢ.

• O upologismŞc twn geitŞnwn (ComputeNeighbors(A, u(A), Mode)) Śqei poluplokŞthta O (c × μ). Kat’ arqŠn oi upologismoŢ thc qrhsimŞthtac enŞc geŢtona mporoŰn na gŢnoun se “qrŞno” O (1) afoŰ arkeŢ na upologisteŢ to upŞloipo pou prokŰptei apŞ thn monadiaŢa diaforŘ touc apŞ to sunduasmŞ A, tou opoŢou th qrhsimŞthta gnwrŢzoume Šdh. EpŢshc, afoŰ h monadiaŢa meŢwsh thc qrhsimŞthtac enŞc sunduasmoŰ Śqei poluplokŞthta O (1), h apŞdosh autŠc thc diadikasŢac eŢnai anŘlogh tou arijmoŰ twn pijanŤn geitŞnwn tou A. An o algŞrijmoc brŢsketai se katŘstash afaŢreshc poiŞthtac (Mode = QoS) tŞte upologŢzontai oi geŢtonec prŤthc tŘxhc. AutoŢ eŢnai to polŰ tŞsoi Şsoc eŢnai o arijmŞc Şlwn twn mŚswn gia kŘje eŢdoc perieqomŚnou, dhladŠ c × μ.

DhmŠtrioc E. KaloyikŘkhc

42 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

An o algŞrijmoc brŢsketai se katŘstash afaŢreshc mŚsou (Mode = Media) tŞte upologŢzontai oi geŢtonec deŰterhc tŘxhc. EdŤ o arijmŞc twn geitŞnwn eŢnai Şlec oi dunatŚc periptŤseic afaŢreshc enŞc kai mŞno mŚsou gia kŘje eŢdoc perieqomŚnou. AutŞc o arijmŞc eŢnai kai pŘli to polŰ c×μ. Ara, o upologismŞc twn geitŞnwn Śqei poluplokŞthta O (c × μ). TŚloc gia lŞgouc apŞdoshc oi sunduasmoŢ pou parŘgontai taxinomoŰntai wc proc th qrhsimŞthtŘ touc. Ara h poluplokŞthta autŠc thc diadikasŢac eŢnai O (cμlog (cμ)).

• H aneŰresh tou geŢtona me th megalŰterh qrhsimŞthta (MinUDNeighb(Neighbors)) mporeŢ na upologisteŢ se qrŞno O (1), kajŤc to sŰnolo twn sunduasmŤn eŢnai taxinomhmŚno.

• To plŠjoc twn epanalŠyewn tou eswterikoŰ while eŢnai to polŰ Şso kai to plŠjoc twn geitŞnwn pou upologŢsthkan apŞ thn ComputeNeighbors(A, u(A), Mode), dhladŠ O (c × μ).

• O arijmŞc twn epanalŠyewn forever eŢnai to polŰ q × μ × c. AutŞ sumbaŢnei diŞti sth qeirŞterh perŢptwsh h epanŘlhyh ja diakopeŢ Ştan Śqoun apaloifjeŢ Şla ta mŚsa apŞ Şla ta eŢdh perieqomŚnwn (ta opoŢa eŢnai μ × c) kai epiplŚon gia kajŚna apŞ autŘ Śqoun gŢnei to polŰ q meiŤseic epipŚdwn poiŞthtac.

ApŞ ta parapŘnw gŢnetai fanerŞ Şti h poluplokŞthta tou algorŢjmou eŢnai O ( q × (μc)^2 log (μc) ) .

4.5 PeiramatikŠ AxiolŞghsh

H peiramatikŠ axiolŞghsh tou proteinŞmenou algŞrijmou Śgine dhmiourgŤntac Śna peribŘllon prosomoŢwshc ulopoihmŚno se glŤssa PERL. Oi basikoŢ stŞqoi twn peiramŘtwn eŢnai afenŞc o Ślegqoc thc akrŢbeiac thc apŞfashc tou antiprosŤpou se sqŚsh me thn idanikŠ kai afetŚrou oi epirroŚc diafŞrwn sunjhkŤn (protimŠseic qrŠsth kai politikŚc qrŚwshc apŞ touc paroqeŢc) sthn apŞfash autŠ.

4.5. PeiramatikŠ AxiolŞghsh 43

Gia to skopŞ autŞ prosomoiŤjhkan paroqeŢc me diŘforec endeiktikŚc politikŚc qrŚwshc. O upologismŞc tou kŞstouc gia kŘje paroqŚa dŢnetai apŞ th sqŚsh:

C = F_C + S_C + T_C ,

Şpou C(Charge) eŢnai to sunolikŞ kŞstoc agorŘc thc uphresŢac, F_C (Federation Charge) eŢnai to kŞstoc pou prokŰptei apŞ tic diŘforec sunergasŢec tou paroqŚa me Řllouc foreŢc gia thn telikŠ prosforŘ thc uphresŢac kai T_C eŢnai to kŞstoc metaforŘc thc uphresŢac mŚsw kŘpoiac thlepikoinwniakŠc upodomŠc. H diaforopoŢhsh twn paroqŚwn aforŘ sthn politikŠ qrŚwshc autoŰ tou kŞstouc T_C , to opoŢo upologŢzetai ajroistikŘ wc proc ta emplekŞmena mŚsa. To epimŚrouc kŞstoc kajenŞc apŞ autŘ ta mŚsa exartŘtai apŞ to diakritŞ epŢpedo poiŞthtŘc touc. EpiplŚon, mporeŢ na upeisŚljei kai kŘpoioc parŘgontac Śkptwshc. Pio sugkekrimŚna T_C = α × Discount (α) Şpou α = ∑ m β_mγ_m (QoS) α eŢnai to kajarŞ kŞstoc metaforŘc thc uphresŢac kai exartŘtai ajroistikŘ apŞ to basikŞ kŞstoc metaforŘc β_m kŘje mŚsou m kai to kŞstoc γ_m thc poiŞthtac tou mŚsou. To kŞstoc thc poiŞthtac mporeŢ na diafŚrei apŞ paroqŚa se paroqŚa kai Śqei ulopoihjeŢ Śtsi Ťste na mporeŢ na eŢnai sunŘrthsh kurtŠ, koŢlh Š grammikŠ wc proc to diakritŞ epŢpedo poiŞthtac. Gia tic anŘgkec twn peiramŘtwn qrhsimopoiŠjhkan antŢstoiqa oi sunartŠseic (_x 2 )_2 , 2 √ x kai x. Gia autŚc tic treic periptŤseic upŘrqoun Řllec treic antŢstoiqec gia tic opoŢec Śqei prostejeŢ stic arqikŚc timŚc kŘpoia tuqaiŞthta sth qrŚwsh twn epipŚdwn poiŞthtac (me omoiŞmorfh katanomŠ eŰrouc (−0.5, 0.5)). EpŢshc, o parŘgontac Śkptwshc (Discount) mporeŢ kumaŢnetai sto diŘsthma (0.8, 1), dhladŠ, kŘje paroqŚac mporeŢ na kŘnei Śkptwsh to polŰ 20%. H exŘrthsh tou Discount apŞ to kajarŞ kŞstoc α mporeŢ na eŢnai koŢlh, kurtŠ Š grammikŠ. SugkekrimŚna, qrhsimopoiŠjhkan oi sunartŠseic (1 − d) + e^{− 4αdμ} , 1 − d (_α μ )_{−4} kai 1 − d^α_μ , Şpou d eŢnai to mŚgisto epitreptŞ Şrio Śkptwshc (0.2) kai μ eŢnai to kŞstoc tou eurŰterou dunatoŰ sunduasmoŰ me bŘsh Şla ta mŚsa kai Şla ta diakritŘ epŢpeda poiŞthtac.

DhmŠtrioc E. KaloyikŘkhc

44 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

KŞstoc ’Ekptwsh TaŰtish Ekpr. “>” Ex. KoŢlo —- 100.00% 0.00% GrammikŞ —- 100.00% 0.00% KurtŞ —- 100.00% 0.00% KoŢlo KoŢlh 100.00% 0.00% GrammikŞ KoŢlh 100.00% 0.00% KurtŞ KoŢlh 100.00% 0.00% KoŢlo GrammikŠ 100.00% 0.00% GrammikŞ GrammikŠ 99.96% 0.04% KurtŞ GrammikŠ 99.99% 0.01% KoŢlo KurtŠ 99.98% 0.02% GrammikŞ KurtŠ 99.98% 0.02% KurtŞ KurtŠ 99.99% 0.01%

PŢnakac 4.1: PeiramatikŠ AxiolŞghsh tou AlgorŢjmou EpilogŠc se SŰgkrish me ton ExantlhtikŞ.

Ston pŢnaka autŞ parousiŘzontai sunoptikŘ ta apotelŚsmata thc peiramatikŠc axiolŞghshc tou proteinŞmenou algorŢjmou epilogŠc. Ta apotelŚsmata autŘ epibebaiŤnoun tic jewrhtikŚc idiŞthtec, enŤ deŢqnoun Şti taŰtish apofŘsewn sumbaŢnei sqedŞn se Şlec tic periptŤseic pou exetŘsthkan. EpiplŚon, akŞma kai stic periptŤseic pou den upŘrqei taŰtish, h epilogŠ tou proteinŞmenou algorŢjmou kuriarqeŢ tou bŚltistou sunduasmoŰ.

Me bŘsh ta parapŘnw prokŰptoun 24 diaforetikŚc periptŤseic trŞpwn qrŚwshc pou mporoŰn na exetastoŰn. Gia kŘje tŚtoia perŢptwsh sugkrŢjhke h apŞfash tou proteinŞmenou algorŢjmou me thn bŚltisth epilogŠ Śqontac upologŢsei Şlec tic dunatŚc periptŤseic protimŠsewn^2 tou qrŠsth. Ta peirŘmata ektelŚsthkan gia Śna eŢdoc perieqomŚnou dhmiourgŤntac 2196 periptŤseic protimŠsewn qrŠsth gia kŘje perŢptwsh sqŠmatoc qrŚwshc.

Ston PŢnaka 4.1 faŢnontai ta sunoptikŘ apotelŚsmata twn peiramŘtwn gia tic periptŤseic qwrŢc tuqaiŞthta^3. ParathroŰme Şti se Şlec sqedŞn tic periptŤseic qrŚwshc pou exetŘsthkan, o sunduasmŞc uphresŢac pou epilŚgei o antiprŞswpoc tautŢzetai me autŞn pou epilŚgei o exantlhtikŞc algŞrijmoc, enŤ stic periptŤseic pou upŘrqei diaforŘ, o prŤtoc uperisqŰei tou deŰterou. Ta apotelŚsmata autŘ

2’Eqei anaferjeŢ sto kefŘlaio 3 h upŞjesh Şti upŘrqoun tŚssera diakritŘ epŢpeda poiŞthtac gia kŘje mŚso, plhn tou keimŚnou, (akoloujŢa eikŞnwn, Šqoc, stajerŠ eikŞna kai keŢmeno).

3Ta apotelŚsmata me tuqaiŞthta parousiŘzoun aplŘ mia mikrŠ alloŢwsh twn parapŘnw.

4.5. PeiramatikŠ AxiolŞghsh 45

epibebaiŤnoun tic idiŞthtec pou anafŚrjhkan sthn prohgoŰmenh parŘgrafo kai epiplŚon deŢqnoun Şti h taŰtish twn apofŘsewn gŢnetai kai se periptŤseic pou den Śqoun tekmhriwjeŢ jewrhtikŘ. AutŞ faŢnetai kurŢwc apŞ tic periptŤseic stic opoŢec upŘrqei politikŠ Śkptwshc kai den eŢnai aparaŢthta amfŢtono to kajarŞ Şfeloc wc proc ta diakritŘ epŢpeda poiŞthtac. EpŢshc, eŢnai fanerŞ Şti h stajerŞthta wc proc thn apŞfash tou proteinŞmenou algorŢjmou eŢnai sqedŞn tŞsh Şsh kai tou exantlhtikoŰ.

DhmŠtrioc E. KaloyikŘkhc

46 KefŘlaio 4. DiadikasŢa EpilogŠc SunduasmoŰ UphresŢac

KefŘlaio 5

EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

5.1 OrismŞc tou ProblŠmatoc

Se Śna peribŘllon eleŰjerhc oikonomŢac, Şpou kŘje ontŞthta thc agorŘc energeŢ autŞnoma, o stŞqoc enŞc katanalwtŠ eŢnai h beltistopoŢhsh thc euhmerŢac tou. EidikŞtera, Śnac qrŠsthc thlepikoinwniakŤn uphresiŤn, epijumeŢ th megistopoŢhsh tou kajaroŰ ofŚlouc apŞ th lambanŞmenh uphresŢa. O hlektronikŞc antiprŞswpoc me ton algŞrijmo epilogŠc pou anaptŰqjhke sto kefŘlaio 4 epilŚgei ek mŚrouc tou qrŠsth Śna sunduasmŞ uphresŢac pou stic perissŞterec periptŤseic eŢnai bŚltistoc wc proc to kritŠrio tou kajaroŰ ofŚlouc.

H epilogŠ, Şmwc, autŠ Śgine me bŘsh kŘpoio sugkekrimŚno Š ektimŤmeno sunolikŞ kŞstoc gia Şlh thn uphresŢa. WstŞso, katŘ th diŘrkeia paroqŠc thc uphresŢac, h qrŚwsh kai oi protimŠseic tou qrŠsth mporoŰn na metablhjoŰn. Se autŠ thn perŢptwsh, gia na ikanopoihjeŢ h apaŢthsh tou qrŠsth gia megistopoŢhsh tou kajaroŰ ofŚlouc tou, eŢnai aparaŢthth h epanexŚtash thc katŘstashc thc paroqŠc thc uphresŢac kai an krijeŢ aparaŢthto na gŢnei epanepilogŠ. EpŢshc, autŞ mporeŢ na eŢnai qrŠsimo se periptŤseic upobŘjmishc thc paroqŞmenhc poiŞthtac, p.q. lŞgw blŘbhc tou diktŰou. EŢnai profanŚc Şti h epanepilogŠ ja Štan Śna polŰploko kajŠkon, toulŘqiston gia Śna mh eidikŞ qrŠsth. EpomŚnwc ja Štan qrŠsimo thn epanadiapragmŘteush autŠ na thn ektelŚsei o hlektronikŞc antiprŞswpoc.

48 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

H epanadiapragmŘteush gia mia Šdh lambanŞmenh uphresŢa prŚpei gŢnetai mŞlic aniqneujeŢ kŘpoia shmantikŠ metabolŠ tou kajaroŰ ofŚlouc, thc opoŢac to montŚlo Śqei oristeŢ (Kef. 3) wc NB (S) = U (S) − C (S) (5.1)

Şpou S eŢnai o sunduasmŞc uphresŢac pou lambŘnei o qrŠsthc. KatŘ th diŘrkeia paroqŠc thc uphresŢac eŢnai pijanŞ na metablhjeŢ to kajarŞ Şfeloc NB lŞgw metabolŠc eŢte thc qrhsimŞthtac U (S) tou qrŠsth eŢte tou kŞstouc agorŘc C (S) tou sunduasmoŰ uphresŢac S. MŞlic gŢnei antilhptŠ mia tŚtoia metabolŠ, o antiprŞswpoc prŚpei na exetŘsei to endeqŞmeno epanepilogŠc sunduasmoŰ uphresŢac.

Mia prŤth skŚyh mac odhgeŢ sthn aplŠ lŰsh thc epanektŚleshc tou algorŢjmou epilogŠc (Kef. 4) apŞ thn arqŠ. AutŞ den epibarŰnei shmantikŘ to upologistikŞ kŞstoc thc diadikasŢac afoŰ, Şpwc Śqoume dei, o algŞrijmoc epilogŠc eŢnai arketŘ sŰntomoc. Par’ Şla autŘ diaisjhtikŘ faŢnetai na gŢnetai kŘpoia upologistikŠ spatŘlh, kajŤc h epanektŚlesh tou algorŢjmou shmaŢnei Şti ja exetasjoŰn sunduasmoŢ uphresŢac pou Śqoun Šdh exetasjeŢ. EpomŚnwc, Śna erŤthma pou tŢjetai eŢnai an upŘrqei trŞpoc epanepilogŠc qwrŢc na ektelesteŢ o algŞrijmoc Š toulŘqisto na mhn ektelesteŢ Şloc. Me Řlla lŞgia, ti plhroforŢa mporeŢ na apojhkeŰei o antiprŞswpoc apŞ thn arqikŠ diapragmŘteush, Śtsi Ťste na mporeŢ me kŘpoiec aplŚc sunjŠkec na mporeŢ na epilŚxei Řmesa Śnan nŚo sunduasmŞ uphresŢac Š na apofasŢsei Şti prŚpei na diathrŠsei autŞn pou Śqei Šdh. AxŢzei epŢshc na shmeiwjeŢ Şti an o hlektronikŞc antiprŞswpoc eŢnai metakinoŰmenoc ja apaithjeŢ epanametakŢnhsŠ tou.

Oi uphresŢec gia tic opoŢec diapragmateŰetai o antiprŞswpoc mporoŰn na diakrijoŰn se autŚc me gnwstŠ (Š toulŘqiston problŚyimh) qronikŠ diŘrkeia kai/Š sunolikŞ Şgko plhroforŢac kai stic upŞloipec. Gia gia na prokŰyoun endiafŚronta apotelŚsmata sth deŰterh perŢptwsh upojŚtoume Şti to kŞstoc agorŘc thc uphresŢac mporeŢ na ekfrŘzetai se timŠ anŘ monŘda qrŞnou (p.q. 10drq/sec) kai/Š timŠ anŘ monŘda Şgkou (p.q. 15drq/byte). Me thn Ţdia logikŠ h sunŘrthsh qrhsimŞthtac kai to kajarŞ ;ofeloc tou qrŠsth ekfrŘzontai se rujmŞ anŘ qrŞno Š Şgko. EpomŚnwc, edŤ h epanadiapragmŘteush gŢnetai lŞgw metabolŠc tou rujmoŰ qrŚwshc eŢte tou rujmoŰ qrhsimŞthtac tou qrŠsth.

An, Şmwc, eŢnai gnwstŚc autŚc oi parŘmetroi, tŞso to kŞstoc agorŘc Şso kai h qrhsimŞthta tou qrŠsth exartŤntai apŞ to qrŞno kai ton Şgko plhroforŢac pou

5.1. OrismŞc tou ProblŠmatoc 49

Śqei parŚljei apŞ thn Śnarxh paroqŠc thc uphresŢac. Sthn perŢptwsh autŠ, gia thn epanadiapragmŘteush, o antiprŞswpoc prŚpei na lŘbei upŞyh tou to posostŞ thc uphresŢac pou Śqei Šdh lŘbei o qrŠsthc kai to upoleipŞmeno kŞstoc. Gia na gŢnei autŞ, upojŚtoume Şti o antiprŞswpoc diathreŢ Śna proseggistikŞ montŚlo kajaroŰ ofŚlouc Şpwc to (5.1) NB (S, t, v) = U (S, t, v) − C (S, t, v) (5.2) Şpou t eŢnai o qrŞnoc pou Śqei parŚljei apŞ th stigmŠ Śnarxhc paroqŠc thc uphresŢac kai v eŢnai o Şgkoc plhroforŢac thc uphresŢac pou Śqei Šdh lŘbei o qrŠsthc. Me bŘsh autŞ, h epanadiapragmŘteush ja gŢnei Ştan to upoleipŞmeno kŞstoc diaforopoihjeŢ apŞ autŞ pou Šdh Śqei ektimhjeŢ Š sumbeŢ to Ţdio me thn upoleipŞmenh qrhsimŞthta tou qrŠsth.

’Eqontac upŞyh ta parapŘnw, ta erwtŠmata pou tŢjentai sqetikŘ me thn epanadiapragmŘteush, dedomŚnhc miac metabolŠc tou kajaroŰ ofŚlouc NB eŢnai:

(a) upŞ poiec aplŚc (upologistikŘ) sunjŠkec mporeŢ o antiprŞswpoc na apofasŢsei na diathrŠsei to sunduasmŞ uphresŢac pou Śqei Šdh epilŚxei; Me Řlla lŞgia upŞ poiec sunjŠkec o algŞrijmoc epilogŠc ja prŞteine ton Ţdio sunduasmŞ uphresŢac;

(b) poia eŢnai h elŘqisth plhroforŢa pou mporeŢ na kratŘei o antiprŞswpoc katŘ thn arqikŠ ektŚlesh tou algrŢjmou epilogŠc Śtsi Ťste na mporŚsei na pŘrei mia tŚtoia apŞfash;

(g) an prŚpei na ektelesteŢ apŞ thn arqŠ o algŞrijmoc epilogŠc, h exŚtash twn sunduasmŤn prŚpei na xekinŠsei apŞ ton eurŰtero dunatŞ (bl. 4) Š apŞ kŘpoion Řllo sunduasmŞ ston opoŢo ja Śftane oŰtwc Š Řllwc o algŞrijmoc;

Stic epŞmenec paragrŘfouc diaqwrŢzoume to prŞblhma se dŰo periptŤseic. Sthn prŤth, upojŚtoume Şti o paroqŚac efarmŞzei ajroistikŠ qrŚwsh anexŘrthth gia kŘje mŚso pou periŚqetai sto sunduasmŞ uphresŢac, enŤ sth deŰterh to sqŠma qrŚwshc eŢnai Řgnwsto ston antiprŞswpo.

DhmŠtrioc E. KaloyikŘkhc

50 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

5.2 EpanadiapragmŘteush me AjroistikŠ QrŚwsh

’Opwc anafŚrjhke parapŘnw, h epanadiapragmŘteush thc pareqŞmenhc uphresŢac energopoieŢtai Ştan metablhjeŢ to kajarŞ Şfeloc NB. AutŞ mporeŢ na sumbeŢ lŞgw metabolŠc thc qrhsimŞthtac tou qrŠsth Š lŞgw metabolŠc tou kŞstouc agorŘc. Sthn parŘgrafo autŠ upojŚtoume Şti o paroqŚac efarmŞzei politikŠ qrŚwshc tŚtoia pou to kŞstoc kŘje mŚsou pou emplŚketai sto sunduasmŞ eŢnai anexŘrthto apŞ ta upŞloipa. Se autŠ thn perŢptwsh kai to sunolikŞ kŞstoc thc uphresŢac prokŰptei apŞ to Řjroisma twn epimŚrouc kostŤn kai autŞ eŢnai gnwstŞ ston hlektronikŞ antiprŞswpo.

EpŢshc, arqikŘ upojŚtoume thn aplŠ perŢptwsh pou h sunŘrthsh qrhsimŞthtac tou qrŠsth de metabŘlletai. AutŞ eŢnai logikŞ gia thn perŢptwsh Şpou h diŘrkeia kai o Şgkoc thc uphresŢac den eŢnai gnwstŘ, opŞte kai anaferŞmaste se stajerŞ “rujmŞ” qrhsimŞthtac. Sthn perŢptwsh pou eŢnai gnwstŘ autŘ ta megŚjh, h qrhsimŞthta tou qrŠsth gia thn upoleipŞmenh uphresŢa suneqŤc elattŤnetai.

5.2.1 StajerŠ SunŘrthsh IkanopoŢhshc

’Estw, loipŞn, Şti o hlektronikŞc antiprŞswpoc Śqei epilŚxei, ek mŚrouc tou qrŠsth, apŞ ton paroqŚa Śna sunduasmŞ uphresŢac thc morfŠc {(m, QoS)}, dhladŠ, Śna sŰnolo zeugŤn kajŚna apŞ ta opoŢa dhlŤnei Śna mŚso (p.q. video) kai to antŢstoiqo diakritŞ epŢpedo poiŞthtac. Gia lŞgouc aplŞthtac kai qwrŢc apŤleia thc genikŞthtac jewroŰme thn perŢptwsh mŢac jematikŠc perioqŠc. KatŘ th diŘrkeia paroqŠc thc uphresŢac gŢnetai kŘpoia metabolŠ stic timŚc qrŚwshc orismŚnwn apŞ ta zeŰgh tou parapŘnw sunŞlou. Gia na apantŠsoume to erŤthma (a) pou tŚjhke sthn parŘgrafo 5.1, ja exetŘsoume arqikŘ thn aplŠ perŢptwsh pou h metabolŠ autŠ gŢnetai se Śna diakritŞ epŢpedo poiŞthtac enŞc mŚsou.

’Opwc Śqoume deŢ (Kef. 4) o algŞrijmoc epilogŠc Şpwc Śqei oristeŢ arqŢzei apŞ Śna arqikŞ sunduasmŞ kai elattŤnontac stadiakŘ ta epŢpeda poiŞthtac twn emplekŞmenwn mŚswn elŚgqei th metabolŠ tou kajaroŰ ofŚlouc tou qrŠsth. O termatismŞc tou algorŢjmou gŢnetai Ştan de beltiwjeŢ peraitŚrw to kajarŞ Şfeloc. MetŘ th allagŠ sthn timŠ enŞc mŚsou, o algŞrijmoc ja pŘrei thn Ţdia apŞfash an de metablhjoŰn oi endiŘmesec apofŘseic sta prohgoŰmena bŠmata. Gia na sumbaŢnei

5.2. EpanadiapragmŘteush me AjroistikŠ QrŚwsh 51

autŞ arkeŢ oi diaforŚc kajaroŰ ofŚlouc pou “sunantŘ” o algŞrijmoc se kŘje bŠma na diathrŠsoun to Ţdio prŞshmo. A’ra arkeŢ o antiprŞswpoc na upologŢsei ek nŚou Şlec ta ofŚlh twn sunduasmŤn pou exŚtase kai na elŚgxei kai pŘli tic diaforŚc twn kajar;wn ofŚlwn twn diadoqikŤn sunduasmŤn. AutŞ pro˛pojŚtei Şti o antiprŞswpoc Śqei apojhkeŰsh Şlouc touc sunduasmoŰc pou exetŘsthkan katŘ thn ektŚlesh tou algorŢjmou.

Sthn perŢptwsh, Şmwc, pou exetŘzoume autŞ den eŢnai aparaŢthto. EfŞson upojŚsame Şti h qrŚwsh eŢnai ajroistikŠ wc proc ta emplekŞmena mŚsa to kŞstoc agorŘc enŞc sunduasmoŰ S Śqei th morfŠ

C (S) = ∑ m∈S c_m (q_m) (5.3)

Şpou c_m eŢnai to kŞstoc agorŘc tou mŚsou m sto diakritŞ epŢpedo poiŞthtac q_m. EpiplŚon, an jumhjoŰme Şti to montŚlo qrhsimŞthtac pou diathreŢ o antiprŞswpoc gia to qrŠsth eŢnai epŢshc ajroistikŞ wc proc ta mŚsa,

u (S) = ∑ m∈S ρ_mu_{qos} (q_m) (5.4)

prokŰptei Şti kai kajarŞ Şfeloc tou qrŠsth apŞ to sunduasmŞ S eŢnai epŢshc ajroistikŠ wc proc ta mŚsa m: NB (S) = ∑ m∈S NB_m (q_m) = ∑ m∈S ρ^c_m [u_{qos} (q_m) − c_m (q_m)] (5.5)

Me Řlla lŞgia to sunolikŞ Şfeloc NB (S) tou sunduasmoŰ S mporeŢ na analujeŢ ta “epimŚrouc” kajarŘ ofŚlh NB_m twn mŚswn m.

’Eqontac upŞyh ta parapŘnw, ekmetaleuŞmaste Şti ta bŠmata tou algorŢjmoŰ gŢnontai metaxŰ geitonikŤn kŞmbwn (Kef. 4). Oi geŢtonec prŤthc tŘxhc periŚqoun ta Ţdia mŚsa sta Ţdia epŢpeda poiŞthtac ektŞc apŞ Śna mŚso sto opoŢo diafŚroun katŘ Śna kai monadikŞ diakritŞ epŢpedo poiŞthtac. AutŞ shmaŢnei Şti h diaforŘ kajaroŰ ofŚlouc metaxŰ dŰo geitŞnwn prŤthc tŘxhc eŢnai Ţsh me th diaforŘ twn epimŚrouc ofŚlwn NB_m twn mŚswn. H diaforŘ, Şmwc, autŠ exartŘtai mŞno apŞ th metabolŠ ΔP thc timŠc enŞc mŚsou.

Ara, an o paroqŚac anakoinŤsei metabolŠ sthn timŠ enŞc mŚsou m_j sto epŢpedo poiŞthtac q_i, arkeŢ na elegqjoŰn oi diaforŚc kajaroŰ ofŚlouc ΔNB pou ephreŘzontai apŞ th metabolŠ ΔP . O antiprŞswpoc mporeŢ na diathreŢ Śna pŢnaka,

DhmŠtrioc E. KaloyikŘkhc

52 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

q_4 → q_3 q_3 → q_2 q_2 → q_1 q_4 → q_0 q_3 → q_0 q_2 → q_0 q_1 → q_0 m_1 Δ^{(1)}_{43} Δ^{(1)}_{32} Δ^{(1)}_{21} Δ^{(1)}_{20} m_2 Δ^{(2)}_{43} Δ^{(2)}_{32} Δ^{(2)}_{30} m_3 m_4 Δ^{(4)}_{10}

PŢnakac 5.1: EpanadiapragmŘteush me AjroistikŠ QrŚwsh kai StajerŠ SunŘrthsh IkanopoŢhshc

Şpwc o PŢkanac 5.1, stou opoŢou tic katŘllhlec jŚseic sumplhrŤnei tic diaforŚc kajaroŰ ofŚlouc pou parathroŰntai se kŘje metŘbash tou algorŢjmou epilogŠc. KŘje grammŠ tou PŢnaka 5.1 antistoiqeŢ se Śna mŚso (sumbolikŘ m_1, m_2, klp) kai kŘje stŠlh antistoiqeŢ se elŘttwsh epipŚdou poiŞthtac (sumbolikŘ q_1, q_2, klp) Š se apŞrriyŠ tou (q_0). Oi kenŚc jŚseic antistoiqoŰn se metabŘseic pou den elŚgqjhkan katŘ th diadikasŢa tou algorŢjmou. ’Eqontac autŠ thn plhroforŢa, o antiprŞswpoc mporeŢ na sumperŘnei o algŞrijmoc epilogŠc ja Śpairne thn Ţdia apŞfash an ekteloŰntan apŞ thn arqŠ an isqŰoun kai oi treic parakŘtw sunjŠkec: sgn ( Δ^{(j)}_{i+1,i} ) = sgn ( Δ^{(j)}_{i+1,i} − ΔP ) (5.6) sgn ( Δ^{(j)}_{i,i−1} ) = sgn ( Δ^{(j)}_{i,i−1} + ΔP ) (5.7) sgn ( Δ^{(j)}_{i,0} ) = sgn ( Δ^{(j)}_{i,0} + ΔP ) (5.8)

H sunjŠkh (5.6) exasfalŢzei Şti h metŘbash apŞ to amŚswc megalŰtero epŢpedo poiŞthtac se autŞ sto opoŢo Śgine h metabolŠ thc timŠc paramŚnei apodektŠ (dhladŠ Δ_{i+1,i} > 0). H (5.7) exasfalŢzei Şti h amŚswc epŞmenh metŘbash paramŚnei Şpwc kai prin, enŤ h (5.8) elŚgqei to endeqŞmeno apŞrriyhc tou mŚsou m_j . An Śstw kai mŢa apŞ autŚc tic sunjŠkec den isqŰei, tŞte h apŞfash tou algorŢjmou mporeŢ na eŢnai diaforetikŠ.

AxŢzei na shmeiwjeŢ Şti mporeŢ na mhn orŢzontai kai oi treic parapŘnw sunjŠkec. Gia na gŢnei autŞ pio katanohtŞ, ac doŰme mŢa sugkekrimŚnh perŢptwsh (SqŠma 5.1) enŞc mŚsou.’Estw Şti oi metabŘseic mŚqri kai to epŢpedo kalŠ poiŞthta beltiŤnoun to kajarŞ Şfeloc tou sunduasmoŰ pou periŚqei to exetazŞmeno mŚso, enŤ h metŘbash

5.2. EpanadiapragmŘteush me AjroistikŠ QrŚwsh 53

SqŠma 5.1: ParŘdeigma metabŘsewn gia to mŚso m_1 tou PŢnaka 5.1.

se mŚtria poiŞthta dŢnoun arnhtikŠ diaforŘ kajaroŰ ofŚlouc Şpwc kai h pijanŠ apŞrriyh tou mŚsou. AutŞ shmaŢnei Şti ston telikŞ sunduasmŞ to mŚso autŞ ja brŢsketai se epŢpedo kalŠc poiŞthtac.

’Estw, epŢshc, Şti o paroqŚac metabŘllei thn timŠ twn mŚswn gia to epŢpedo polŰ kalŠ poiŞthta. ’Opwc faŢnetai apŞ to SqŠma 5.1, h metŘbash Δ_{30} pou antistoiqeŢ sth sunjŠkh (5.8) den Śqei elegqjeŢ apŞ ton algŞrijmo kai katŘ sunŚpeia den upŘrqei kŘpoia parathroŰmenh diaforŘ kajaroŰ ofŚlouc. Oi lŞgoi gia touc opoŢouc den Śqei exetasjeŢ autŠ h metŘbash mporoŰn na eŢnai dŰo:

(a) o algŞrijmoc Ştan Śftase sto epŢpedo polŰ kalŠc poiŞthtac briskŞtan se katŘstash elŘttwshc poiŞthtac (bl. Kef. 4).

(b) o algŞrijmoc Štan se katŘstash afaŢreshc mŚsou allŘ upŠrqe kŘpoio Řllo mŚso me mikrŞterh epimŚrouc qrhsimŞthta, to opoŢo aporrŢfjhke. MetŘ apŞ kŘje apŞrriyh mŚsou o algŞrijmoc epistrŚfei se katŘstash elŘttwshc poiŞthtac.

Gia thn prŤth perŢptwsh, an isqŰoun oi sunjŠkec (5.6) kai (5.7), tŞte an ekteloŰntan o algŞrijmŞc apŞ thn arqŠ h apŞfasŠ tou ja parŚmene h Ţdia afoŰ de ja upŠrqe lŞgoc na metabeŢ se katŘstash afaŢreshc mŚsou. Ara arkeŢ na exetasjoŰn oi sunjŠkec (5.6) kai (5.7). Sth deŰterh perŢptwsh h apŞrriyh kŘpoiou Řllou mŚsou m_κ me mikrŞterh qrhsimŞthta shmaŢnei Şti gia ekeŢno to mŚso h metŘbash Δ^{(κ)}_{l0} Śdwse

DhmŠtrioc E. KaloyikŘkhc

54 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

jetikŠ diaforŘ kajaroŰ ofŚlouc (Şpou κ eŢnai to epŢpedo poiŞthtac tou m_κ). EŢnai dunatŞ metŘ thn allagŠ timŠc gia to mŚso m na allŘxei h apŞfash gia to m_κ; AutŞ den mporeŢ na gŢnei diŞti efŞson ta mŚsa Śqoun anexŘrthta epimŚrouc kajarŘ ofŚlh, h metŘbash Δ^{(κ)}_{l0} den ephreŘzetai apŞ opoiadŠpote metabolŠ thc timŠc enŞc diakritoŰ epipŚdou opoioudŠpote Řllou mŚsou. Ara gia to sugkekrimŚno parŘdeigma, h metŘbash Δ30 de ja exetasjeŢ akŞma kai an ektelesteŢ o algŞrijmoc apŞ thn arqŠ.

EpomŚnwc, se kŘje perŢptwsh, o algŞrijmoc ja exetŘzei tic sunjŠkec (5.6), (5.7) kai (5.8), gia Şsec meabŘseic elŚgqjhkan katŘ thn teleutaŢa ektŚlesh tou algorŢjmou. An Śstw kai mŢa apŞ autŚc parabiŘzetai, tŞte prŚpei na gŢnei epanadiapragmŘteush thc pareqŞmenhc uphresŢac. An h metabolŠ thc timŠc Śgine se kŘpoio epŢpedo poiŞthtac to opoŢo den ephreŘzei to monopŘti pou akoloŰjhse o algŞrijmoc katŘ thn teleutaŢa ektŚlesŠ tou, tŞte kamŢa apŞ tic parapŘnw sunjŠkec den orŢzontai kai epomŚnwc den mporoŰn na exetasjoŰn. Se autŠ thn perŢptwsh, Şmwc, o algŞrijmoc an epanekteloŰntan ja Śpairne thn Ţdia apŞfash me prin. EpomŚnwc, de qreiŘzetai na ektelesteŢ apŞ thn arqŠ.

Ac upojŚsoume, tŤra, Şti parabiŘzetai kŘpoia apŞ tic (5.6), (5.7), (5.8). An gia thn antŢstoiqh metŘbash h diaforŘ kajaroŰ ofŚlouc Štan prin jetikŠ, h parabŢash thc sqetikŠc sunjŠkhc shmaŢnei Şti tŤra eŢnai arnhtikŠ kai epomŚnwc, o algŞrijmoc, an ekteloŰntan apŞ thn arqŠ, ja Řllaze se ekeŢno to shmeŢo apŞfash. An, loipŞn, h parabŢash autŠ aforŘ se metŘbash apŞ to amŚswc megalŰtero epŢpedo q_{i+1} poiŞthtac apŞ to epŢpedo q_i sto opoŢo gŢnetai h metabolŠ kŞstouc (sunjŠkh (5.6)), tŞte epanekteleŢtai o algŞrijmoc epilogŠc me arqikŞ shmeŢo to epŢpedo poiŞthtac q_{i+1}, alliŤc (sunjŠkec (5.7),(5.8)) tŢjetai arqikŞ shmeŢo to epŢpedo q_i. AutŞ sumbaŢnei diŞti h metabolŠ thc timŠc sto epŢpedo q_i den ephreŘzei tic metabŘseic mŚqri to epŢpedo q_{i+1}. TŚloc an parabiŘzontai kai oi treic sunjŠkec, wc arqikŞ shmeŢo tou algorŢjmou tŢjetai to epŢpedo q_{i+1}.

An o paroqŚac anakoinŤsei allagŠ timŤn se perissŞtera apŞ Śna mŚso, tŞte exetŘzontai oi Ţdiec sunjŠkec gia kŘje mŚso. AutŞ mporeŢ na gŢnei afoŰ Śqoume upojŚsei Şti efarmŞzetai ajroistikŠ qrŚwsh kai katŘ sunŚpeia kŘje mŚso eŢnai anephrŚasto apŞ ta ta upŞloipa. An parabiasteŢ Śstw kai mŢa sunjŠkh gia kŘpoia apŞ ta mŚsa tŞte prŚpei na epanektelesteŢ o algŞrijmoc epilogŠc me to katŘllhlo arqikŞ shmeŢo.

5.3. EpanadiapragmŘteush me AujaŢreth QrŚwsh 55

5.2.2 MetaballŞmenh SunŘrthsh IkanopoŢhshc

H anŘlush thc prohgoŰmenhc upoparagrŘfou basŢsthke sto gegonŞc Şti h diaforŘ kajaroŰ ofŚlouc dŰo diadoqikŤn (wc proc thn ektŚlesh tou algorŢjmou) sunduasmŤn ephreŘzetai mŞno apŞ th metabolŠ thc timŠc se kŘpoio epŢpedo poiŞthtac. An metabŘlletai kai h qrhsimŞthta tou qrŠsth (wc proc to qrŞno Š Şgko plhroforŢac), tŞte oi diaforŚc pou eŢdame ston PŢnaka 5.1 exartŤntai kai apŞ th metabolŠ thc qrhsimŞthtac. Sthn perŢptwsh autŠ o antiprŞswpoc prŚpei na apojhkeŰei Şlouc touc sunduasmoŰc pou exetŘsthkan katŘ thn ektŚlesh tou algorŢjmou epilogŠc, tic qrhsimŞthtec kai ta kŞsth touc. Se kŘpoia metabolŠ timŠc ΔP enŞc mŚsou, mporoŰn eŰkola na upologistoŰn ta nŚa kŞsth afoŰ ja diafŚroun apŞ ta prohgoŰmena mŞno wc proc to ΔP .

’Otan, loipŞn, o paroqŚac anakoinŤsei mŢa metabolŠ timŠc se kŘpoio epŢpedo poiŞthtac enŞc mŚsou, tŞte o antiprŞswpoc elŚgqei Şlec tic metabŘseic pou Śginan katŘ thn teleutaŢa ektŚlesh tou algorŢjmou epilogŠc. Se perŢptwsh pou kŘpoiec apŞ tic metabŘseic paŰoun na isqŰoun, epanekteleŢtai o algŞrijmoc epilogŠc me arqikŞ shmeŢo ton prŤto sunduasmŞ gia ton opoŢo “akurŤnetai” h metŘbash apŞ autŞn se Śna geitonikŞ tou.

5.3 EpanadiapragmŘteush me AujaŢreth QrŚwsh

’Otan Śqoume mh ajroistikŠ qrŚwsh, upojŚtoume Şti o paroqŚac anakoinŤnei Śna eniaŢo kŞstoc agorŘc gia thn pareqŞmenh uphresŢa, to opoŢo upologŢzei aujaŢreta. Gia parŘdeigma mporeŢ na efarmŞzei kŘpoia timologiakŠ politikŠ me gnŤmona perissŞtero to antagwnistikŞ peribŘllon sto opoŢo energeŢ kai ligŞtero thn Ţdia thn uphresŢa (p.q. mporeŢ na efarmŞzei politikŠ ekptŤsewn gia na proseggŢsei pelŘtec). Se autŠ thn perŢptwsh to kajarŞ Şfeloc enŞc sunduasmoŰ den mporeŢ na analujeŢ sta epimŚrouc kajarŘ ofŚlh twn emplekŞmenwn mŚswn afoŰ h kŘje mŢa mporeŢ na exartŘtai apŞ tic upŞloipec.

EpŢshc, h metabolŠ tou kŞstouc agorŘc Śqei th morfŠ thc nŚac prosforŘc gia kŘpoio sunduasmŞ uphresŢac. H epanaprosforŘ mporeŢ na gŢnei eŢte prin thn Śnarxh thc uphresŢac eŢte akŞma kai katŘ th diŘrkeia paroqŠc thc. TŞte autŠ aforŘ sthn upoleipŞmenh uphresŢa. Me dedomŚnh autŠ thn “antiprosforŘ” o antiprŞswpoc

DhmŠtrioc E. KaloyikŘkhc

56 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

SqŠma 5.2: SenŘrio EpilogŠc SunduasmoŰ .

prŚpei na ektimŠsei thn apŞfash tou algorŢjmou an ekteloŰntan apŞ thn arqŠ. ’Opwc kai sthn prohgoŰmenh parŘgrafo, arqikŘ ja exetŘsoume thn perŢptwsh pou h sunŘrthsh qrhsimŞthtac tou qrŠsth mŚnei ametŘblhth.

’Estw Şti o algŞrijmoc epilogŠc Śqei ektelesteŢ akoloujŤntac ta bŠmata pou faŢnontai sto SqŠma 5.2. Sto sqŠma autŞ faŢnontai oi sunduasmoŢ pou exŚtase o algŞrijmoc epilogŠc katŘ thn ektŚlesŠ tou. Gia lŞgouc eukolŢac parousŢashc oi sunduasmoŢ paristŘnontai me tŚssera yhfŢa, Śna gia kŘje mŚso, pou ekfrŘzoun ta epŢpeda poiŞthtac twn mŚswn. Gia parŘdeigma to 4 shmaŢnei epŢpedo Řristhc poiŞthtac enŤ to 0 shmaŢnei apŞrriyh tou antŢstoiqou mŚsou. UpojŚtoume, loipŞn, Şti o algŞrijmoc Śqei epilŚxei to sunduasmŞ 2301. Oi metabŘseic me pio Śntonec grammŚc beltŢwnan to kajarŞ Şfeloc tou qrŠsth, opŞte kai Śginan apodektŚc, oi leptŚc grammŚc antistiqoŰn se metabŘseic pou aporrŢfjhkan kai oi diakekommŚnec grammŚc se metabŘseic pou den exetŘsthkan.

’Estw Şti metŘ thn eklogŠ tou sunduasmoŰ 2301, o paroqŚac anakoinŤnei mŢa “antiprosforŘ” gia to sunduasmŞ 3401 metabŘllontac to sunolikŞ kŞstoc autoŰ tou sunduasmoŰ katŘ ΔC. AutŞ shmaŢnei Şti oi diaforŚc kajaroŰ ofŚlouc twn metabŘsewn proc touc sunduasmoŰc 3301 kai 2401 ja metablhjoŰn katŘ ΔC, enŤ gia tic antŢstoiqec metabŘseic proc ton 3401, ja metablhjoŰn katŘ −ΔC^1. EpomŚnwc,

1An auxhjeŢ to kŞstoc tou 3401, tŞte h diaforŘ kajaroŰ ofŚlouc me ton prohgoŰmeno sunduasmŞ ja elattwjeŢ, Řra h metabolŠ eŢnai−ΔC

5.3. EpanadiapragmŘteush me AujaŢreth QrŚwsh 57

o antiprŞswpoc ja prŚpei na exetŘsei tic metabŘseic apŞ kai proc to sunduasmŞ gia ton opoŢo Śgine “antiprosforŘ”, wc proc ta prŞshma twn nŚwn diaforŤn kajaroŰ ofŚlouc. An oi nŚec diaforŚc Śqoun ta Ţdia prŞshma me tic prohgoŰmenec, tŞte o antiprŞswpoc mporeŢ na sumperŘnei Şti de qreiŘzetai epanektŚlesh tou algorŢjmou epanadiapragmŘteushc. AutŞc o Ślegqoc eŢnai parŞmoioc me tic sunjŠkec (5.6), (5.7) kai (5.8).

An prokŰyei to sumpŚrasma Şti qreiŘzetai epanadiapragmŘteush, tŞte ekteleŢtai o algŞrijmoc epilogŠc me arqikŞ sunduasmŞ autŞn gia ton opoŢo Śgine antiprosforŘ (3401) Š ton prohgoŰmenŞ tou (4401). Me bŘsh autŘ, gŢnetai fanerŞ, Şti h plhroforŢa pou qreiŘzetai na apojhkeŰh o antiprŞswpoc perilambŘnei Şlouc touc sunduasmoŰc pou exetŘsthkan katŘ thn teleutaŢa ektŚlesh tou algorŢjmou epilogŠc mazŢ me tic qrhsimŞthtŚc touc kai ta kŞsth agorŘc touc.

EdŤ axŢzei, epŢshc, na shmeiwjeŢ Şti sthn perŢptwsh pou auxhjeŢ to kŞstoc agorŘc enŞc sunduasmoŰ, diaforetikoŰ apŞ autŞn pou epŚlexe o antiprŞswpoc, tŞte mporeŢ na mhn epanektelesteŢ o algŞrijmoc epilogŠc me to skeptikŞ Şti me thn aŰxhsh thc timŠc tou sugkekrimŚnou sunduasmoŰ h epilogŠ tou antiprosŤpou exakoloujeŢ na Śqei megalŰtero kajarŞ Şfeloc. ApŞ thn Řllh pleurŘ, Şmwc, o algŞrijmoc ja mporoŰse me thn epanektŚlesh na akoloujŠsei diaforetikŞ monopŘti sunduasmŤn kai na katalŠxei se kŘpoion me akŞma megalŰtero kajarŞ Şfeloc gia to qrŠsth. H epilogŠ enŞc apŞ ta dŰo endeqŞmena mporeŢ na gŢnei anŘloga me tic sunjŠkec pou antimetwpŢzontai.

ParŞmoia me thn perŢptwsh thc ajroistikŠc qrŚwshc, an metablhjeŢ kai h sunŘrthsh qrhsimŞthtac tou qrŠsth, tŞte se kŘje metabolŠ eŢte tou kŞstouc tou sunduasmoŰ eŢte thc qrhsimŞthtac tou qrŠsth, prŚpei na upologŢzontai apŞ thn arqŠ ta kajarŘ ofŚlh Şlwn twn sunduasmŤn pou exetŘsjhkan kai na elŚgqontai oi metabŘseic apŞ sunduasmŞ se sunduasmŞ Şpwc stic prohgoŰmenec periptŤseic.

DhmŠtrioc E. KaloyikŘkhc

58 KefŘlaio 5. EpanadiapragmŘteush KatŘ th DiŘrkeia ParoqŠc thc UphresŢac

KefŘlaio 6

DiadikasŢa EkmŘjhshc

6.1 EisagwgŠ

Sto kefŘlaio 3 orŢsthke to proteinŞmeno montŚlo tou qrŠsth me bŘsh to opoŢo o hlektronikŞc antiprŞswpoc epilŚgei thn kalŰterh dunatŠ prosferŞmenh uphresŢa kai ton antŢstoiqo paroqŚa. To montŚlo autŞ eŢnai proseggistikŞ kai basŢzetai sthn Śnnoia thc qrhsimŞthtac tou qrŠsth (par. 3.3.2). Oi parŘmetroi pou periŚqontai se autŞ to montŚlo Śqoun kajoristeŢ me bŘsh ta sunŠjh qarakthristikŘ enŞc mŚsou qrŠsth kai tic timŚc pou katagrŘfontai sto arqeŢo proswpikŤn protimŠsewn. Sthn pragmatikŞthta, Şmwc, kanŚnac qrŠsth de sumpŢptei me to mŚso qrŠsth kai Řra to proseggistikŞ montŚlo thc sunŘrthshc qrhsimŞthtac apoklŢnei apŞ th sumperiforŘ kajenŞc sugkekrimŚnou qrŠsth. EpiplŚon, oi parŘmetroi tou arqeŢou proswpikŤn protimŠsewn mporeŢ na mhn eŢnai akribeŢc kajŤc oi enallaktikŚc epilogŚc pou parŚqontai apŞ ton hlektronikŞ antiprŞswpo mporeŢ na mhn periŚqoun thn pragmatikŠ protŢmhsh tou qrŠsth Š o Ţdioc o qrŠsthc endŚqetai na mhn mporeŢ na ekfrŘsei epituqŤc tic protimŠseic tou gia ton akribŠ sunduasmŞ uphresŢac pou epijumeŢ na lŘbei. An sunupologŢsoume kai thn pijanŞthta metabolŠc twn protimŠsewn tou qrŠsth me to qrŞno (p.q. Ślleiyh endiafŚrontoc apŞ to qrŠsth Š metabolŠ tou W_{max} Š aŰxhsh twn apaitŠsewn se poiŞthta) gŢnetai safŠc h anŘgkh gia kŘpoia diadikasŢa ekmŘjhshc me stŞqo thn peraitŚrw prosŚggish twn pragmatikŤn protimŠsewn tou exuphretoŰmenou qrŠsth sth sugkekrimŚnh qronikŠ stigmŠ.

60 KefŘlaio 6. DiadikasŢa EkmŘjhshc

H proteinŞmenh diadikasŢa ekmŘjhshc me arqikŚc timŚc autŚc pou Śqoun Šdh kajoristeŢ (par. 3.3.2) prosarmŞzei tic paramŚtrouc tou montŚlou qrhsimŞthtac u metŘ apŞ kŘje diapragmŘteush anŘloga me thn telikŠ epilogŠ tou qrŠsth. Oi parŘmeroi stic opoŢec efarmŞzetai autŠ h prosarmogŠ eŢnai autŚc pou ekfrŘzoun tic protimŠseic tou qrŠsth. Me bŘsh ton orismŞ thc qrhsimŞthtacu gia kŘpoio sunduasmŞ uphresŢac S, u (S) = W_{max} × ∑ c k_c ∑ m∈M_c ρ^c_mu^m_{qos} (q_m) (6.1)

oi tropopoiŠsimec parŘmetroi eŢnai ta ρ^c_m pou ekfrŘzoun th sqetikŠ qrhsimŞthtac gia to mŚso m sth jematikŠ perioqŠ c kai h epimŚrouc sunŘrthsh qrhsimŞthtac u^m_{qos} (q_m) wc proc ta diakritŘ epŢpeda poiŞthtac. To W_{max}, Şpwc Śqoume dei (par. 3.3.2), ekfrŘzei to mŚgisto epitreptŞ kŞstoc agorŘc gia opoiodŠpote sunduasmŞ uphresŢac kai mporeŢ na tropoihjeŢ mŞno Řmesa apŞ to qrŠsth. EpiplŚon, Şmwc, ekfrŘzei kai thn ektŢmhsh pou Śqei o qrŠsthc sta qrŠmata se sqŚsh me thn ikanopoŢhsŠ Ştan lŘbei Śna sunduasmŞ uphresŢac. An, gia parŘdeigma, epilŚgei suneqŤc akribŞterh uphresŢa tŞte o antiprŞswpoc mporeŢ na sumperŘnei Şti prŚpei na auxŠsei to eswterikŘ qrhsimopoioŰmeno W_{max}. Par’Şla autŘ, o qrŠsthc den mporeŢ na apodeqteŢ Śna sunduasmŞ uphresŢac tou opoŢou to kŞstoc upebaŢnei to W_{max} pou Śqei dhlŤsei sto arqeŢo proswpikŤn protimŠsewn.

Gia na epiteuqjeŢ o skopŞc thc diadikasŢac eŢnai aparaŢthth h sundromŠ tou qrŠsth me epiprŞsjeth plhroforŢa. Gi’ autŞ prŚpei na toŰ dojeŢ h dunatŞthta na ekfrŘsei thn pijanŠ diafwnŢa tou me thn apŞfash tou antiprosŤpou me tŚtoio trŞpo Ťste na endeiknŰontai toulŘqiston oi epimŚrouc parŘmetroi pou prŚpei na prosarmostoŰn. EpiplŚon, h diadikasŢa ekmŘjhshc prŚpei na eŢnai aplŠ tŞso wc proc tic enŚrgeiec tou qrŠsth Şso kai wc proc thn apaitoŰmenh upologistikŠ poluplokŞthta. H prŤth apaŢthsh aposkopeŢ sto na prostatŚyei to qrŠsth apŞ polŰploka kajŠkonta pou ja prokaloŰsan th dusarŚskeiŘ tou kai Ţswc ja ephrŚazan thn orjŞthta thc telikŠc tou epilogŠc. H deŰterh apaŢthsh stoqeŰei sthn elŘqisth dunatŠ epibŘrunsh tou hlektronikoŰ antiprosŤpou Śtsi Ťste na mhn ephreasteŢ arnhtikŘ h qronikŠ diŘrkeia thc diapragmŘteushc.

KatŘ thn proteinŞmenh diadikasŢa ekmŘjhshc, o hlektronikŞc antiprŞswpoc dŢnei sto qrŠsth mŢa lŢsta apŞ proteinŞmenouc sunduasmoŰc uphresŢac me ta

6.2. H DiadikasŢa 61

antŢstoiqa kŞsth agorŘc touc. ApŞ autŠ th lŢsta o qrŠsthc epilŚgei thn kalŰterh uphresŢa sŰmfwna me tic dikŚc tou protimŠseic, oi opoŢec mporeŢ na eŢnai diaforetikŚc apŞ tic paramŚtrouc tou montŚlou pou diajŚtei o antiprŞswpoc. ’Opwc eŢdame sto kefŘlaio 4 o antiprŞswpoc epilŚgei Śna sunduasmŞ uphresŢac kai autŞn proteŢnei sto qrŠsth. Me th prosjŠkh thc diadikasŢac ekmŘjhshc, o antiprŞswpoc prŚpei na brei Śna sŰnolo apŞ “kaloŰc” upoyŠfiouc sunduasmoŰc, dhladŠ sunduasmoŰc pou Śqoun perissŞterec pijanŞthtec na epilegoŰn apŞ Řllouc. AfoŰ o qrŠsthc epilŚxei Śna sunduasmŞ uphresŢac apŞ thn proteinŞmenh lŢsta, o antiprŞswpoc mporeŢ na sumperŘnei Şti oi upŞloipoi sunduasmoŢ Śqoun mikrŞtero kajarŞ Şfeloc apŞ autŞn. H diadikasŢa autŠ perigrŘfetai leptomerŤc sthn sunŚqeia.

6.2 H DiadikasŢa

O kŰrioc skopŞc thc diadikasŢac ekmŘjhshc eŢnai h prosarmogŠ tou montŚlou qrhsimŞthtac tou qrŠsth Ťste na proseggistoŰn oi pragmatikŚc tou protimŠseic. Me bŘsh tic epilogŚc tou qrŠsth sto arqeŢo proswpikŤn protimŠsewn, o antiprŞswpoc dhmiourgeŢ Śna sŰnolo arqikŤn timŤn gia tic paramŚtrouc pou emplŚkontai. To sŰnolo autŤn twn timŤn apoteleŢ thn arqikŠ katŘstash thc diadikasŢac ekmŘjhshc.

Oi basikŚc leitourgŢec thc diadikasŢac eŢnai

1. h prosarmogŠ twn paramŚtrwn tou montŚlou qrhsimŞthtac qrŠsth gia ta mŚsa sta opoŢa upŘrqei diaforopoŢhsh metaxŰ tou proteinŞmenou sunduasmoŰ kai autoŰ pou epŚlexe o qrŠsthc, kai

2. h metabolŠ tou W_{max} Śtsi Ťste na proseggisteŢ h pragmatikŠ ektŢmhsh twn qrhmŘtwn apŞ to qrŠsth. AutŠ h metabolŠ den mporeŢ na gŢnei sthn parŘmetro pou dhlŤnei o qrŠsthc sto arqeŢo proswpikŤn protimŠsewn afoŰ autŞ eŢnai to austhrŞ Řnw frŘgma gia to kŞstoc agorŘc opoioudŠpote sunduasmoŰ uphresŢac. O hlektronikŞc antiprŞswpoc mporeŢ na diathreŢ kŘpoia antŢstoiqh eswterikŠ metablhtŠ pou na antikajistŘ to W_{max} ston upologismŞ thc ektimŤmenhc qrhsimŞthtac tou qrŠsth.

Me dedomŚnouc autoŰc touc stŞqouc o antiprŞswpoc energeŢ se dŰo fŘseic:

DhmŠtrioc E. KaloyikŘkhc

62 KefŘlaio 6. DiadikasŢa EkmŘjhshc

• kataskeuŘzeith lŢsta me touc proteinŞmenouc sunduasmoŰc kai

• me bŘsh thn telikŠ epilogŠ tou qrŠsth metabŘlei katŘllhla tic paramŚtrouc tou montŚlou qrhsimŞthtac.

6.2.1 LŢsta ProteinŞmenwn SunduasmŤn

’Opwc Śqoume dei sto kefŘlaio 4 h diapragmŘteush me touc paroqeŢc uphresiŤn gŢnetai me th dhmiourgŢa jugatrikŤn antiprosŤpwn (pou mporeŢ na eŢnai antŢgrafa tou patrikoŰ) kajŚnac apŞ touc opoŢouc diapragmateŰetai me Śnan paroqŚa. Me bŘsh ton algŞrijmo diapragmŘteushc (par. 4.3) o jugatrikŞc antiprŞswpoc diatrŚqei Śna sŰnolo apŞ sunduasmoŰc mŚqri na ftŘsei sto, kat’ ektŢmhsh, bŚltisto. Me thn eisagwgŠ thc diadikasŢac ekmŘjhshc, o jugatrikŞc antiprŞswpoc prŚpei na epistrŚyei ston patrikŞ perissŞterouc apŞ Śna sunduasmoŰc uphresŢac. AutŞ gŢnetai epilŚgontac katŘllhla dŰo epiplŚon sunduasmoŰc ektŞc apŞ ton proteinŞmeno. H epilogŠ gŢnetai apŞ autoŰc pou exetŘsthkan katŘ thn ektŚlesh tou algorŢjmou epilogŠc. Oi sunduasmoŢ pou exetŘsthkan mporoŰn na qwristoŰn se dŰo uposŰnola;stouc prohgoŰmenouc kai stouc epŞmenouc. Oi prohgoŰmenoi sunduasmoŢ eŢnai autoŢ pou katŘ thn exŚlixh tou algorŢjmou beltŢwsan to kajarŞ Şfeloc tou qrŠsth, enŤ oi epŞmenoi eŢnai oi geŢtonec tou proteinŞmenou sunduasmoŰ oi opoŢoi aporrŢfjhkan kajŤc eŢqan Şfeloc mikrŞtero apŞ autŞ tou proteinŞmenou sunduasmoŰ. TelikŘ apŞ touc “prohgoŰmenouc” epilŚgontai oi dŰo pou eŢqan exetasteŢ pio prŞsfata kai apŞ touc “epŞmenouc” oi dŰo me to megalŰtero kajarŞ Şfeloc. EpŢshc oi sunduasmoŢ autoŢ prŚpei na eŢnai emfanŤc diaforetikoŢ apŞ ton proteinŞmeno. AutŞ sumbaŢnei giatŢ mac endiafŚrei na broŰme periptŤseic pou upŘrqei shmantikŠ diaforopoŢhsh sto montŚlo pou diajŚtei o antiprŞswpoc apŞ to qrŠsth.

AxŢzei na shmeiwjeŢ Şti o jugatrikŞc antiprŞswpoc ja mporoŰse na epistrŚfei Şlouc touc sunduasmoŰc pou exŚtase, dŢnontac Śtitsi, perissŞterec enallaktikŚc epilogŚc sto qrŠsth. AutŞ, Şmwc, ja epibŘrune ton metakŢnoŰmeno jugatrikŞ antiprŞswpo wc proc to mŚgejoc thc metaferŞmenhc plhroforŢac. EpiplŚon, an o arijmŞc twn mŚswn kai twn epipŚdwn poiŞthtac eŢnai megŘloc tŞte to prŞblhma autŞ gŢnetai entonŞtero. Gi’ autŞ to lŞgo periorŢzoume ton arijmŞ twn sunduasmŤn pou

6.2. H DiadikasŢa 63

epistrŚfei o antiprŞswpoc se pŚnte to polŰ.

AfoŰ, loipŞn, o jugatrikŞc antiprŞswpoc epistrŚyei touc proteinŞmenouc sunduasmoŰc, o antŢstoiqoc patrikŞc kataskeuŘzei mŢa sunolikŠ lŢsta apŞ sunduasmoŰc h opoŢa parousiŘzetai sto qrŠsth gia na epilŚxei Śnan apŞ autoŰc. To prŤto pou gŢnetai gia thn kataskeuŠ autŠc thc lŢstac eŢnai h apaloifŠ Ţdiwn sunduasmŤn me diaforetikŘ kŞsth afŠnontac mŞno ton fjhnŞtero. ApŞ touc sunduasmoŰc Şlhc thc lŢstac epilŚgetai o sunduasmŞc me th mŚgisto kajarŞ Şfeloc kai tŢjetai wc o proteinŞmenoc sunduasmŞc. Oi upŞloipoi qwrŢzontai se dŰo tmŠmata. To prŤto tmŠma apoteleŢtai apŞ sunduasmoŰc pou dŢnoun (sŰmfwna me to montŚlo) megalŰterh qrhsimŞthta sto qrŠsth ap’ Ş,ti o proteinŞmenoc, se antŢjesh me to deŰtero tmŠma tou opoŢou oi sunduasmoŢ dŢnoun mikrŞterh qrhsimŞthta. KatŞpin, o patrikŞc antiprŞswpoc taxinomeŢ wc proc to kajarŞ Şfeloc ta dŰo tmŠmata katŘ aŰxousa seirŘ to prŤto kai katŘ fjŢnousa seirŘ to deŰtero. TelikŘ sto qrŠsth parousiŘzontai treic sunduasmoŢ; o proteinŞmenoc kai apŞ ta dŰo tmŠmata apŞ dŰo sunduasmoŢ me to megalŰtero kajarŞ Şfeloc. Oi sunduasmoŢ autoŢ endŚqetai na mhn eŢnai Şloi diajŚsimoi, opŞte epistrŚfontai ligŞteroi apŞ pŚnte.

6.2.2 ProsarmogŠ ParamŚtrwn

ApŞ touc treic sunduasmoŰc pou parousiŘzontai sto qrŠsth epilŚgetai telikŘ o Śnac. H prosarmogŠ twn paramŚtrwn tou montŚlou pou diajŚtei o antiprŞswpoc energopoieŢtai sthn perŢptwsh pou h telikŠ epilogŠ tou qrŠsth den eŢnai o proteinŞmenoc sunduasmŞc. Se autŠ thn perŢptwsh anŘloga me tic diaforŚc pou parathroŰntai metaxŰ tou proteinŞmenou kai tou epilegmŚnou sunduasmoŰ tropopoioŰntai oi katŘllhlec parŘmetroi Śtsi Ťste na beltiwjeŢ h qrhsimŞthta tou epilegmŚnou sunduasmoŰ. Sthn perŢptwsh pou o qrŠsthc epilŚxei ton proteinŞmeno sunduasmŞ, tŞte o antiprŞswpoc den kŘnei kamŢa prosarmogŠ.

Ac jewrŠsoume thn perŢptwsh pou o qrŠsthc epilŚgei Śna sunduasmŞ diaforetikŞ apŞ ton proteinŞmeno. AutŞ shmaŢnei Şti, sŰmfwna me tic pragmatikŚc protimŠseic tou, o qrŠsthc wfeleŢtai perissŞtero apŞ to sunduasmŞ pou epŚlexe parŘ apŞ touc Řllouc dŰo. KatŘ sunŚpeia o antiprŞswpoc prŚpei na metabŘllei to montŚlo qrhsimŞthtac Śtsi Ťste h sunolikŞ kajarŞ Şfeloc tou epilegmŚnou sunduasmoŰ na eŢnai megalŰtero apŞ touc Řllouc dŰo. AutŞ to kŘnei sugkrŢnontac

DhmŠtrioc E. KaloyikŘkhc

64 KefŘlaio 6. DiadikasŢa EkmŘjhshc

ta kajarŘ ofŚlh twn sunduasmŤn. ApŞ tic dŰo sugkrŢseic pou gŢnontai metaxŰ tou epilegmŚnou sunduasmoŰ kai twn Řllwn dŰo prokŰptoun dŰo periptŤseic metabolŠc tou montŚlou qrhsimŞthtac. An kai oi dŰo periptŤseic teŢnoun na auxŠsoun Š na meiŤsoun mŢa parŘmetro (dhladŠ Śqoun to Ţdio prŞshmo) tŞte efarmŞzoume th megalŰterh. Sthn antŢjeth perŢptwsh, efarmŞzoume to Řjroisma twn metabolŤn. Me autŞ ton trŞpo oi epimŚrouc prosarmogŚc pou prokŰptoun apŞ tic dŰo sugkrŢseic periŚqontai sth sunolikŠ metabolŠ.

Ac doŰme pŤc akribŤc gŢnetai autŠ h prosarmogŠ me bŘsh th mŢa apŞ tic dŰo sugkrŢseic.’Estw sel (selected) o sunduasmŞc pou epŚlexe o qrŠsthc kai sug (suggested) o proteinŞmenoc sunduasmŞc. SŰmfwna me to montŚlo pou Śqei o antiprŞswpoc prin thn prosarmogŠ isqŰei NB (sug) > NB (sel) . (6.2) H tropopoŢhsh pou ja gŢnei prŚpei na eŢnai tŚtoia Ťste me tic nŚec qrhsimŞthtec, na prokŰptei

NB^′ (sel) = ϵ + NB^′ (sug) , (6.3) Şpou NB^′ eŢnai to nŚo kajarŞ Şfeloc tou qrŠsth kai ϵ eŢnai Śnac jetikŞc arijmŞc.

AnalŰontac thn teleutaŢa exŢswsh Śqoume isodŰnama

Δu^′ = u^′ (sel) − u^′ (sug) = ϵ + c (sel) − c (sug) , kai telikŘ

Δu^′ = ∑ c k_c ∑ m∈M^{sel}_c ρ^′_mu^′_m ( q^{sel}_m ) − ∑ m∈M^{sug}_c ρ^′_mu^′_m (q^{sug}_m ) = ϵ + c (sel) − c (sug) W_{max} . (6.4) Gia kŘje jematikŠ perioqŠ h diaforŘ autŠ prŚpei na katanemhjeŢ stouc Şrouc pou antistoiqoŰn se diaforopoŢhsh anŘmesa sthn epilogŠ tou qrŠsth kai thn prŞtash tou antiprosŤpou. AutŞ sumbaŢnei giatŢ oi Şroi pou antistoiqoŰn se taŰtish tou qrŠsth me ton antiprŞswpo apaloŢfontai. Gia na gŢnei swstŘ h katanomŠ oi Şroi tou parapŘnw ajroŢsmatoc qwrŢzontai se autoŰc pou suneisfŚroun jetikŘ kai se autoŰc pou suneisfŚroun arnhtikŘ sto Δu^′. Pio sugkekrimŚna katanŚmoume th

6.2. H DiadikasŢa 65

jetikŠ suneisforŘ tou ajroŢsmatoc stouc Şrouc pou antistoiqoŰn se mŚsa me epŢpeda poiŞthtac megalŰtera ston epilegmŚno sunduasmŞ ap’ Şti ston proteinŞmeno (gia ta opoŢa prŚpei na tropopoihjeŢ mŞno to u_{qos} se u^′_{qos}, enŤ to ρ) kajŤc kai se autoŰc pou antistoiqoŰn se mŚsa pou periŚqontai mŞno ston epilegmŚno apŞ to qrŠsth sunduasmŞ (gia ta opoŢa prŚpei na tropopoihjeŢ to ρ se ρ^′) . AntŢstoiqa katanŚmetai kai to arnhtikŞ mŚroc. EpomŚnwc, h diaforŘ Δu^′ ekfrŘzetai wc

Δu^′ = ∑ c k_c ( Δ^+_c − Δ^−_c ) = ϵ + c (sel) − c (sug) W_{max} , (6.5)

Şpou

Δ^+_c = ∑ m∈M^{sel}_c −M^{sug}_c ρ^′_m + ∑ m:q^{sel}_m >q^{sug}_m ρ_m [ u^′_{qos} ( q^{sel}_m ) − u^′_m (q^{sug}_m ) ] (6.6)

Δ^−_c = ∑ m∈M^{sug}_c −M^{sel}_c ρ^′_m + ∑ m:q^{sug}_m >q^{sel}_m ρ_m [ u^′_{qos} (q^{sug}_m ) − u^′_m ( q^{sel}_m )] . (6.7)

Stic parapŘnw exisŤseic M^{sel}_c − M^{sug}_c orŢzetai wc h diaforŘ twn sunŞlwn (kai antŢstoiqa to M^{sug}_c − M^{sel}_c ), u^′ eŢnai h qrhsimŞthta metŘ thn prosarmogŠ tou montŚlou. H sunŘrthsh qrhsimŞthtac prŚpei na prosarmosteŢ Śtsi Ťste h diaforŘ twn dŰo sunduasmŤn na eŢnai Δu^′ pou dŢdetai apŞ thn (6.4). An oristoŰn ta Δ^+_c kai Δ^−_c , tŞte apŞ tic (6.6) kai (6.7) prokŰptoun exisŤseic me agnŤstouc ta ρ^′ kai u^′.

Prin, Şmwc, apŞ autŞ h posŞthta Δu^′ prŚpei na katanemhjeŢ se Şrouc antŢstoiqouc me tic jematikŚc perioqŚc. Pio sugkekrimŚna, se kŘje perieqŞmeno antistoiqeŢtai h posŞthta Δ_c = k_c ∑ γ∈MC kγ Δu^′, (6.8)

Şpou k_c eŢnai to epŢpedo protŢmhshc thc jematikŠc perioqŠc c kai MC (Mismathcing Contents) eŢnai to sŰnolo twn jematikŤn perioqŤn gia tic opoŢec emfanŢsthke diaforŘ metaxŰ thc epilogŠc tou qrŠsth kai thc apŞfashc tou antiprosŤpou. H posŞthta autŠ qwrŢzetai se dŰo mŚrh, Δ^+_c kai Δ^−_c , ta opoŢa katanŚmontai stouc Şrouc tou ajroŢsmatoc (6.4) pou suneisfŚroun jetikŘ kai arnhtikŘ antŢstoiqa. O upologismŞc twn Δ^+_c kai Δ^−_c mporeŢ na gŢnei me diŘforouc trŞpouc. Gia parŘdeigma, ja mporoŰsame na katanŚmoume Şlo to Δ_c stouc Şrouc me jetikŠ suneisforŘ (dhl. Δ^+_c = Δ_c kai Δ^−_c = 0). AutŞ shmaŢnei Şti enisqŰoume thn epilogŠ tou qrŠsth gia ta

DhmŠtrioc E. KaloyikŘkhc

66 KefŘlaio 6. DiadikasŢa EkmŘjhshc

epimŚrouc mŚsa, pou Śqoun kalŰterh poiŞthta apŞ thn prŞtash tou antiprosŤpou Š den periŚqontai se autŠn. AutŠ eŢnai mia polŰ aplŠ prosŚggish pou dŢnei prosarmogŚc paramŚtrwn proc th swstŠ kateŰjunsh. WstŞso, stic periptŤseic pou h epilogŠ tou qrŠsth eŢnai qamhlŞterhc poiŞthtac apŞ thn prŞtash tou antiprosŤpou ousiastikŘ de ja efarmŞzetai h diadikasŢa ekmŘjhshc. EpiplŚon, an oi epimŚrouc diaforŚc eŢnai megalŰterec gia ta mŚsa pou Śqoun kalŰterh poiŞthta sthn prŞtash tou antiprosŤpou ap’ Şti ta antŢstoiqa sthn epilogŠ tou qrŠsth, de ja Štan apodotikŞ na metablhjoŰn oi mŞno oi parŘmetroi pou antistoiqoŰn sta deŰtera.An, gia parŘdeigma, ston proteinŞmeno sunduasmŞ periŚqetai video se kalŰterh poiŞthta kai stajerŠ eikŞna se qamhlŞterh poiŞthta apŞ Şti sthn epilogŠ tou qrŠsth, tŞte h ja tropopoihjeŢ mŞno h parŘmetroc pou antistoiqeŢ sth stajerŠ eikŞna. AutŞ, Şmwc, den eŢnai apŞluta swstŞ giatŢ h diaforŘ ofŚlouc pou antilambŘnetai o qrŠsthc gia to video eŢnai polŰ megalŰterh apŞ autŠ pou antilambŘnetai gia th stajerŠ eikŞna.

Sthn prosŚggisŠ mac, o upologismŞc twn Δ^+_c kai Δ^−_c gŢnetai me bŘsh ta bŘrh tou ajroŢsmatoc (6.4). H idŚa autŠ basŢzetai sto Şti diaforetikŘ mŚsa Śqoun diaforetikŠ qrhsimŞthta gia to qrŠsth kai epomŚnwc oi prosarmogŚc twn antŢstoiqwn paramŚtrwn prŚpei na eŢnai anŘlogec thc protŢmhshc tou qrŠsth. Gia to lŞgo autŞ upologŢzoume dŰo bŘrh anŘloga twn paramŚtrwn protŢmhshc tou qrŠsth gia to jetikŞ kai to arnhtikŞ mŚroc tou ajroŢsmatoc 6.4. Ta bŘrh autŘ upologŢzotnai wc:

B^+ = ∑ m∈M^{sel}_c −M^{sug}_c Š m: q^{sel}_m >q^{sug}_m ρ c m ∑ m∈M_c ρ c m , B^− = ∑ m∈M^{sug}_c −M^{sel}_c Š m: q^{sug}_m >q^{sel}_m ρ c m ∑ m∈M_c ρ c m , (6.9)

Şpou ta ajroŢsmata stouc arijmhtŚc diatrŚqoun ta sŰnola twn mŚswn pou emfanŢzontai stic eixisŤseic (6.6) kai (6.7). Me bŘsh autŘ ta bŘrh upologŢzontai ta Δ^+_c , Δ^−_c :

Δ^+_c =

B^+ |B^+ − B^−| × Δ_c, Δ^−_c = B^− |B^+ − B^−| × Δ_c (6.10) Gia na upologŢsoume to mŚgejoc thc prosamogŠc gia kŘje emplekŞmeno mŚso, katanŚmoume tic posŞthtec Δ^+_c kai Δ^−_c sta epimŚrouc mŚsa anŘloga me touc suntelestŚc protŢmhshc ρ^c_m:

6.2. H DiadikasŢa 67

ΔMedium (m_c) = ρ^c_m ∑ n∈Mselc −Msugc Š n: qseln >qsugn ρ c n Δ^+_c , an q^{sel}_m > q^{sug}_m ρ^c_m ∑ n∈Msugc −Mselc Š n: qsugn >qseln ρ c n Δ^−_c , an q^{sug}_m > q^{sel}_m , (6.11)

Şpou kai pŘli elŠfjei upŞyh to sŰnolo twn mŚswn pou suneisfŚroun sto Δ^+_c kai Δ^−_c , antŢstoiqa.

H prosarmogŠ twn paramŚtrwn tou montŚlou qrhsimŞthtac gŢnetai me bŘsh ta ΔMedium (m_c) pou upologŢsthkan parapŘnw.’Opwc Šdh proanafŚrj edŤ upŘrqoun dŰo periptŤseic:

• An to mŚso m_c sto opoŢo ufŢstatai h diaforŘ periŚqetai ston Śna kai Şqi ston Řllo sunduasmŞ tŞte prŚpei na metablhjeŢ h parŘmetroc ρ^c_m. Me bŘsh tic parapŘnw exisŤseic prokŰptei

ρ^′_{mc} = ΔMedium (m_c) u_{qos} (q_{mc} ) , (6.12)

Şpou u_{qos} (q_mc ) eŢnai h epimŚrouc qrhsimŞthta tou diakritoŰ epipŚdou poiŞthtac q_mc .

• An to mŚso m_c sto opoŢo ufŢstatai h diaforŘ periŚqetai kai stouc dŰo sunduasmoŰc sel kai sug, tŞte prŚpei na metablhjeŢ h antŢstoiqh sunŘrthsh u_{qos} pou anafŚretai sta diakritŘ epŢpeda poiŞthtac. H prosarmogŠ prŚpei na gŢnei Śtsi Ťste na diathrhjeŢ h kanonikopoihmŚnh morfŠ thc diabŘjmishc twn epipŚdwn (dhladŠ to mŚgisto na antistoiqeŢ sto 1). ’Estw κ to epŢpedo poiŞthtac pou epŚlexe o qrŠsthc kai λ to antŢstoiqo epŞpedo pou prŞteine o antiprŞswpoc. ArqikŘ jewroŰme Şti κ > λ. Me bŘsh tic exisŤseic (6.6), (6.7) kai (6.11) prokŰptei Şti h diaforŘ qrhsimŞthtac twn epipŚdwn κ kai λ prŚpei na eŢnai Ţsh me^{ΔMedium(mc)}_{ρcm} . Gia na diathrhjeŢ h monotonŢa thc sunŘrthshc qrhsmŞthtac u_{qos} (q_mc ), stic endiŘmesec timŚc gŢnetai mia analogikŠ katanomŠ thc diaforŘc autŠc, xekinŤntac apŞ to λ kai proqwrŤntac

DhmŠtrioc E. KaloyikŘkhc

68 KefŘlaio 6. DiadikasŢa EkmŘjhshc

proc to κ. SugkekrimŚna oi nŚec timŚc qrhsimŞthtac u^′_{qos} kajorŢzontai wc exŠc:

u^′_{qos} (q_m) = u_{qos} (q_m) , gia q_m ≤ λ u^′_{qos} (q_m − 1) +^{uqos(qm)} ∑ λ<qn<κ uqos(qn) ×^{ΔMedium(mc)} ρ^c_m , gia λ < qm < κ u^′_{qos} (λ) +^{ΔMedium(mc)}_{ρcm} , gia q_m = κ u_{qos} (q_m) + [ u^′_{qos} (κ) − u_{qos} (κ) ] , gia q_m > κ .

(6.13) Sthn perŢptwsh pou κ < λ h prosarmogŠ twn epipŚdwn poiŞthtac gŢnetai anŘloga. TŚloc, metŘ thn efarmogŠ twn parapŘnw prosarmogŤn, gŢnetai kanonikopoŢhsh twn epimŚrouc qrhsimotŠtwn twn epipŚdwn poiŞthtac Śtsi Ťste to mŚgisto epŢpedo na antistoiqeŢtai sto 1.

Me parŞmoio trŞpo gŢnontai antŢstoiqoi upologismoŢ sugkrŢnontac to sunduasmŞ pou epŚlexe o qrŠsthc me autŞn pou den Śqei akŞma exetasteŢ. ApŞ tic dŰo sugkrŢseic prokŰptoun dŰo periptŤseic prosarmogŠc tou montŚlou. TelikŘ, gia kŘje parŘmetro an oi dŰo ekdoqŚc eŢnai proc thn Ţdia kateŰjunsh (dhladŠ Śqoun to Ţdio prŞshmo), tŞte efarmŞzetai h megalŰterh metabolŠ, alliŤc efarmŞzetai to algebrikŞ Řjroisma twn metabolŤn.

TŚloc anaferŞmaste sthn endeqŞmenh prosarmogŠ tou W_{max}. AutŞ sumbaŢnei Ştan o qrŠsthc epilŚgei gia treic suneqŞmenec forŚc fjhnŞterh (Š antŢstoiqa akribŞterh) prosforŘ apŞ autŠ pou proteŢnei o antiprŞswpoc. Gia to skopŞ autŞ o antiprŞswpoc apojhkeŰei tic diaforŚc sta kŞsth agorŘc twn triŤn teleutaŢwn diapragmateŰsewn. Me bŘsh autŠ thn plhroforŢa h prosarmogŠ tou W_{max} gŢnetai W^′_{max} = W_{max} + ∑ i=1,2,3 [c (sel) − c (sug)] 3 . (6.14) Par’ Şla autŘ se kamŢa perŢptwsh den prŚpei na h prosforŘ tou antiprosŤpou na Śqei kŞstoc megalŰtero apŞ to Řnw Şrio kŞstouc pou Śqei jŚsei o qrŠsthc sto arqeŢo proswpikŤn protimŠsewn kai epiplŚon, mŞno autŞc Śqei dikaŢwma na to tropopoiŠsei.

6.3 PeiramatikŠ AxiolŞghsh

IdanikŘ, stoqeŰontac se mia plŠrh kai akribŠ axiolŞghsh thc diadikasŢac ekmŘjhshc, ja

6.3. PeiramatikŠ AxiolŞghsh 69

Štan aparaŢthth h paratŠrhsh miac megŘlhc poikilŢac apŞ kathgorŢec pragmatikŤn qrhstŤn pou lambŘnoun sunduasmoŰc pragmatikŤn uphresiŤn kajŤc allhlepidroŰn me ton antiprŞswpo. AutŞ, Şmwc, den eŢnai efiktŞ. Gia na mporŚsoume na exetŘsoume th sŰgklish thc diadikasŢac thc ekmŘjhshc me th sumperiforŘ tou qrŠsth ja prŚpei na upŘrqoun sunjŠkec “pragmatikoŰ kŞsmou”, Şpwc qrŚwsh, prosforŘ emporikŤn uphresiŤn kai qrŠstec me uparktoŰc oikonomikoŰc periorismoŰc. AutŞ den mporeŢ na sumbeŢ giatŢ afenŞc h proteinŞmenh prosŚggish anaptŰqjhke gia ereunhtikoŰc skopoŰc kai afetŚrou to kŞstoc miac tŚtoiac prospŘjeiac ja Štan apagoreutikŞ.

ExaitŢac autoŰ katafeŰgoume se mia seirŘ apŞ prosomoiŤseic, me stŞqo mia plhrh exŚtash thc proteinŞmenhc idŚac. MŚsa se Śna elegqŞmeno peribŘllon prosomoŢwshc, Şpwc autŞ pou perigrŘfetai parakŘtw, mporoŰme na elŚgxoume apodotikŘ thn allhlepŢdrash metaxŰ pollŤn diaforetikŤn eikonikŤn qrhstŤn me ton antiprŞswpo kajŤc kai thn sumperiforŘ thc diadikasŢac ekmŘjhshc upŞ diaforetikŘ sqŠmata qrŚwshc pou efarmŞzontai apŞ touc paroqeŢc uphresiŤn. EpiplŚon, h prosomoŢwsh thc diadikasŢac thc ekmŘjhshc mporeŢ na sunduasteŢ me thn prosomoŢwsh tou algorŢjmou epilogŠc (kef. 4), parŚqontac Śtsi th dunatŞthta gia mia oloklhrwmŚnh axiolŞghsh twn leitourgiŤn tou antiprosŤpou pou anaptŰsetai sthn paroŰsa ergasŢa. Stic epŞmenec paragrŘfouc upŘrqei leptomerŠc perigrafŠ tou peribŘllontoc prosomoŢwshc, ta peiramatikŘ apotelŚsmata kai h axiolŞghsŠ touc.

6.3.1 PerigrafŠ PeribŘllontoc ProsomoŢwshc

To peribŘllon prosomoŢwshc sqediŘsthke Śtsi Ťste Şlec oi krŢsimec ontŞthtec pou lambŘnoun mŚroc sth diadikasŢa agorŘc mŢac uphresŢac na mporoŰn na parametropoihjoŰn kai na mporeŢ na enisqujeŢ h dunatŞthta gia thn paratŠrhsh thc sumperiforŘc tou antiprosŤpou me pollŚc diaforetikŚc sunjŠkec kai politikŚc ekmŘjhshc. Ta basikŘ mŚrh thc prosomoŢwshc, kajŤc kai h arqitektonikŠ twn metaxŰ touc allhlepidrŘsewn faŢnontai sto SqŠma 6.1. Oi kuriŞterec ontŞthtec eŢnai o eikonikŞc qrŠsthc (virtual user - vuser) pou sunallŘssetai me ton hlektronikŞ antiprŞswpo kai eidikŞtera me th diadikasŢa tou algorŢjmou epilogŠc (selection algorithm), h diadikasŢa ekmŘjhshc, oi paroqeŢc uphresiŤn kai h “gennŠtria” tou bŚltistou sunduasmoŰ uphresŢac pou ja agŞraze o qrŠsthc an

DhmŠtrioc E. KaloyikŘkhc

70 KefŘlaio 6. DiadikasŢa EkmŘjhshc

SqŠma 6.1: ArqitektonikŠ ProsomoŢwshc.

Sto sqŠma autŞ faŢnetai h arqitektonikŠ tou peribŘllontoc prosomoŢwshc pou anaptŰqjhke gia thn peiramatikŠ axiolŞghsh thc diadikasŢac ekmŘjhshc. Oi kuriŞterec ontŞthtec eŢnai o eikonikŞc qrŠsthc (virtual user - vuser) pou sunallŘssetai me ton hlektronikŞ antiprŞswpo kai eidikŞtera me th diadikasŢa tou algorŢjmou epilogŠc (selection algorithm), h diadikasŢa ekmŘjhshc, oi paroqeŢc uphresiŤn kai h “gennŠtria” tou bŚltistou sunduasmoŰ uphresŢac pou ja agŞraze o qrŠsthc an exŚtaze exantlhtikŘ Şlouc touc sunduasmoŰc me tic pragmatikŚc tou protimŠseic.

exŚtaze exantlhtikŘ Şlouc touc sunduasmoŰc me tic pragmatikŚc tou protimŠseic.

O eikonikŞc qrŠsthc eŢnai mia prosomoŢwsh enŞc pragmatikoŰ qrŠsth me bŘsh to montŚlo thc qrhsimŞthtac Şpwc Śqei kajoristeŢ sthn parŘgrafo 3.3.2 to opoŢo ekfrŘzetai gia Śna sunduasmŞ uphresŢac S wc exŠc U (S) = W_{max} ∑ c∈C k_c ∑ m∈M ρ^c_mu^m_{qos} (q^c_m) . (6.15)

Oi Şroi autoŰ tou ajroŢsmatoc exhgoŰntai analutikŘ sthn parŘgrafo 3.3.2. GenikŘ eŢnai pijanŞ Śnac tuqaŢoc qrŠsthc na mhn akoloujeŢ autŞ to montŚlo. Gia to lŞgo autŞ, jŚlontac na prosomoiŤsoume mia pio realistikŠ sumperiforŘ, eisŘgoume sto parapŘnw montŚlo kŘpoiou eŢdouc alloŢwsh stic epimŚrouc paramŚtrouc. UpojŚtoume Şti o qrŠsthc Śqei kŘpoiec basikŚc protimŠseic (bprefs) pou eŢnai stajerŚc sto qrŞno kai antistoiqoŰn sthn pragmatikŠ sunŘrthsh qrhsimŞthtac tou qrŠsth allŘ

6.3. PeiramatikŠ AxiolŞghsh 71

den eŢnai apŞluta gnwstŚc sto qrŠsth (Š eŢnai dŰskolo na tic ekfrŘsei). KatŘ sunŚpeia mporoŰn na eŢnai diaforetikŚc apŞ tic paramŚtrouc pou Śqoun dhlwjeŢ sto arqeŢo proswpikŤn protimŠsewn tou qrŠsth. Gia lŞgouc aplŞthtac thc ulopoŢhshc, jewroŰme Şti oi bprefs mporoŰn na ekfrastoŰn, epŢshc, bŘsei tou montŚlou (6.15). O qrŠsthc, kajŤc de gnwrŢzei ti akribŤc epijumeŢ, “talantŤnetai” tuqaŢa gŰrw apŞ tic ⁀bprefs allŘ metŘ apŞ epanalambanŞmenec qrŠseic majaŢnei kai telikŘ sugklŢnei asumptwtikŘ stic bprefs me mia mikrŠ telikŠ “talŘntwsh”. H prosomoŢwsh autoŰ tou qarakthristikoŰ gŢnetai me thn eisagwgŠ miac tuqaŢac alloŢwshc (pou meiŤnetai ekjetikŘ wc proc to qrŞno) stic paramŚtrouc ρ^c_m. AutŞ to alloiwmŚno montŚlo qrhsimŞthtac antistoiqeŢ se kŘpoiec eikonikŚc protimŠseic (vprefs), bŘsei twn opoŢwn gŢnetai h epilogŠ apŞ ton eikonikŞ qrŠsth kŘje forŘ. H alloŢwsh eisŘgetai me bŘsh thn parakŘtw exŢswsh ρ^c_m (vprefs) = ρ^c_m (bprefs) × G (1, σ) , (6.16) Şpou G (1, σ) eŢnai mia kanonikŠ tuqaŢa metablhtŠ me mŚsh timŠ 1 kai diasporŘ σ^2. H diasporŘ elattŤnetai ekjetikŘ wc proc thn parŘmetro tou qrŞnou t me bŘsh thn exŢswsh σ^2 = α + βe^{−γt}, (6.17) Şpou ta α, β kai γ eŢnai jetikoŢ arijmoŢ. MetabŘllontac ta α, β kai γ mporoŰme na dhmiourgŠsoume diŘfora eŢdh qrhstŤn. Gia parŘdeigma, an epilŚxoume sqetikŘ megŘlh timŠ gia to γ, tŞte oi eikonikŚc protimŠseic vprefs sugklŢnoun grŠgora stic basikŚc protimŠseic, bprefs. AutŞ antistoiqeŢ se Śna qrŠsth o opoŢoc majaŢnei grŠgora.

To SqŠma 6.1 deŢqnei thn arqitektonikŠ tou peribŘllontoc prosomoŢwshc kajŤc kai tic allhlepidrŘseic metaxŰ twn epimŚrouc stoiqeŢwn. ArqikŘ o eikonikŞc qrŠsthc, metŘ thn kataskeuŠ tou arqeŢou proswpikŤn protimŠsewn, zhtŘ apŞ ton hlektronikŞ antiprŞswpo na diapragmateuteŢ me touc diajŚsimouc paroqeŢc uphresiŤn gia na lŘbei Śnan sunduasmŞ uphresŢac. Oi timŚc pou tŢjentai sto arqeŢo proswpikŤn protimŠsewn apoteloŰn thn arqikŠ katŘstash tou montŚlou pou diathreŢ eswterikŘ o hlektronikŞc antiprŞswpoc. Sto tŚloc kŘje diapragmŘteushc, o antiprŞswpoc parousiŘzei mia lŢsta apŞ proteinŞmenouc sunduasmoŰc, Śnac apŞ touc opoŢouc epilŚgetai apŞ to qrŠsth me bŘsh tic eikonikŚc tou protimŠseic

DhmŠtrioc E. KaloyikŘkhc

72 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(vprefs). ApŞ thn pleurŘ tou o antiprŞswpoc, me bŘsh to eswterikŞ montŚlo qrhsimŞthtac, proteŢnei Śna sunduasmŞ o opoŢoc Śqei th mŚgisto kajarŞ Şfeloc (sŰmfwna me ton antiprŞswpo). O proteinŞmenoc apŞ ton antiprŞswpo sunduasmŞc mporeŢ na diafŚrei apŞ ton epilegmŚno (apŞ to qrŠsth). ’Otan sumbaŢnei autŞ, energopoieŢtai h diadikasŢa ekmŘjhshc kai efarmŞzetai kŘpoia prosarmogŠ twn paramŚtrwn tou eswterikoŰ montŚlou tou antiprosŤpou Şpwc perigrŘfetai sthn parŘgrafo 6.2. ParŘllhla me autŠ th diadikasŢa upologŢzetai o sunduasmŞc me th mŚgisto kajarŞ Şfeloc wc proc tic basikŚc protimŠseic (bprefs) tou eikonikoŰ qrŠsth metaxŰ Şlwn twn dunatŤn sunduasmŤn pou mporoŰn na prokŰyoun apŞ to arqeŢo proswpikŤn protimŠsewn. To sunduasmŞ autŞ ton onomŘzoume pragmatikŞ bŚltisto.

Sto tŚloc kŘje diapragmŘteushc, sugkrŢnontai treic shmantikoŢ sunduasmoŢ: o epilegmŚnoc apŞ to qrŠsth, ton proteinŞmenoc apŞ ton antiprŞswpo kai o pragmatikŞc bŚltisto. AutoŢ oi sunduasmoŢ, sugkrŢnontai wc proc th metaxŰ touc sŰgklish kajŤc pernŘei o qrŞnoc.

MŚsa sto peribŘllon prosomoŢwshc, skopŞc tou antiprosŤpou eŢnai na “mŘjei” tic basikŚc protimŠseic tou eikonikoŰ qrŠsth, kajŤc autŚc ekfrŘzoun to pŤc pragmatikŘ skŚptetai o qrŠsthc. AxŢzei na shmeiwjeŢ Şti oi epimŚrouc parŘmetroi pou emplŚkontai sto eswterikŞ montŚlo qrhsimŞthtac pou diathreŢ o antiprŞswpoc, den eŢnai aparaŢthto na tautistoŰn me tic basikŚc protimŠseic tou qrŠsth. ArkeŢ h epilogŠ tou qrŠsth na tautŢzetai me thn prŞtash tou antiprosŤpou. EidikŞtera, h Şlh prosomoŢwsh stoqeŰei sth sŰgklish twn triŤn shmantikŤn sunduasmŤn: tou epilegmŚnou apŞ to qrŠsth, tou proteinŞmenou apŞ ton antiprŞswpo kai tou eikonikoŰ bŚltistou.

H ulopoŢhsh thc arqitektonikŠc tou SqŠmatoc 6.1 Śgine se MATLAB kai ta peirŘmata ektelŚsthkan se Śnan upologistŠ Sun Ultra Entreprise. O qrŞnoc ektŚleshc^1 kŘje peirŘmatoc, upŞ kanonikŚc sunjŠkec fŞrtou tou mhqanŠmatoc, den uperŚbaine ta 20min.

1AutŞ anafŚretai se peirŘmata me Śna eŢdoc perieqomŚnou. O qrŞnoc ektŚleshc me pollŘ eŢdh perieqomŚnwn eŢnai polŰ megalŰteroc lŞgw ekjetikŠc aŰxhshc tou arijmoŰ twn sunduasmŤn

6.3. PeiramatikŠ AxiolŞghsh 73

AnexŘrthtec MetablhtŚc EndeiktikŚc TimŚc MŚgisto PlhrwtŚo PosŞ 6000 12500 25000 98 SfŘlma APP 10% 25% 50% 0 α 0.01 0.02 0.05 0 β 0.01 0.05 0.1 0 γ^1_4^1_2^3_4 ExomŘlunsh 0.7 0.5 0.1 1 TuqaiŞthta QrŚwshc 10% 25% 50% 0

PŢnakac 6.1: AnexŘrthtec MetablhtŚc

Ston pŢnana autŞ faŢnontai oi anexŘrthtec metablhtŚc pou epilŚqjhkan kai oi antŢstoiqec timŚc pou qrhsimopoiŠjhkan sta peirŘmata. Oi pente prŤtec (MŚgisto PlhrwtŚo PosŞ, SfŘlma APP kai parŘmetroi apŞklishc twn eikonikŤn protimŠsewn, α, β, γ) kajorŢzoun th sumperiforŘ tou qrŠsth, enŤ oi upŞloipec dŰo antistoiqoŰn se diŘforec politikŚc qrŚwshc kai sthn parŘmetro exomŘlunshc.

6.3.2 PeiramatikŘ ApotelŚsmata

Gia thn peiramatikŠ axiolŞghsh thc diadikasŢac ekmŘjhshc orŢzoume dŰo eidŤn metablhtŚc: tic anexŘrthtec kai tic exarthmŚnec. Oi anexŘrthtec kajorŢzoun to prosomoiwmŚno sŰsthma, enŤ oi exarthmŚnec deŢqnoun th sumperiforŘ tou sustŠmatoc. Ston PŢnaka 6.1 faŢnontai oi anexŘrthtec metablhtŚc pou Śqoun epilegeŢ. Oi treic prŤtec (MŚgisto PlhrwtŚo PosŞ, SfŘlma APP^2 apŞ tic bprefs kai h apŞklish twn eikonikŤn protimŠsewn) kajorŢzoun th sumperiforŘ tou qrŠsth, enŤ oi upŞloipec dŰo antistoiqoŰn se diŘforec politikŚc qrŚwshc kai sthn parŘmetro exomŘlunshc (bl. parakŘtw).

Gia kŘje anexŘrthth metablhtŠ Śqoun epilegeŢ tŚsseric endeiktikŚc timŚc. Oi dŰo apŞ autŚc (mikrŠ, megŘlh) eŢnai akraŢec timŚc wc proc thn epŢdrash pou prokaloŰn, enŤ h mesaŢa prokaleŢ kŘpoia epŢdrash endiŘmesou megŚjouc. H tŚtarth timŠ eŢnai tŚtoia Ťste h to sŰsthma na sumperifŚretai san na mhn upŠrqe h antŢstoiqh parŘmetroc. Gia thn parŘmetro exomŘlunshc h timŠ “anuparxŢac” eŢnai Ţsh me 1. AxŢzei na shmeiwjeŢ Şti o arijmŞc Şlwn twn dunatŤn peiramŘtwn, pou mporoŰn na ektelestoŰn me bŘsh tic endeiktikŚc timŚc tou PŢnaka 6.1, eŢnai uperbolikŘ

2ArqeŢo ProswpikŤn ProtimŠsewn

DhmŠtrioc E. KaloyikŘkhc

74 KefŘlaio 6. DiadikasŢa EkmŘjhshc

megŘloc. KatŘ sunŚpeia, epilŚqjhke Śna uposŰnolo autŤn twn peiramŘtwn.

’Oso aforŘ sthn parŘmetro exomŘlunshc pou anafŚrjhke parapŘnw, autŠ kajorŢzei to pŞso sunthrhtikŠ eŢnai h prosarmogŠ tou eswterikoŰ montŚlou qrhsimŞthtac pou diathreŢ o hlektronikŞc antiprŞswpoc. EidikŞtera, an h prosarmostŚa parŘmetroc eŢnai h p, tŞte mŞno Śna posostŞ θ thc metabolŠc efarmŞzetai me bŘsh th sqŚsh

p_{new} = p_{old} + θ × Δp (6.18)

Gia thn parŘmetro autŠ h timŠ “anuparxŢac” eŢnai Ţsh me 1. Ta apotelŚsmata twn peiramŘtwn paristŘnontai mŚsw twn exarthmŚnwn metablhtŤn. AutŚc Śqoun epilegeŢ me bŘsh touc stŞqouc thc prosomoŢwshc kai eŢnai

• h apŞstash metaxŰ twn triŤn shmantikŤn sunduasmŤn pou anafŚrjhkan sthn prohgoŰmenh parŘgrafo, dhladŠ tou epilegmŚnou apŞ to qrŠsth, tou proteinŞmenou apŞ ton antiprŞswpo kai tou eikonikoŰ bŚltistou. H apŞstash dŰo sunduasmŤn eŢnai to Řjroisma twn diaforŤn twn epipŚdwn poiŞthtac gia kŘje mŚso.

• oi diaforŚc kajaroŰ ofŚlouc twn triŤn sunduasmŤn pou anafŚrjhkan parapŘnw. Sthn perŢptwsh autŠ, Śna erŤthma pou mporeŢ na tejeŢ eŢnai to pŤc prŚpei na metrhjoŰn oi diaforŚc. Ja Štan anepituqŚc an metroŰsame tic apŞlutec timŚc twn diaforŤn kajŤc gia “megŘlouc” sunduasmoŰc ja parathroŰntan megŘlec allagŚc kai gia “mikrŞterouc” polŰ mikrŞterec. ApŞ thn Řllh meriŘ, oi posostiaŢec diaforŚc mporoŰn na megenjŰnoun tic diaforŚc twn “mikrŤn” sunduasmŤn uphresŢac. Gia parŘdeigma, o sunduasmŞc me kajarŞ Şfeloc Ţsh me 1 Śqei 100% diaforŘ apŞ Śna sunduasmŞ me kajarŞ Şfeloc 2, enŤ sthn prŘxh kai oi dŰo dŢnoun polŰ mikrŞ kajarŞ Şfeloc gia to qrŠsth. Sthn prosŚggisŠ mac autŞ pou Śqei shmasŢa eŢnai autŞ pou antilambŘnetai o qrŠsthc. AutŞ ousiastikŘ posotikopoieŢtai apŞ thn parŘmetro tou anŤtatou orŢou kŞstouc agorŘc pou kajorŢzetai apŞ ton Ţdio to qrŠsth. Gia parŘdeigma Śnac qrŠsthc me dunatŞthta plhrwmŠc 100drq den antilambŘnetai shmantikŠ diaforŘ se sunduasmoŰc me kŞstoc kŘtw twn 10drq, enŤ gia kŘpoion Řllo me Řnw Şrio kŞstouc 10drq de sumbaŢnei autŞ, upŞ thn

6.3. PeiramatikŠ AxiolŞghsh 75

pro˛pŞjesh Şti ta kŞsth twn diafŞrwn sunduasmŤn eŢnai thc tŘxhc megŚjouc twn 100drq. EpomŚnwc, o katŘllhloc trŞpoc gia na metrhjoŰn oi diaforŚc kajaroŰ ofŚlouc twn triŤn shmantikŤn sunduasmŤn eŢnai na ekfrastoŰn wc posostŘ tou anŤtatou orŢou, W_{max}, gia to kŞstoc agorŘc pou jŚtei o qrŠsthc, frontŢzontac, Şmwc, h epilogŠ thc timŠc tou W_{max} na eŢnai se sumfwnŢa me thn tŘxh megŚjouc tou kŞstouc twn diafŞrwn sunduasmŤn.

Gia thn axiolŞghsh thc epŢdoshc thc diadikasŢac, eŢnai shmantikŞ na shmeiwjeŢ h mŚjodoc ekmŘjhshc pou perigrŘfhke stic prohgoŰmenec paragrŘfouc eŢnai proseggistikŠ. AutŞ pou mac endiafŚrei eŢnai h stadiakŠ prosŚggish twn epilogŤn tou antiprosŤpou me tic epilogŚc tou qrŠsth. EpŢshc, autŠ h diadikasŢa ekmŘjhshc energopoieŢtai metŘ apŞ thn ektŚlesh tou algorŢjmou epilogŠc o opoŢoc, Şpwc eŢdame, eŢnai Šdh sqedŞn bŚltistoc. AutŞ shmaŢnei, Şti an o qrŠsthc den Śqei eisŘgei shmantikŞ sfŘlma sto APP wc proc tic protimŠseic tou o algŞrijmoc epilogŠc ja exakoloujeŢ na proteŢnei sunduasmoŰc sqedŞn bŚltistouc kai Řra de ja kaleŢtai suqnŘ h diadikasŢa ekmŘjhshc. Gia na mporŚsoume na axiologŠsoume th pragmatikŠ leitourgŢa thc proteinŞmenhc diadikasŢac prŚpei na dhmiourgŠsoume peribŘllon me sqetikŘ “antŢxoec sunjŠkec”, dhladŠ me “astajeŢc” qrŠstec me shmantikŞ sfŘlma ston kajorismŞ tou arqeŢou proswpikŤn protimŠsewn kai me paroqeŢc uphresiŤn pou efarmŞzoun tuqaŢa qrŚwsh.

Ta peirŘmata organŤjhkan me bŘsh tic anexŘrthtec metablhtec tou PŢnaka 6.1. Gia kŘje mŢa apŞ autŚc ektelŚsthkan peirŘmata Śqontac stajerŚc tic upŞloipec kai diaforopoiŤntac thn exetazŞmenh metablhtŠ. To arqeŢo proswpikŤn protimŠsewn pou upojŚsame Şti sumplŠrwse o qrŠsthc faŢnetai ston PŢnaka 6.2. Oi epilogŚc tou qrŠsth eŢnai Şlec diapragmateŰsimec Śtsi Ťste na upŘrqoun polloŢ enallaktikoŢ sunduasmoŢ uphresŢac. EpŢshc, Śqoume upojŚsei Şti h kampŰlh thc epimŚrouc qrhsimŞthtac gia ta epŢpeda poiŞthtac twn mŚswn eŢnai diaforetikŠ apŞ autŠ tou montŚlou pou diajŚtei o antiprŞswpoc. Pio sugkekrimŚna jewroŰme Şti o qrŠsthc Śqei koŢlh kampŰlh se antŢjesh me ton arqikŞ montŚlo pou upojŚtei gia ton kŘje qrŠsth kurtŠ kampŰlh. EpŢshc, Śginan peirŘmata sŰgkrishc thc diadikasŢac ekmŘjhshc me mia aploŰsterh diadikasŢa ekmŘjhshc pou prosarmŞzei mŞno thn parŘmetro tou anŤtatou epitreptoŰ kŞstouc agorŘc kajŤc kai sŰgkrish me thn perŢptwsh apousŢac diadikasŢac ekmŘjhshc.

DhmŠtrioc E. KaloyikŘkhc

76 KefŘlaio 6. DiadikasŢa EkmŘjhshc

EpilogŠ PerieqomŚnou PerieqŞmeno SuntelestŠc ProtŢmhshc (k_c) PolitikŘ 100% ParŘmetroi MŚswn gia PolitikŘ

TŰpoc MŚsou EpŢpedo ProtŢmhshc MŚgisth PoiŞthta ElŘqisth PoiŞthta AkoloujŢa EikŞnwn EpijumeŢtai Aristh MŚtria StajerŠ EikŞna EpijumeŢtai Aristh MŚtria ’Hqoc EpijumeŢtai Aristh MŚtria KeŢmeno EpijumeŢtai Den Śqei DiabajmŢseic MŚgisto PlhrwtŚo PosŞ (W_{max}) 12500drq KritŠrio EpilogŠc MegistopoŢhsh KajaroŰ OfŚlouc

PŢnakac 6.2: PeiramatikŞ ArqeŢo ProswpikŤn ProtimŠsewn

Ston pŢnaka autŞ faŢnetai to arqeŢo proswpikŤn protimŠsewn pou upotŢjetai Şti sumplŠrwse o qrŠsthc. ’Olec oi epilogŚc Śinai diapragmateŰsimec Śtsi Ťste na upŘrqoun polloŢ enallaktikoŢ sunduasmoŢ uphresŢac. EpŢshc, to kritŠrio epilogŠc Śqoume upojŚsei Şti eŢnai h megistopoŢhsh tou kajaroŰ ofŚlouc tou qrŠsth.

TŚloc, axŢzei na shmeiwjeŢ Şti h exomŘlunsh Śqei nŞhma na exetasjeŢ mŞno gia thn perŢptwsh astajoŰc qrŠsth. A’n o qrŠsthc xŚrei ti jŚlei kai den talanteŰetai, tŞte h exomŘlunsh aplŤc epibradŰnei th sŰgklish twn epilogŤn tou qrŠsth me ton antiprŞswpo. Sthn perŢptwsh tou astajoŰc qrŠsth oi arqikŚc lanjasmŚnec epilogŚc mporoŰn na odhgŠsoun ton antiprŞswpo se prosarmogŚc paramŚtrwn pou eŢnai antŢjetec proc th swstŠ kateŰjunsh. AutŞ to sfŘlma to elattŤnei h efarmogŠ thc exomŘlunshc. Stic epŞmenec upoparagrŘfouc perigrŘfontai analutikŘ ta peiramatikŘ apotelŚsmata gia kŘje perŢptwsh.

6.3.2.1 MŚgisto PlhrwtŚo PosŞ

SkopŞc autŠc thc seirŘc peiramŘtwn eŢnai na faneŢ h epirroŠ thc sumperiforŘc tou Şlou sustŠmatoc apŞ tic diŘforec timŚc tou anŤtatou orŢou tou kŞstouc agorŘc miac uphresŢac. ’Eqoume upojŚsei Şti o qrŠsthc Śqei kŘnei shmantikŞ sfŘlma sth sumplŠrwsh tou arqeŢou proswpikŤn protimŠsewn. Pio sugkekrimŚna, upojŚtoume Şti enŤ Śqei dhlŤsei “epijumŢa” gia Şla ta mŚsa, kŘti pou shmaŢnei Şti o antŢstoiqoc

6.3. PeiramatikŠ AxiolŞghsh 77

suntelestŠc tou montŚlou qrhsimŞthtac eŢnai^2_3 (bl. Kef. 3), sthn pragmatikŞthta h epijumŢa tou eŢnai katŘ 50% mikrŞterh gia to aplŞ keŢmeno kai gia tic stajerŚc eikŞnec kai katŘ 50% megalŰterh gia to video kai ton Šqo kai to Ţdio isqŰei gia touc antŢstoiqouc suntelestŚc. EpŢshc, jewroŰme Şti o qrŠsthc eŢnai stajerŞc wc proc to qrŞno, dhladŠ enŤ Śqei sumplhrŤsei esfalmŚna to arqeŢo proswpikŤn protimŠsewn, epilŚgei sŰmfwna me tic “pragmatikŚc” tou protimŠseic^3. AutŞ shmaŢnei Şti me bŘsh tic paramŚtrouc thc exŢswshc (6.17), Śqoume σ^2 = α = β = 0.

ApŞ touc Śxi prosomoioŰmenouc paroqeŢc oi treic, Şpwc Śqoume anafŚrei, efarmŞzoun qrŚwsh me kŘpoia tuqaiŞthta. Sthn perŢptwsh autŠ, to tuqaŢo kŞstoc agorŘc kumaŢnetai omoiŞmorfa gŰrw apŞ th mŚsh timŠ tou katŘ 25%.

Sto SqŠma 6.2 faŢnontai ta apotelŚsmata enŞc peirŘmatoc me Řnw Şrio kŞstouc agorŘc 12500. AnalutikŘ, ta megŚjh pou faŢnontai sta grafŠmata autŘ eŢnai:

(a) h apŞstash metaxŰ tou proteinŞmenou apŞ ton antiprŞswpo sunduasmoŰ kai tou sunduasmoŰ pou telikŘ epŚlexe o qrŠsthc.

(b) h apŞstash tou sunduasmoŰ pou epŚlexe o qrŠsthc apŞ ton idanikŞ sunduasmŞ.

(e) oi diaforŚc kajaroŰ ofŚlouc metaxŰ tou proteinŞmenou apŞ ton antiprŞswpo sunduasmoŰ kai tou sunduasmoŰ pou telikŘ epŚlexe o qrŠsthc wc posostŞ tou anŤtatou orŢou gia to kŞstoc agorŘc.

(st) Şmoia me to prohgoŰmeno grŘfhma ektŞc tou Şti oi sunduasmoŢ eŢnai o epilegmŚnoc apŞ to qrŠsth kai o bŚltistoc.

(g) Śqontac Śna kuliŞmeno “parŘjuro” megŚjouc 10 kŘje shmeŢo tou grafŠmatoc paristŘnei th mŚgisth timŠ thc diaforŘc kajaroŰ ofŚlouc metaxŰ tou proteinŞmenou apŞ ton antiprŞswpo sunduasmoŰ kai tou sunduasmoŰ pou telikŘ epŚlexe o qrŠsthc ekfrasmŚnh wc posostŞ tou anŤtatou orŢou gia to kŞstoc agorŘc.

(d) me to Ţdio kuliŞmeno “parŘjuro”, kŘje shmeŢo tou grafŠmatoc deŢqnei th mŚgisth timŠ thc diaforŘc kajaroŰ ofŚlouc metaxŰ tou sunduasmoŰ pou epŚlexe o qrŠsthc kai tou bŚltistou sunduasmoŰ.

3Me Řlla lŞgia upojŚtoume Şti o qrŠsthc uposuneŢdhta gnwrŢzei ti jŚlei, aplŘ Śqei sumplhrŤsei lŘjoc to profile

DhmŠtrioc E. KaloyikŘkhc

78 KefŘlaio 6. DiadikasŢa EkmŘjhshc

SqŠma 6.2: ParŘdeigma MetrŠsewn.

Sto sqŠma autŞ faŢnontai ta apotelŚsmata enŞc peirŘmatoc me mŚgisto plhrwtŚo posŞ 12500. SkopŞc eŢnai h parousŢash twn metrŠsewn pou gŢnontai. ApŞ ta megŚjh autŘ, ta shmantikŞtera eŢnai autŘ pou deŢqnoun tic diaforŚc kajaroŰ ofŚlouc ((e),(st)) kai tic antŢstoiqec mŚsec timŚc ((z),(h)).

(z), (h) Şmoia me ta grafŠmata (g),(d) me th diaforŘ Şti upologŢzetai h mŚsh timŠ sto parŘjuro kai Şqi h mŚgisth.

ApŞ ta megŚjh autŘ, ta shmantikŞtera eŢnai autŘ pou deŢqnoun tic diaforŚc kajaroŰ ofŚlouc ((e),(st)) kai tic antŢstoiqec mŚsec timŚc((z),(h)). Sthn perŢptwsŠ mac h apŞstash den eŢnai antiproswpeutikŞ mŚtro. AutŞ sumbaŢnei giatŢ mporeŢ, gia parŘdeigma, o proteinŞmenoc sunduasmŞc na periŚqei stajerŚc eikŞnec se Řristo epŢpedo poiŞthtac kai o epilegmŚnoc apŞ to qrŠsth se mŚtrio epŢpedo. H diaforŘ autŤn twn sunduasmŤn eŢnai toulŘqiston 3. WstŞso, h diaforŘ touc wc proc to kajarŞ Şfeloc mporeŢ na mhn eŢnai megŘlh, afoŰ sto montŚlo qrhsimŞthtac pou orŢsame (Kef. 3) h sqetikŠ qrhsimŞthta twn stajerŤn eikŞnwn gia Śna mŚso qrŠsth

6.3. PeiramatikŠ AxiolŞghsh 79

Śqei polŰ mikrŠ timŠ. ExŘllou autŞ pou Śqei shmasŢa eŢnai h diaforopoŢhsh pou antilambŘnetai o Ţdioc o qrŠsthc. Gia to lŞgo autŞ, sto exŠc ta peiramatikŘ apotelŚsmata ja parousiŘzontai mŞno me diaforŚc kajaroŰ ofŚlouc.

Gia to sugkekrimŚno peŢrama, tŤra, mporoŰme na parathrŠsoume ta exŠc:

• se ekatŞ perŢpou diapramateŰseic tou eikonikoŰ qrŠsth me touc paroqeŢc mŚsw tou hlektronikoŰ antiprosŤpou gŰrw stic 6 forŚc (SqŠma 6.2a) upŠrxe diaforŘ anŘmesa sthn epilogŠ tou qrŠsth kai sthn epilogŠ tou antiprosŤpou. Oi diaforŚc autŚc ofeŢlontai stic tuqaŢec metabolŚc twn timŤn pou epibŘlloun oi paroqeŢc.

• metŘ apŞ kŘje emfanizŞmenh diaforŘ energopoieŢtai h diadikasŢa ekmŘjhshc kai prosarmŞzei katŘllhla tic eswterikŚc paramŚtrouc. ApŞ ta grafŠmata faŢnetai Şti h diadikasŢa ekmŘjhshc efarmŞzei swstŚc prosarmogŚc me apotŚlesma amŚswc metŘ apŞ kŘje diaforŘ na upŘrqei taŰtish thc epilogŠc tou qrŠsth kai tou antiprosŤpou.

• faŢnetai kajarŘ (Sq.6.2z) Şti oi diaforŚc kjaroŰ ofŚlouc thc epilogŠc tou qrŠsth apŞ to bŚltisto eŢnai thc tŘxhc tou 2-5% kai oi diaforŚc tou proteinŞmenou apŞ ton epilegmŚno sunduasmŞ eŢnai thc tŘxhc tou 1% (Sq.6.2st). Me Řlla lŞgia an o algŞrijmoc epilogŠc Štan o exantlhtikŞc h beltŢwsh pou parathroŰse o qrŠsthc ja Štan elŘqisth.

• sthn arqŠ tou peirŘmatoc Śginan merikŚc klŠseic thc diadikasŢac ekmŘjhshc, qwrŢc na faneŢ elŘttwsh thc diaforŘc thc epilogŠc tou qrŠsth apŞ to bŚltisto (Sq.6.2z). AutŞ sunŚbei lŢgo argŞtera pou me mŢa mikrŠ diaforopoŢhsh tou qrŠsth Śgine mia mikrŠ prosarmogŠ stic eswterikŚc paramŚtrouc^4 kai h diaforŘ tou epilegmŚnou sunduasmoŰ apŞ to idanikŞ kumaŢnetai gŰrw apŞ to 2% apŞ thn epanŘlhyh perŢpou 40 kai metŘ (Sq.6.2z). AutŞ Śgine giatŢ oi prŤtec prosarmogŚc den Štan arketŚc gia na mporŚsei o antiprŞswpoc na plhsiŘsei sto bŚltisto, allŘ Štan sto Şrio autŠc thc metabolŠc. OpŞte mŢa epiplŚon mikrŠ diaforopoŢhsh prokŘlese thn elŘttwsh thc diaforŘc.

4To mŚgejoc thc prosarmogŠc miac paramŚtrou exartŘtai apŞ thn posostiaŢa diaforŘ kajaroŰ ofŚlouc thc epilogŠc tou qrŠsth apŞ ton proteinŞmeno

DhmŠtrioc E. KaloyikŘkhc

80 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(a) (b)

SqŠma 6.3: DiaforopoŢhsh MŚgistou PlhrwtŚou PosoŰ W

Sto sqŠma autŞ faŢnontai ta apotelŚsmata twn peiramŘtwn pou ektŚlsthkan me diaforopoihmŚnec (6000, 12500 kai 25000) timŚc gia to mŚgisto plhrwtŚo posŞ. Sto aristerŞ grŘfhma faŢnetai h mŚsh posostiaŢa diaforŘ kajaroŰ ofŚlouc tou epilegŞmenou sunduasmoŰ apŞ ton antŢstoiqo idanikŞ, enŤ sto dexiŞ, h antŢstoiqh diaforŘ tou epilegŞmenou apŞ ton proteinŞmeno.

• einai emfanŠc mia suneqŠc diakŰmansh thc diaforŘc kajaroŰ ofŚlouc tou idanikoŰ apŞ thn epilogŠ tou qrŠsth. AutŞ ofeŢletai sth diakŰmansh thc tuqaŢac qrŚwshc twn triŤn apŞ touc Śxi paroqeŢc.

Gia thn exŚtash thc epŢdrashc tou mŚgistou epitreptoŰ kŞstouc W ektelŚsthkan peirŘmata me treic diaforetikŚc timŚc. Ta apotelŚsmata pou faŢnontai sto SqŠma 6.3 anafŚrontai se trŢa peirŘmata me mŚgisto epitreptŞ kŞstoc 6000, 12500 kai 25000 antŢstoiqa. Sto aristerŞ grŘfhma tou sqŠmatoc faŢnetai h mŚsh posostiaŢa diaforŘ kajaroŰ ofŚlouc tou epilegŞmenou sunduasmoŰ apŞ ton antŢstoiqo idanikŞ, enŤ sto dexiŞ grŘfhma h antŢstoiqh diaforŘ tou epilegŞmenou apŞ ton proteinŞmeno.

ApŞ to sqŠma 6.3a eŢnai fanerŞ Şti me W = 6000, h diaforŘ eŢnai mikrŞterh apŞ tic Řllec dŰo periptŤseic. AutŞ eŢnai logikŞ, afoŰ lŞgw tou qamhloŰ mŚgistou epitreptoŰ kŞstouc Şloi oi sunduasmoŢ uphresŢac me kŞstoc megalŰtero apŞ W aporrŢptontai apŞ ton antiprŞswpo wc mh apodektoŢ kai epomŚnwc oi diajŚsimec epilogŚc tou qrŠsth periorŢzontai se apodektoŰc sunduasmoŰc oi opoŢoi eŢnai mikrŠc

6.3. PeiramatikŠ AxiolŞghsh 81

qrhsimŞthtac opŞte kai oi diaforŚc kajaroŰ ofŚlouc metaxŰ touc eŢnai, epŢshc, mikrŚc. Stic Řllec dŰo periptŤseic elŘqistoi sunduasmoŢ aporrŢptontai kai o qrŠsthc Śqei na epilŚxei apŞ perissŞterouc diajŚsimouc sunduasmoŰc. EpomŚnwc, den upŘrqei ousiastikŠ diaforopoŢhsh metaxŰ twn perpiptŤsewn W = 12500 kai W = 25000.

H sŰgklish thc epilogŠc tou qrŠsth me autŠn tou antiprosŤpou faŢnetai sto sqŠma 6.3b. Sto grŘfhma de faŢnontai oi diaforŚc gia thn perŢptwsh anŤtatou epitreptoŰ kŞstouc agorŘc 6000, diŞti autŚc eŢnai pŘra polŰ mikrŚc, thc tŘxewc tou 0.01%. AutŞ pou mporeŢ na parathrŠsei kaneŢc eŢnai Şti kajŤc pernŘ o qrŞnoc kai kaleŢtai h diadikasŢa ekmŘjhshc, oi posostiaŢec diaforŚc kajaroŰ ofŚlouc elattŤnontai. AutŞ shmaŢnei Şti oi epilogŚc tou antiprosŤpou me th boŠjeia thc diadikasŢac ekmŘjhshc sugklŢnoun me tic epilogŚc tou qrŠsth.

6.3.2.2 SfŘlma ArqeŢou ProswpikŤn ProtimŠsewn

H morfŠ tou sfŘlmatoc sumplŠrwshc tou arqeŢou protimŠsewn eŢnai Şpwc sthn prohgoŰmenh parŘgrafo, me th diaforŘ, Şti exetŘsjhkan treic diaforetikŚc periptŤseic me sfŘlma 10%, 25% kai 50%. UpojŚsame Şti to mŚgisto plhrwtŚo posŞ eŢnai 12500 kai Şti o qrŠsthc parŘ to sfŘlma sth sumplŠrwsh tou arqeŢou proswpikŤn protimŠsewn, epilŚgei sunduamsoŰc me bŘsh tic pragmatikŚc tou protimŠseic. EpŢshc, oi treic apŞ touc paroqeŢc pou eisŘgoun kŘpoia tuqaiŞthta Śqoun diakŰmansh sth qrŚwsŠ katŘ 25%.

Ta apotelŚsmata autŤn twn peiramŘtwn faŢnotai sto SqŠma 6.4. Se autŠ thn perŢptwsh Şpwc kai sthn prohgoŰmenh, epitugqŘnetai sŰgklish twn epilogŤn tou qrŠsth kai tou antiprosŤpou. ’Oso megalŰtero eŢnai to sfŘlma tou qrŠsth, tŞso megalŰterec kai oi diaforŚc kajaroŰ ofŚlouc qrŠsth-antiprosŤpou pou parathroŰntai (Sq. 6.4b). Se Şlec, Şmwc, tic periptŤseic oi diaforŚc sugklŢnoun se epŢpeda kŘtw tou 1%. ApŞ to SqŠma 6.4a faŢnetai Şti kai stic treic periptŤseic sfalmŘtwn h epilogŠ tou qrŠsth plhsiŘzei ton idanikŞ sunduasmŞ me parŞmoiec posostiaŢec diaforŚc NB pou eŢnai kontŘ sto 2%. AxŢzei epŢshc na shmeiwjeŢ, Şti lŞgw thc tuqaŢac diakŰmanshc sth qrŚwsh o idanikŞc sunduasmŞc mporeŢ na eŢnai diaforetikŞc se kŘje epanŘlhyh.

Sto grŘfhma 6.4b faŢnetai Şti oi diaforŚc ofŚlouc apŞ ton idanikŞ sunduamŞ,

DhmŠtrioc E. KaloyikŘkhc

82 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(a) (b)

SqŠma 6.4: SfŘlma ArqeŢou ProspwikŤn ProtimŠsewn

Sto sqŠma autŞ faŢnontai ta apotelŚsmata twn peiramŘtwn pou ektŚlsthkan me diaforopoihmŚna (10%, 25% kai 50%) sfŘlmata sumplŠrwshc tou arqeŢou proswpikŤn protimŠsewn.’Oso megalŰtero eŢnai to sfŘlma tou qrŠsth, tŞso megalŰterec kai oi diaforŚc kajaroŰ ofŚlouc qrŠsth-antiprosŤpou pou parathroŰntai (b).ApŞ to (a) faŢnetai Şti kai stic treic periptŤseic sfalmŘtwn h epilogŠ tou qrŠsth plhsiŘzei ton idanikŞ sunduasmŞ me parŞmoiec posostiaŢec diaforŚc kajaroŰ ofŚlouc pou eŢnai kontŘ sto 2%.

me sfŘlma 10% eŢnai megalŰterec apŞ Şti stic Řllec dŰo sthn arqŠ twn epanalŠyewn. AutŞ ofeŢletai sto Şti sthn perŢptwsh mikroŰ sfŘlmatoc, o antiprŞswpoc proteŢnei kŘpoio sunduasmŞ pou ikanopoieŢ to qrŠsth kai epomŚnwc den kaleŢtai h diadikasŢa ekmŘjhshc. MŞlic h epilogŠ tou qrŠsth apoklŢnei apŞ thn prŞtash tou antiprosŤpou parathreŢtai meŢwsh thc diaforŘc apŞ ton idanikŞ sunduasmŞ.’Opwc faŢnetai apŞ to grŘfhma autŞ sumbaŢnei kontŘ sthn 30h epanŘlhyh, Şpou parathroŰntai oi prŤtec diaforŚc tou qrŠsth apŞ ton antiprŞswpo kai amŚswc metŘ elattŤnetai h diaforŘ apŞ ton idanikŞ sunduasmŞ. Oi diaforŚc autŚc ofeŢlontai kurŢwc sthn tuqaŢa diakŰmansh thc qrŚwshc. EpŢshc, ofeŢlontai kai sto Şti oi jugatrikoŢ antiprŞswpoi metŘ th diapragmŘteusŠ touc me touc paroqeŢc epistrŚfoun ston ptarikŞ mŞno pŚnte apŞ touc sunduasmoŰc pou exŚtasan. An o jugatrikŞc antiprŞswpoc epŚstrefe Şlouc touc sunduasmoŰc h meŢwsh thc diaforŘc ja xekinoŰse nwrŢtera. AutŞ, Şmwc, Şpwc Śqoume anafŚrei (par. 6.2.1) eŢnai Śnac sumbibasmŞc gia na diathrhjeŢ mikrŞ to mŚgejoc thc plhroforŢac pou prŚpei na metaferjeŢ.

Sthn perŢptwsh pou to sfŘlma sumplŠrwshc profile eŢnai 25%, parathroŰme Şti

6.3. PeiramatikŠ AxiolŞghsh 83

h diaforŘ thc epilogŠc tou qrŠsth apŞ ton idanikŞ sunduasmŞ elattŤnetai Řmesa apŞ thn arqŠ twn epanalŠyewn. AutŞ prokaleŢtai apŞ tic arqikŚc klŠseic thc diadikasŢac ekmŘjhshc pou sumbaŢnoun stic 20 prŤtec epanalŠyeic.

’Oson aforŘ sthn epŢptwsh tou sfŘlmatoc 50% oi diaforŚc tou qrŠsth apŞ ton antiprŞswpo (Sq. 6.4b) stic prŤtec epanalŠyeic eŢnai shmantikŘ megalŰterec apŞ tic Řllec dŰo periptŤseic, lŞgw tou megŚjouc tou sfŘlmatoc. AntŢjeta, sto SqŠma 6.4a stic prŤtec epanalŠyeic h diaforŘ ofŚlouc apŞ ton idanikŞ sunduasmŞ faŢnetai na eŢnai mikrŞterh. AutŞ sunŚbei giatŢ se autŚc tic periptŤseic, Śtuqe lŞgw thc diakŰmanshc thc qrŚwshc, na sumperilhfjeŢ sth proteinŞmenh apŞ ton antiprŞswpo lŢsta Śnac sunduasmŞc o opoŢoc eŢnai pio kontŘ ston idanikŞ (sŰmfwna me to qrŠsth) ap’ Şti o proteinŞmenoc. AutŞ to fainŞmeno emfanŢsthke merikŚc forŚc, stic 15 perŢpou prŤtec epanalŠyeic kai prokŘlese thn klŠsh thc diadikasŢac ekmŘjhshc. Stic amŚswc epŞmenec epanalŠyeic (mŚqri thn 30) h diaforŘ apŞ ton idanikŞ auxŠjhke, kajŤc parŘ to Şti to eswterikŞ montŚlo qrhsimŞthtac pou diathreŢ o antiprŞswpoc plhsŢase tic protimŠseic tou qrŠsth h proteinŞmenh lŢsta den perieŢqe kŘpoio sunduasmŞ kalŰtero apŞ ton proteinŞmeno.’Etsi o qrŠsthc epŚlexe ton proteinŞmeno.

KontŘ sthn epanŘlhyh 30 (SqŠma 6.4b), kaleŢtai h diadikasŢa ekmŘjhshc kai gŢnetai mia mikrŠ prosarmogŠ h opoŢa, Şmwc, prokaleŢ megŘlh meŢwsh sth diaforŘ thc epilogŠc tou qrŠsth apŞ ton idanikŞ sunduasmŞ (SqŠma 6.4a). Oi megŘlec prosarmogŚc pou Śginan stic prŤtec epanalŠyeic den Štan arketŚc gia na mporŚsei o antiprŞswpoc na plhsiŘsei ton idanikŞ sunduasmŞ. AxŢzei edŤ na shmeiwjeŢ Şti oi prosarmogŚc pou kŘnei h diadikasŢa ekmŘjhshc eŢnai susswreuŞmenec. Sthn perŢptwsŠ pou exetŘzoume, oi prŤtec prosarmogŚc eŢqan fŚrei to montŚlo kontŘ se kŘpoio krŢsimo shmeŢo kai me th mikrŠ epiprŞsjeth prosarmogŠ, epŠlje h meŢwsh thc diaforŘc.

Sto SqŠma 6.4a, epŢshc parathreŢtai mia ptŤsh (sto 1%) thc diaforŘc kontŘ sthn epanŘlhyh 40 qwrŢc na Śqei klhjeŢ h diadikasŢa ekmŘjhshc. AutŞ ofeŢletai sth diakŰmansh thc qrŚwshc kai gi’ autŞ h diaforŘ auxŘnetai xanŘ amŚswc metŘ.

DhmŠtrioc E. KaloyikŘkhc

84 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(a) (b)

SqŠma 6.5: DiakŰmanshQrŚwshc

Sto sqŠma autŞ faŢnontai ta apotelŚsmata twn peiramŘtwn pou ektŚlsthkan me diaforopoihmŚnh (10%, 25% kai 50%) diakŰmansh qrŚwshc apŞ touc paroqeŢc pou eisŘgoun tuqaiŞthta. Oi diaforŚc twn epilogŤn tou qrŠsth tŞso apŞ autŚc tou antiprosŤpou Şso kai apŞ ton idanikŞ sunduasmŞ, eŢnai megalŰterec gia megalŰterh diakŰmansh qrŚwshc.

6.3.2.3 AstŘjeia QrŚwshc

H epŢdrash twn diabajmŢsewn thc diakŰmanshc thc qrŚwshc apŞ touc paroqeŢc exetŘsthke gia treic periptŤseic me diakumŘnseic 10%, 25% kai 50%. To anŤtato epitreptŞ kŞstoc agorŘc eŢnai 12500, enŤ to sfŘlma sumplŠrwshc tou arqeŢou protimŠsewn eŢnai 50%.

Ta apotelŚsmata autŤn twn peiramŘtwn faŢnontai sto SqŠma 6.5. Oi diaforŚc twn epilogŤn tou qrŠsth tŞso apŞ autŚc tou antiprosŤpou Şso kai apŞ ton idanikŞ sunduasmŞ, eŢnai megalŰterec gia megalŰterh diakŰmansh qrŚwshc. Sthn perŢptwsh pou h diakŰmansh qrŚwshc eŢnai mikrŠ (10%) h diadikasŢa ekmŘjhshc kaleŢtai spŘnia. AutŞ ofeŢletai sto Şti oi epilogŚc tŞso tou qrŠsth Şso kai tou antiprosŤpou mŚnoun sqedŞn stajerŚc, afoŰ de metabŘllontai shmantikŘ oi timŚc pou epibŘlloun oi paroqeŢc. Gi’ autŞ to lŞgo h diaforŘ kajaroŰ ofŚlouc thc epilogŠc tou qrŠsth apŞ ton idanikŞ sunduasmŞ (Sq. 6.5a) eŢnai arqikŘ sqedŞn stajerŠ kai elattŤnetai apŞtoma mŞlic kaleŢtai h diadikasŢa ekmŘjhshc Şpou efarmŞzetai mia sqetikŘ megŘlh prosarmogŠ paramŚtrwn. AxŢzei na shmeiwjeŢ Şti enŤ stic arqikŚc epanalŠyeic

6.3. PeiramatikŠ AxiolŞghsh 85

(Sq.6.5b) Śginan kŘpoiec mikrŚc prosarmogŚc, h sŰgklish me ton idanikŞ sunduasmŞ epŠlje mŞno afoŰ emfanŢsthke sqetikŘ megŘlh diaforŘ ofŚlouc. AutŞ exhgeŢtai apŞ to gegonŞc Şti oi prosarmogŚc twn paramŚtrwn exartŤntai ousiastikŘ apŞ to mŚgejoc thc diaforŘc ofŚlouc (bl. par. 6.2.2).

EdŤ, Şpwc kai sthn prohgoŰmenh perŢptwsh, h sŰgklish twn epilogŤn tou qrŠsth tŞso me ton idanikŞ sunduasmŞ Şso kai me thn prŞtash tou antiprosŤpou ja Štan grorŞterh an oi jugatrikoŢ antiprŞspwoi epŚstrefan ston patrikŞ perissŞterouc upoyŠfiouc gia epilogŠ sunduasmoŰc.

6.3.2.4 DiakŰmansh ProtimŠsewn QrŠsth

Sta peirŘmata autŘ exetŘzoume diaforetikŚc periptŤseic astŘjeiac protimŠsewn qrŠsth, kajŤc kai thn epŢdrash thc paramŚtrou exomŘlunshc.’Opwc Śqei anaferjeŢ autŠ h parŘmetroc Śqei nŞhma na exetasjeŢ mŞno se autŠ thn perŢptwsh. UpojŚtoume loipŞn, Şti o qrŠsthc Śqei jŚsei anŤtato epitreptŞ kŞstoc agorŘc 12500, Śqei sumplhrŤsei to arqeŢo protimŠsewn me sfŘlma 50%. EpŢshc, h diakŰmansh thc qrŚwshc eŢnai 25%. Sto peŢrama tou opoŢou ta apotelŚsmata faŢnontai sto SqŠma 6.6, oi protimŠseic tou qrŠsth Śqoun arqikŠ diasporŘ β + α = 0.1 + 0.01, enŤ Ştan sugklŢnei proc tic protimŠseic tou h diasporŘ gŢnetai α = 0.01. Sta prohgoŰmena peirŘmata autŚc oi parŘmetroi eŢqan timŠ mhdŚn. EpŢshc h sŰgklish twn vprefs tou qrŠsth proc tic basikŚc tou protimŠseic (bprefs), gŢnetai sto 1/4, 1/2 kai 3/4 thc sunolikŠc diŘrkeiac twn epanalŠyewn. AxŢzei na shmeiwjeŢ Şti metŘ th sŰgklish twn protimŠsewn tou qrŠsth h perŢptwsh eŢnai sqedŞn Ţdia me autŠ tou stajeroŰ qrŠsth.

ApŞ to SqŠma 6.6a parathroŰme Şti arqikŘ oi diaforŚc twn epilogŤn tou qrŠsth apŞ autŚc tou idanikoŰ sunduasmoŰ eŢnai arketŘ megŘlec. AutŞ ofeŢletai sto Şti o Ţdioc o qrŠsthc arqikŘ kŘnei lŘjoc epilogŚc. AutŞ, Şmwc, epiplŚon, prokaleŢ kai prosarmogŚc apŞ th diadikasŢa ekmŘjhshc pou apomakrŰnoun to eswterikŞ montŚlo tou antiprosŤpou apŞ to pragmatikŞ tou qrŠsth. EpomŚnwc h arqikŠ meŢwsh twn diaforŤn apŞ ton idanikŞ sunduasmŞ ofeŢlontai sth sŰgklish tou Ţdiou tou qrŠsth kai Şqi stic prosarmogŚc thc diadikasŢac ekmŘjhshc. EpŢshc, h sŰgklish proc ton idanikŞ sunduasmŞ de faŢnetai na allŘzei ousiastikŘ apŞ tic taqŰthtec sŰgklishc twn vprefs. AutŞ ofeŢletai sto Şti prin th stajeropoŢhsh tou qrŠsth upŘrqei sŰgklish, lŞgw tou Ţdiou tou qrŠsth, enŤ metŘ, h diadikasŢa ekmŘjhshc

DhmŠtrioc E. KaloyikŘkhc

86 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(a) (b)

SqŠma 6.6: DiakŰmansh ProtimŠsewn QrŠsth

Sto sqŠma autŞ faŢnontai ta apotelŚsmata twn peiramŘtwn pou ektŚlsthkan me diaforetikŠ taqŰthta sŰgklishc twn eikonikŤn protimŠsewn (vprefs) tou qrŠsth. ApŞ to sqŠma (a) parathroŰme Şti h sŰgklish proc ton idanikŞ sunduasmŞ den ephreŘzetai apŞ tic diaforetikŚc taqŰthtec sŰgklishc twn vprefs. EŢshc sto sqŠma (b) parathroŰme Şti Şso pio argŘ sugklŢnei o qrŠsthc tŞso megalŰterec eŢnai oi diaforŚc ofŚlouc twn epilogŤn tou qrŠsth apŞ autŚc tou antiprosŤpou.

efarmŞzei prosarmogŚc plhsiŘzontac proc ton idanikŞ sunduasmŞ.

’Oso aforŘ sthn “taqŰthta” sŰgklishc tou qrŠsth, parathroŰme (Sq. 6.6b) Şti Şso pio argŘ sugklŢnei o qrŠsthc tŞso megalŰterec eŢnai oi diaforŚc ofŚlouc twn epilogŤn tou qrŠsth apŞ autŚc tou antiprosŤpou. AutŞ eŢnai logikŞ, giatŢ Şso o qrŠsthc brŢsketai se astajŠ katŘstash o antiprŞswpoc de ja mporeŢ na ton proseggŢsei kai oi diaforŚc ja paramŚnoun megŘlec. EpiplŚon, an o qrŠsthc sugklŢnei grŠgora, tŞte diadikasŢa ekmŘjhshc proseggŢzei pio grŠgora to montŚlo tou qrŠsth kai Śtsi emfanŢzontai mikrŞterec diaforŚc.

Sto SqŠma 6.7 faŢnontai ta apotelesmata peiramŘtwn gia diŘforec timŚc thc paramŚtrou exomŘlunshc. Sta sugkekrimŚna peirŘmata, oi protimŠseic tou qrŠsth “talantŤnotai” arqikŘ Śntona kai Śqoun sqedŞn stajeropoihjeŢ perŢpou sto misŞ thc diŘrkeiac twn epanalŠyewn. ApŞ to SqŠma 6.7b, faŢnetai Şti gia polŰ mikrŠ exomŘlunsh (0.1) oi diaforŚc kajaroŰ ofŚlouc twn epilogŤn tou qrŠsth apŞ autŚc tou antiprosŤpou eŢnai shmantikŘ megalŰterec apŞ tic Řllec dŰo periptŤseic. AutŞ ofeŢletai sto Şti h polŰ mikrŠ exomŘlunsh elattŤnei pŘra polu tic prosarmogŚc thc

6.3. PeiramatikŠ AxiolŞghsh 87

(a) (b)

SqŠma 6.7: ExomŘlunsh θ

Se autŞ to sqŠma faŢnontai ta apotelesmata peiramŘtwn gia diŘforec timŚc thc paramŚtrou exomŘlunshc (1, 0.5, 0.1). ApŞ to sqŠma (a) faŢnetai Şti oi diaforetikŚc timŚc thc exomŘlunshc den ephreŘzoun th sŰgklish twn epilogŤn tou qrŠsth me ton idanikŞ sunduasmŞ. ApŞ thn Řllh pleurŘ, meiŤnei (sq.(b)) to sfŘlma thc diadikasŢac majhshc sthn perŢodo “astŘjeiac” tou qrŠsth, apŞ th diadikasŢa ekmŘjhshc.

diadikasŢac ekmŘjhshc kai h prosŚggish tou qrŠsth argeŢ pŘra polŰ.

ApŞ to SqŠma 6.7a faŢnetai Şti oi diaforetikŚc timŚc thc paramŚtrou autŠc den ephreŘzoun th sŰgklish twn epilogŤn tou qrŠsth me ton idanikŞ sunduasmŞ. ArqikŘ perimŚname Şti sthn “qronikŠ” perŢodo pou o qrŠsthc eŢnai astajŠc, h efarmogŠ thc exomŘlunshc ja elŘttwne th diaforŘ apŞ ton idanikŞ sunduasmŞ. AutŞ, Şmwc, de sumbaŢnei diŞti o “astajŠc” (ekeŢnh thn perŢodo) qrŠsthc ja exakoloujŠsei na epilŚgei aujaŢreta anexŘrthta apŞ thn parŘmetro exomŘlunshc. H parŘmetroc autŠ, aplŘ meiŤnei to sfŘlma thc prosarmogŠc pou efarmŞzetai sthn perŢodo “astŘjeiac” tou qrŠsth, apŞ th diadikasŢa ekmŘjhshc. H meŢwsh tou sfŘlmatoc autoŰ mporeŢ na parathrhjeŢ sto SqŠma 6.7b. Oi diaforŚc ofŚlouc me exomŘlunsh 0.5 an kai eŢnai megalŰterec apŞ tic diaforŚc thc perŢptwshc qwrŢc exomŘlnsh (dhl. 1) sugklŢnoun grhgorŞtera. Oi prŤtec sugklŢnoun perŢpou sthn epanŘlhyh 40 enŤ oi deŰterec perŢpou sthn epanŘlhyh 70.

DhmŠtrioc E. KaloyikŘkhc

88 KefŘlaio 6. DiadikasŢa EkmŘjhshc

(a) (b)

SqŠma 6.8: ApousŢa EkmŘjhshc

Sto sqŠma autŞ faŢnontai ta apotelesmata peiramŘtwn pou ektelŚsthkan qwrŢc ekmŘjhsh (a) kai h sŰgkrish (gia thn perŢptwsh sfŘlmatoc 25%) me ta apotelŚsmata enŞc peirŘmatoc me ekmŘjhsh (sq. (b)). Sto shma (b) faŢnetai h kalŰterh epŢdosh tou antiprosŤpou Ştan diajŚtei thn proteinŞmenh diadikasŢa ekmŘjhshc.

6.3.2.5 AnagkaiŞthta EfarmogŠc thc DiadikasŢac EkmŘjhshc

Gia lŞgouc plhrŞthtac thc axiolŞghshc thc diadikasŢac, Śginan peirŘmata qwrŢc ekmŘjhsh, gia na gŢnei kŘpoia sŰkgrish. SugkekrimŚna jewrŠsame tic perŢptwsh twn antŢstoiqwn peiramŘtwn pou perigrŘfontai sthn parŘgrafo 6.3.2.2. Ta apotelŚsmata autŤn twn peiramŘtwn faŢnontai sto SqŠma 6.8. Sto SqŠma 6.8a faŢnontai oi treic periptŤseic sfŘlmatoc sumplŠrwshc tou arqeŢou proswpikŤn protimŠsewn, pou prŚpei na sugkrŢjoŰn me thn perŢptwsh apousŢac ekmŘjshc. H diaforŘ paramŚnei sta arqikŘ epŢpeda kai talanteŰetai lŞgw thc diakŰmanshc thc qrŚwshc. Sto SqŠma 6.8b, gŢnetai sŰgkrish enŞc peirŘmatoc me sfŘlma profile 25% me to antŢstoiqo peŢrama me th diadikasŢa ekmŘjhshc, Şpou faŢnetai kajarŘ h kalŰterh epŢdosh tou antiprosŤpou pou diajŚtei thn proteinŞmenh diadikasŢa ekmŘjhshc.

EpŢshc, h proteinŞmenh diadikasŢa ekmŘjhshc sugkrŢjhke kai me mia aploŰsterh ŚkdosŠ thc, katŘ thn opoŢa h prosarmogŠ twn paramŚtrwn aforŘ mŞno sto anŤtato epitreptŞ kŞstoc agorŘc. To apotŚlesma autŤn twn peiramŘtwn faŢnetai sto SqŠma 6.9. Sto aristerŞ grŘfhma (Sq. 6.9a) faŢnontai oi treic periptŤseic pou

6.3. PeiramatikŠ AxiolŞghsh 89

(a) (b)

SqŠma 6.9: AplŠ EkmŘjhsh

Sto sqŠma autŞ faŢnontai ta apotelesmata peiramŘtwn pou ektelŚsthkan me mŢa aplŠ ekmŘjhsh (prosarmŞzei mŞno to mŚgisto plhrotŚo posŞ, sqhma (a)) kai h sŰgkrish (gia thn perŢptwsh sfŘlmatoc 50%) me ta apotelŚsmata enŞc peirŘmatoc me ekmŘjhsh (sq. (b)). Sto shma (b) faŢnetai h kalŰterh epŢdosh tou antiprosŤpou Ştan diajŚtei thn proteinŞmenh diadikasŢa ekmŘjhshc. EdŤ axŢzei na shmeiŤsoume Şti sthn perŢptwsh megŘlou sfŘlmatoc arqeŢou proswpikŤn protimŠsewn, oi epilogŚc tou qrŠsth sugklŢnoun proc to bŚltisto kai me thn aplŠ diadikasŢa ekmŘjhshc me mia arqikŠ kajustŚrhsh.

exetŘsthkan. AutŞ pou mporeŢ na parathrŠsei kaneŢc eŢnai Şti gia mikrŘ sfŘlmata, ousiastikŘ den gŢnetai prosŚggish proc ton idanikŞ sunduasmŞ. AutŞ gŢnetai Ştan to sfŘlma sumplŠrwshc tou arqeŢou protimŠsewn Śinai megŘlo, giatŢ o qrŠsthc proimŘei suneqŤc fjhnŞterh (Š akribŤterh) uphresŢa prokalŤntac thn prosarmogŠ tou anŤtatou epitreptoŰ kŞstouc agorŘc.

Sto SqŠma 6.9b sugkrŢnetai h perŢptwsh thc diadikasŢac ekmŘjhshc, pou perigrŘfhke sthn parŘgrafo 6.3.2.2, me thn antŢstoiqh aplopoihmŚnh. EŢnai fanerŞ Şti stic arqikŚc epanalŠyeic o antiprŞswpoc me thn kanonikŠ diadikasŢa ekmŘjhshc Śqei kalŰterh epŢdosh. AxŢzei epŢshc na shmeiwjeŢ apŞ Śna shmeŢo kai Śpeita oi dŰo prosegŢseic sqedŞn tautŢzontai. AutŞ shmaŢnei Şti sth sugkekrimŚnh perŢptwsh oi prosarmogŚc thc diadikasŢac ekmŘjhshc eŢnai kurŢwc prosarmogŚc tou anŤtatou epitreptoŰ kŞstouc agorŘc.

DhmŠtrioc E. KaloyikŘkhc

90 KefŘlaio 6. DiadikasŢa EkmŘjhshc

KefŘlaio 7

EfarmogŠ se TeqnologŢec ThlepikoinwniŤn

MŢa apŞ tic kŰriec upojŚeic Şpou basŢzetai h prosŚggish pou perigrŘfthke sta prohgoŰmena kefŘlaia eŢnai Şti oi uphresŢec pou agorŘzei o qrŠsthc mporoŰn na parŚqontai se diakritŘ epŢpeda poiŞthtac. AutŘ aforoŰn diakritŘ epŢpeda kwdikopoŢhshc twn mŚswn, ta opoŢa kai metafŚrontai mŚsw katŘllhlwn sundŚsewn. AxŢzei na shmeiwjeŢ Şti den upŘrqei periorismŞc wc proc ton arijmŞ twn mŚswn, jematikŤn perioqŤn Š epipŚdwn poiŞthtac. Pro˛pŞjesh gia efarmogŠ thc proteinŞmenhc prosŚggishc, eŢnai h dunatŞthta paroqŠc diaforetikŤn klŘsewn uphresiŤn me poiŞthta diaforopoihmŚnh. AutŞ apoteleŢ kai ikanŠ sujŠkh, toulŘqiston gia thn perŢptwsh tou algorŢjmou epilogŠc uphresŢac upojŚtontac, Şmwc, Śna peribŘllon antagwnismoŰ metaxŰ twn paroqŚwn.

7.1 AsŰgqronoc TrŞpoc MetŘdoshc: ATM

H teqnologŢa ATM [9] parŚqei uphesŢec metaforŘc me sŰndesh kai kathgoriopoŢhsh wc proc tic egguŠseic poiŞthtac. H sŰndesh dhmiourgeŢtai mŚsw eikonikŤn kuklwmŘtwn (VC - Virtual Circuit).’Ola ta pekŚta eŢnai stajeroŰ megŚjouc 53byte kai onomŘzontai kŰttara (cell).’Ola ta kŰttara pou anŠkoun sto Ţdio VC akoloujoŰn to Ţdio monopŘti sto dŢktuo. KŘje VC qarakthrŢzetai apŞ Śna diakritikŞ arijmŞ, to VCI (VC Identifier), pou apojhkeŰetai sthn epikefalŢda tou pakŚtou. Me bŘsh

92 KefŘlaio 7. EfarmogŠ se TeqnologŢec ThlepikoinwniŤn

to VCI eŢnai dunatŠ h diŘkrish diaforetikŤn roŤn plhroforŢac kai h diaforetikŠ diaqeŢrisŠ touc. AutŞ dŢnei th dunatŞthta paroqŠc diaforetikŠc poiŞthtac uphresŢac anŘ VC.

H uphresŢa pou agorŘzei o qrŠsthc orŢzetai leptomerŤc mŚsw enŞc sumbolaŢou pou sto opoŢo kajorŢzetai h klŘsh uphresŢac kai oi epimŚrouc parŘmetroi kŢnhshc kai poiŞthtac. O Ślegqoc tou sumbolaŢou gŢnetai mŚsw enŞc algorŢjmou pou onomŘzetai GCRA (Generic Cell Rate Algorithm) kai o opoŢoc eŢte aporrŢptei ta pakŚta pou parabiŘzoun to sumbŞlaio eŢte ta shmeiŤnei wc aporrŢyima. Oi parŘmetroi kŢnhshc pou sqetŢzontai me thn pareqŞmenh uphresŢa proŚrqontai apŞ to exŠc sŰnolo:

• o mŚgistoc rujmŞc metŘdoshc (PCR - Peak Cell Rate)

• o diathroŰmenoc rujmŞc (SCR - Sustaine Cell Rate)

• h anoqŠ diakŰmanshc kajustŚrhshc kuttŘrou (CDVT - Cell Delay Variation Tolerance)

• h anoqŠ Śkrhxhc (BT - Burst Tolerance)

• o elŘqistoc rujmŞc metŘdoshc kuttŘrou (MCR - Minimum Cell Rate)

Oi parŘmeteroi poiŞthtac uphresŢac tou sumbolaŢou proŚrqontai apŞ to exŠc sŰnolo:

• posostŞ apŤleiac pakŚtwn (CLR - Cell Loss Rate)

• diakŰmansh kajustŚrhshc pakŚtou (CDV - Cell Delay Variation)

• mŚgisth kajustŚrhsh metŘdoshc pakŚtou (Max CTD - Cell Transfer Delay)

• mŚsh kajustŚrhsh metŘdoshc pakŚtou (Mean CTD).

Wc proc thn kathgoriopoŢhsh twn uphresiŤn, to ATM Forum [9] kajorŢzei pŚnte klŘseic uphresiŤn, kajemiŘ apŞ tic opoŢec perilambŘnoun diaforetikŚc paramŚtrouc poiŞthtac kai kŢnhshc dedomŚnwn:

• uphresŢa stajeroŰ rujmoŰ (CBR). H klŘsh autŠ orŢzei Śna (sqedŞn) stajeroŰ rujmoŰ reŰma kuttŘrwn me kŘpoia apodektŠ mikrŠ diakŰmansh pou mporeŢ na eŢnai anapŞfeukth lŞgw twn diadikasiŤn kataskeuŠc twn kuttŘrwn. Oi

7.1. AsŰgqronoc TrŞpoc MetŘdoshc: ATM 93

uphresŢec CBR eŢnai egguhmŚnec kai se Śna sumbŞlaio kajorŢzontai Şlec oi parŘmetroi poiŞthtac, enŤ apŞ tc paramŚtrouc kŢnhshc kajorŢzontai ta PCR, CDVT.

• uphresŢa metablhtoŰ rujmoŰ pragmatkoŰ qrŞnou (VBR-rt). H kŢnhsh pou antistoiqeŢ se autŠ thn klŘsh eŢnai ekrhktikŠ (bursty). ’Opwc kai h uphresŢa CBR eŢnai egguhmŚnh kai se Śna sumbŞlaio VBR-rt kajorŢzontai Şlec oi parŘmetroi poiŞthtac, enŤ apŞ tic paramŚtrouc kŢnhshc kajorŢzontai oi PCR kai CDVT, kajŤc kai oi SCR kai BT gia ton Ślegqo thc ekrhktikŞthtac.

• uphresŢa metablhtoŰ rujmoŰ, mh pragmatikoŰ qrŞnou (VBR-nrt). EŢnai parŞmoia me thn klŘsh VBR-rt, me th diaforŘ Şti den eŢnai uphresŢa pragmatikoŰ qrŞnou kai epomŚnwc den periŚqetai eggŰhsh wc proc th kajustŚrhsh kuttŘrwn. EpomŚnwc, se Śna sumbŞlaio VBR-nrt kajorŢzetai mŞno h parŘmetroc CLR.

• uphresŢa diajŚsimou rujmoŰ (ABR). H klŘsh ABR Śqei qarakthristikŘ elastikŠc uphresŢac me mŞnec egguŠseic Śna mŚgisto rujmŞ apŤleiac (CLR) pakŚtwn kai Śna elŘqisto mŚso rujmŞ metŘdoshc (MCR).

• uphresŢa akajŞristou rujmoŰ (UBR). H klŘsh autŠ Śqei epŢshc qarakthristikŘ elastikŠc uphresŢac qwrŢc, Şmwc, na parŚqei kamŢa eggŰhsh.

Me bŘsh autŘ ta qarakthristikŘ, Śnac paroqŚac uphresŢac Śqei th dunatŞthta na antistoiqŠsei diakritŘ epŢpeda poiŞthtac mŚswn se paramŚtrouc poiŞthtac uphresŢac pou anafŚrjhkan parapŘnw. EŢnai, Şmwc, efiktŞ Şloi oi paroqeŢc na orŢsoun thn Ţdia antistoŢqhsh; AutŞ mporeŢ na gŢnei an oi paroqeŢc eŢnai se katŘstash antagwnismoŰ. AkŞma kai se autŠ thn perŢptwsh, Şmwc, de ja upŘrqei apŞluth omoiomorfŢa. Wc apotŚlesma thc mh sŰgklishc twn paroqŚwn ja eŢnai h plŠrhc sŰgqush tou qrŠsth kai epomŚnwc, h mh ikanopoŢhsŠ tou. AxŢzei, epŢshc, na shmeiwjeŢ Şti h diaforetikŠ apeikŞnish twn paroqŚwn mporeŢ na odhgŠsei se diaforetikŚc qrhsimŞthtec gia ton Ţdio sunduasmŞ uphresŢac. AutŞ mporeŢ na antimetwpisjeŢ me mŢa emploutismŚnh diadikasŢa ekmŘjhshc, Şpwc autŠ pou perigrŘfetai sto KefŘlaio 6, h opoŢa ja diathreŢ diaforetikŞ montŚlo qrhsimŞthtac

DhmŠtrioc E. KaloyikŘkhc

94 KefŘlaio 7. EfarmogŠ se TeqnologŢec ThlepikoinwniŤn

gia kŘje paroqŚa Š aplŤc ja “qarakthrŢzei” kŘje paroqŚa p.q. me Śnan katŘllhlo suntelestŠ .

Ja Štan polŰ bolikŞ, an mporoŰse o qrŠsthc na kajorŢzei o Ţdioc thn antistoiqŢa twn afhrhmŚnwn epipŚdwn poiŞthtac me tic paramŚtrouc poiŞthtac diktŰou. ExŘllou, ta afhrhmŚna epŢpeda poiŞthtac aforoŰn sthn antŢlhyh tou qrŠsth. AutŞ mporeŢ na gŢnei sthn prŘxh. H antistoŢqhsh mporeŢ na kwdikopoieŢtai se kŘpoio arqeŢo proswpikŤn protimŠsewn Śqontac jŚsei, arqikŘ, kŘpoiec prokajorismŚnec (default) timŚc twn paramŚtrwn diktŰou basismŚnec se metrŠseic gia to mŚso qrŠsth. MetŘ apŞ diadoqikŚc qrŠseic mporeŢ na diamorfŤnetai h antistoŢqhsh autŠ eŢte me prwtoboulŢa tou qrŠsth eŢte me th parŞtrunsh tou hlektronikoŰ antiprosŤpou^1, proseggŢzontac kalŰtera tic pragmatikŚc tou protimŠseic. H diamŞrfwsh autŠ, ja mporeŢ na perilambŘnei akŞma kai prosaŰxhsh twn afhrhmŚnwn epipŚdwn poiŞthtac, afoŰ Şpwc anafŚrjhke h proteinŞmenh prosŚggish eŢnai anexŘrthth tou arijmoŰ twn epipŚdwn poiŞthtac.

’Eqontac, loipŞn, dedomŚnh mia tŚtoia antistoŢqhsh, o antiprŞswpoc Śqei th dunatŞthta gia Śna sŰnolo apaitŠsewn (dhl., sunduasmŞ uphresŢac) na lambŘnei diŘforec tarŢfec (dhl., prosforŚc). AutŞ mporeŢ na sumbeŢ kajŤc upŘrqei perŢptwsh kŘpoia apaitoŰmenh poiŞthta se epŢpedo diktŰou na mporeŢ na parasqejeŢ apŞ perissŞterec apŞ mŢa klŘseic. An, gia parŘdeigma, Śnac qrŠsthc jŚlei na parakoloujŠsei video gia diaskŚdash kai Śqei sqetikŘ qamhlŚc apaitŠseic poiŞthtac, tŞte h uphresŢa autŠ mporeŢ na metadojeŢ mŚsw kŘpoiac klŘshc pragmatikoŰ qrŞnou (CBR, VBR-rt) Š mŚsw ABR. H megistopoŢhsh tou kajaroŰ ofŚlouc tou qrŠsth mporeŢ na epiteuqjeŢ epilŚgontac thn klŘsh ABR pou mporeŢ na Śqei polŰ qamhlŞ kŞstoc.

ApŞ ta parapŘnw eŢnai safŚc Şti h diadikasŢa epilogŠc mporeŢ na efarmosteŢ sthn perŢptwsh thc teqnologŢac ATM. EdŤ, mporeŢ na tejeŢ to erŤthma an eŢnai efiktŠ h efarmogŠ thc diadikasŢac epanadiapragmŘteushc. An, gia parŘdeigma, parŚqetai Šdh mia uphresŢa se klŘsh CBR, eŢnai dunatŠ h epanadiapragmŘteusŠ thc me skopŞ thn allagŠ klŘshc; Se autŠ thn perŢptwsh, to kŞstoc epanegkatŘstashc miac nŚac sŰndeshc gia thn paroqŠ thc uphresŢac ja Štan apagoreutikŞ. EpomŚnwc, h epanadiapragmŘteush prŚpei na perioristeŢ se epanepilogŠ paramŚtrwn poiŞthtac

1Me bŘsh mia emploutimŚnh diadikasŢa ekmŘjhshc

7.2. Frame Relay 95

SqŠma 7.1: DomŠ PakŚtou Frame Relay.

diktŰou gia thn Ţdia klŘsh uphresŢac. Se orismŚnec periptŤseic, mporeŢ o paroqŚac, gia lŞgouc diaqeŢrishc, na dŤsei kŢnhtra stouc qrŠstec na apoqwrŠsoun apŞ kŘpoia klŘsh uphresŢac, opŞte mporeŢ na efarmosteŢ sunolikŠ epanepilogŠ tou sunduasmoŰ uphresŢac.

7.2 Frame Relay

To Frame Relay [36] eŢnai mia teqnologŢa metaforŘc dedomŚnwn me sundŚseic me mŚtriouc Śwc sqetikŘ uyhloŰc rujmoŰc metŘdoshc dedomŚnwn (mŚqri kai 45Mbps). Ta prwtŞkolla Frame Relay kajorŢzoun ta trŢa qamhlŤtera epŢpeda tou montŚlou OSI.

H domŠ enŞc pakŚtou Frame Relay faŢnetai sto SqŠma 7.1. H epikefalŢda tou pakŚtou, megŚjouc 2 byte, periŚqei plhriforŢa gia dieujunsiodŞthsh (DLCI, EA), plhroforŢa elŚgqou sumfŞrhshc (F/BECN kai DE). To bit C/R aforŘ se eidikŠ qrŠsh apŞ efarmogŚc. To pedŢo FCS qrhsimeŰei gia anŢqneush sfalmŘtwn. Ta alloiwmŚna pakŚta aporrŢptontai apŞ to dŢktuo. ’Opwc kai sto ATM uparqei h Śnnoia tou sumbolaŢou paroqŠc uphresŢac sto opoŢo kajorŢzontai ta qarakthristikŘ thc kŢnhshc dedomŚnwn pou mporeŢ na dioqeteŰsei o qrŠsthc sto dŢktuo. H efarmogŠ tou sumbolaŢou elŚgqetai gia kŘje pakŚto, Şpwc kai sto ATM elŚgqetai gia kŘje kŰttaro. An Śna pakŚto parabiŘsei th sunjŠkh tou sumbolaŢou, tŞte to bit DE (Discard Eligibility) gŢnetai 1 kai mporeŢ na aporrifjeŢ apŞ to dŢktuo.

DhmŠtrioc E. KaloyikŘkhc

96 KefŘlaio 7. EfarmogŠ se TeqnologŢec ThlepikoinwniŤn

To basikŞ sumbŞlaio miac uphresŢac Frame Relay apoteleŢtai apŞ thn triŘda paramŚtrwn (CIR, B_c, B_e) kai o ŚlegqŞc tou gŢnetai me perŢodo T_c. H prŤth parŘmetroc eŢnai o EgguhmŚnoc RujmŞc MetŘdoshc PlhroforŢac (Commited Information Rate). H deŰterh ekfrŘzei to EgguhmŚno MŚgejoc ’Ekrhxhc (Commited Burst Size), dhladŠ th mŚgisth egguhmŚnh posŞthta dedomŚnwn pou mporeŢ na dioqeteŰsei o qrŠsthc sto diktŰo katŘ thn perŢodo T_c, enŤ h trŢth ekfrŘzei to EpiplŚon MŚgejoc’Ekrhxhc (Excessive Burst Size), dhladŠ h mŚgisth epitrepŞmenh posŞthta dedomŚnwn pou epitrŚpetai na uperbeŢ to B_e. Oi treic autŚc parŘmetroi eŢnai diapragmateŰsimec gia thn egkatŘstash thc sŰndeshc tou qrŠsth.

Me dedomŚnh autŠ th morfŠ sumbolaŢou, mporoŰme na poŰme Şti eŢnai dunatŠ h efarmogŠ thc prosŚggishc pou perigrŘfhke sthn paroŰsa ergasŢa, afoŰ diakritŘ epŢpeda poiŞthtac mporoŰn na antistoiqhjoŰn se perioqŚc timŤn twn parapŘnw paramŚtrwn. Sthn prŘxh, polloŢ paroqeŢc parŚqoun diaforopoihmŚnec kathgorŢec uphresiŤn, Şpwc sto ATM[9]. AutŞ enisqŰei akŞma perissŞtero thn dunatŞthta efarmogŠc thc proteinŞmenhc prosŚggishc. To jŚma autŞ, gia thn perŢptwsh thc teqnologŢac Frame Relay, analŰetai diexodikŘ sth diatribŠ thc A’nnac KurŢkoglou [2].

7.3 Internet

H paroŰsa Śkdosh tou IP (v4) den uposthrŢzei klŘseic uphresŢac me diaforopoihmŚnh poiŞthta kajŤc parŚqei mŢa uphresŢa bŚltisthc efiktŠc poiŞthtac (best effort) qwrŢc egguŠseic. H proteinŞmenh prosŚggish ja mporoŰse, Ţswc, na efarmosteŢ an oi paroqeŢc pareŢqan kŘpoiou eŢdouc diaforopoŢhshc uphresŢac. Gia parŘdeigma, autŞ ja mporoŰse na gŢnei mŚsw tou prwtokŞllou TCP diaforopoiŤntac to parŘjuro metŘdoshc. EnallaktikŘ, ja mporoŰse na gŢnetai ektŢmhsh thc katŘstashc tou diktŰou apŞ thn pleurŘ tou qrŠsth kai me bŘsh autŠ thn ektŢmhsh na ginŞtan h epilogŠ paroqŚa.

Sth nŚa Śkdosh tou prwtokŞllou IP (v6), upŘrqei h prŞbleyh gia diŘkrish roŤn me bŘsh Śna diakritikŞ sthn epikefalŢda kŘje pakŚtou. AutŞ dŢnei th dunatŞthta stouc dromologhtŚc na diaqeirŢzontai me diaforetikŞ trŞpo diaforetikŚc roŚc pakŚtwn, parŚqontac Śtsi diaforetikŠ poiŞthta. AutŞ, jewrhtikŘ, ja dŤsei th

7.3. Internet 97

dunatŞthta efarmogŠc thc proteinŞmenhc prosŚggishc.

7.3.1 DiaforopoihmŚnec UphresŢec Internet: Diffserv

Gia th diaforopoŢhsh poiŞthtac sto Internet Śqei oristeŢ apŞ thn omŘda ergasŢac IETF [37] h teqnologŢa twn diaforopoihmŚnwn uphresiŤn. H teqnologŢa autŠ parŚqei Śna plaŢsio mŚsa sto opoŢo oi paroqeŢc mporoŰn na prosfŚroun se kŘje qrŠsth Śna sŰnolo apŞ uphresŢec diaforopoihmŚnec wc proc thn poiŞthta diktŰou. ’Enac qrŠsthc mporeŢ na apaitŠsei h uphresŢa tou na metadojeŢ me sugkekrimŚno epŢpedo poiŞthtac anŘ pakŚto. AutŞ gŢnetai jŚtontac Śna katŘllhlo diakritikŞ arijmŞ (DS) sthn epikefalŢda kŘje pakŚtou^2. Gia kŘje DS, to dŢktuo Śqei diaforetikŠ “sumperiforŘ” diaqeŢrishc parŚqontac Śtsi diaforetikŠ poiŞthta.

’Opwc kai sth teqnologŢa ATM, upŘrqei h Śnnoia tou sumbolaŢou uphresŢac pou onomŘzetai eidikŞtera SLA (Service Level Agreement). ’Ena SLA periŚqei to sŰnolo twn sumfwniŤn metaxŰ tou qrŠsth kai tou paroqŚa. To uposŰnolo pou anafŚretai stic paramŚtrouc diktŰou onomŘzetai TCS (Traffic Conditioning Specification). AxŢzei na shmeiwjeŢ Şti autŠ h teqnologŢa diaforopoihmŚnwn uphresiŤn den parŚqei apŞlutec egguŠseic.

SugkekrimŚna, oi egguŠseic diaqwrŢzontai se poiotikŚc kai posotikŚc. Oi poiotikŚc egguŠseic de perilambŘnoun sugkekrimŚnec desmeŰseic twn paramŚtrwn diktŰou kai mporoŰn na epalhjeujoŰn mŞno me sŰgkrish. ’Ena parŘdeigma eŢnai mia uphresŢa na prosfŚretai sto epŢpedo poiŞthtac A me qamhlŠ kajustŚrhsh Š mikrŠ apŤleia pakŚtwn. AntŢstoiqa, mia uphresŢa me posotikŠ eggŰhsh mporeŢ na prsfŚretai, p.q., sto epŢpedo poiŞthtac G me kajustŚrhsh mikrŞterh apŞ 50msec. EpŢshc, mŢa uphresŢa mporeŢ na prsfŚretai se epŢpedo tou opoŢou h poiŞthta na orŢzetai sqetikŘ me Řlla epŢpeda. Gia parŘdeigma, mia uphresŢa pou prosfŚretai sto epŢpedo D ja Śqei diplŘsio eŰroc zŤnhc apŞ thn antŢstoiqh sto epŢpedo E.

H domŠ thc teqnologŢac diaforopoihmŚnwn uphresiŤn, eunoeŢ thn efarmogŠ thc proteinŞmenhc prosŚggishc. H antistoŢqhsh twn afhrhmŚnwn epipŚdwn poiŞthtac tou qrŠsth se epŢpeda poiŞthtac diktŰou mporeŢ na gŢnei me thn prosŚggish pou perigrŘfhke sthn parŘgrafo 7.1, gia thn teqnologŢa ATM. EpiplŚon, sthn

2To diakritikŞ apojhkŚuetai sto DS Field. Sto IPv4 kwdikopoieŢtai sto pedŢo TOS (Type Of Service), enŤ sto IPv6 sto pedŢo “Flow Label” .

DhmŠtrioc E. KaloyikŘkhc

98 KefŘlaio 7. EfarmogŠ se TeqnologŢec ThlepikoinwniŤn perŢptwsh autŠ, h epanadiapragmŘteush tou sumbolaŢou mporeŢ na perilambŘnei th metaforŘ apŞ Śna epŢpedo poiŞthtac se Śna Řllo.

KefŘlaio 8

EpŢlogoc

Sthn paroŰsa ergasŢa, protŘjhke mŢa prosŚggish gia thn upoboŠjhsh enŞc qrŠsth thlepikoinwniakŤn uphresiŤn sthn epilogŠ tou katŘllhlou sunduasmŞu uphresŢac kai tou antistoiqou paroqŚa. To Śrgo autŞ to analambŘnei Śnac hlektronikŞc antiprŞswpoc o opoŢoc me bŘsh tic protimŠseic tou qrŠsth diapragmateŰetai me touc paroqeŢc. To genikŞ sumpŚrasma Śinai Şti h prosŚggish autŠ eŢnai apodotikŠ tŞso upologistikŘ, Şso kai wc proc thn telikŠ epilogŠ tou qrŠsth se sqŚsh me th bŚltisth dunatŠ. EpŢshc eŢnai polŰ genikŠ kai efarmŞsimh se teqnologŢec thlepikoinwniŤn, enŤ upŘrqei h dunatŞthta prosarmogŠc se metabolŚc eŢte twn protimŠsewn tou qrŠsth eŢte thc qrŚwshc pou epibŘlletai apŞ touc paroqeŢc.

8.1 SumperŘsmata

ArqikŘ orŢsthke Śna ajroistikŞ montŚlo sunŚrthshc qrhsimŞthtac gia thn kwdikopoŢhsh twn protimŠsewn tou qrŠsth. To montŚlo autŞ basŢsthke sthn anexarthsŢa twn mŚswn pou periŚqontai se Śna sunduasmŞ uphresŢac. Me bŘsh autŞ to montŚlo o hlektronikŞc antiprŞswpoc upologŢzei to kajarŞ Şfeloc tou qrŠsth kai diapragmateŰetai me touc paroqeŢc me skopŞ th megistopoŢhsŠ tou. EnallaktikŘ to kritŠrio epilogŠc mporeŢ na eŢnai aplŤc h megistopoŢhsh tou kajaroŰ ofŚlouc Š elaqistopoŢhsh tou kŞstouc agorŘc.

H diapragmŘteush me touc paroqeŢc gŢnetai me th qrŠsh enŞc euristikoŰ algorŢjmou o opoŢoc qwrŢc na exetŘzei Şlouc touc dunatoŰc sunduasmoŰc proteŢnei,

100 KefŘlaio 8. EpŢlogoc

sth genikŠ perŢptwsh, grŠgora sto qrŠsth Śnan “kalŞ” sunduasmŞ. O algŞrijmoc autŞc apodeiknŰetai Şti kŘnei th bŚltisth epilogŠ uphresŢac upŞ realistikŚc upojŚseic wc proc th qrŚwsh pou efarmŞzoun oi paroqeŢc. EpŢshc, peiramatikŘ apotelŚsmata Śdeixan Şti o algŞrijmoc kŘnei th bŚltisth epilogŠ se periptŤseic pou den perilambŘnontai stic jewrhtikŘ tekmhriwmŚnec.

Wc proc thn upologistikŠ poluplokŞthta tou algorŢjmou epilogŠc, apodeiknŰetai Şti autŠ eŢnai perŢpou tetragwnikŠ wc proc ta mŚsa pou kai tic jematikŚc perioqŚc pou periŚqontai sto sunduasmŞ uphresŢac. AutŞ deŢqnei Şti o algŞrijmoc eŢnai arketŘ aplŞc, dedomŚnou epŢshc Şti sth genikŞthtŘ tou to problhma pou antimetwpŢzei periŚqei ekjetikŞ plŠjoc timŤn kajaroŰ ofŚlouc pou prŚpei (sth qeirŞterh perŢptwsh) na elegqjoŰn Şloi. ApodeiknŰetai, Şmwc, Şti sthn perŢptwsh pou h qrŚwsh eŢnai ajroistikŠ kai to kajarŞ Şfeloc amfŢtono wc proc ta epŢpeda poiŞthtac, tŞte to prŞblhma Śqei grammikŠ poluplokŞthta. H diaforŘ autŠ ofeŢletai sto Şti o algŞrijmoc den mporeŢ na gnwrŢzei ek twn prwtŚrwn to eŢdoc thc qrŚwshc kai Śtsi anagkŘzetai na kŘnei parapŘnw elŚgqouc.

Wc epŚktash tou algorŢjmou epilogŠc diereunŠjhke h perŢptwsh thc epanadiapragmŘteushc thc pareqŞmenhc uphresŢac. H melŚth twn diafŞrwn periptŤsewn Śdeixe Şti upŘrqoun aplŚc sunjŠkec upŞ tic opoŢec o hlektronikŞc antiprŞswpoc apofasŢzei Řmesa gia thn (merikŠ Š Şqi) epanektŚlesh tou algorŢjmou epilogŠc Š gia th diatŠrhsh tou snduasmoŰ pou Šdh lambŘnetai. Oi periptŤseic pou exetŘsthkan aforoŰn sth metabolŠ thc qrŚwshc Š se epanaprosforŘ apŞ touc paroqeŢc katŘ th diŘrkeia thc uphresŢac, kajŤc kai se metabolŠ thc sunŘrthshc qrhsimŞthtac tou qrŠsth.

EpŢshc, prosomoiŤjhke mia diadikasŢa ekmŘjhshc pou prosarmŞzei tic paramŚtrouc thc sunŘrthshc qrhsimŞthtac me bŘsh tic diaforŚc metaxŰ tou sunduasmoŰ pou epŚlexe o qrŠsthc kai autoŰ pou prŞteine o hlektronikŞc antirpŞswpoc. Ta apotelŚsmata Śdeixan Şti h diadikasŢa autŠ bohjŘei to qrŠsth sto na sugklŢnei proc ton idanikŞ sunduasmŞ akŞma kai an oi protimŠseic tou metabŘllontai. AutŠ h diadikasŢa ekmŘjhshc mporeŢ na epektajeŢ katŘllhla Ťste na antimetwpŢzei periptŤseic paroqŚwn me diaforetikŠ apeikŞnish twn afhrhmŚnwn epipŚdwn poiŞthtac se paramŚtrouc diktŰou.

TŚloc, sthn paroŰsa ergasŢa Śgine mia melŚth gia th dunatŞthta efarmogŠc

8.2. MellontikŚc EpektŘseic 101

thc proteinŞmenhc prosŚggishc se teqnoogŢec thlepikoinwniŤn. To sumpŚrasma apŞ autŠ th melŚth eŢnai Şti me mikrŚc prosarmogŚc h prosŚggish eŢnai efarmŞsimh se diadedomŚnec teqnologŢec, Şpwc ATM, Frame Relay, akŞmh kai se IPv4 me kŘpoiec epektŘseic kai DiaforopoihmŚnec UphresŢec Internet (Diffserv).

8.2 MellontikŚc EpektŘseic

’Opwc anafŚrjhke parapŘnw, h poluplokŞthta tou problŠmatoc pou antimetwpŢzei o hlektronikŞc antiprŞswpoc eŢnai grammikŠ wc proc ton arijmŞ twn mŚswn kai twn jematikŤn perioqŤn, Ştan h qrŚwsh pou efarmŞzoun oi paroqeŢc eŢnai ajroistikŠ. MellontikŠ epŚktash thc prosŚggishc autŠc eŢnai h exeŰresh thc elŘqisthc dunatŠc upŞjeshc gia th qrŚwsh, Śtsi Ťste o to prŞblhma na Śqei poluwnumikŠ poluplokŞthta

Oi jewrhtikŚc idiŞthtec pou diatupŤnontai sto KefŘlaio 4 anafŚrontai dŰo idiŞthtec tou algorŢjmou wc proc thn apŞfasŠ tou se sqŚsh me to bŚltisto sunduasmŞ. H melŚth tou algorŢjmou mporeŢ na epektajeŢ mellontikŘ me thn apŞdeixh kai Řllwn idiotŠtwn me mh ajroistikŠ qrŚwsh. Ta peiramatikŘ apotelŚsmata thc prosomoŢwshc tou algorŢjmou enjarrŰnoun thn kateŰjunsh autŠ.

Wc proc to praktikŞ mŚroc thc ergasŢac, h epŚktasŠ thc mporeŢ na perilambŘnei peirŘmata efarmogŠc thc Şlhc prosŚggishc me pragmatikoŰc qrŠstec gia diŘforec teqnologŢec thlepikoinwniŤn. Mia tŚtoia prŤth dokimŠ Śgine gŢnei sta plaŢsia tou Śrgou MONTAGE [1], me enjarruntikŘ allŘ Şqi plŠrh apotelŚsmata.

DhmŠtrioc E. KaloyikŘkhc

102 KefŘlaio 8. EpŢlogoc

BibliografŢa

[1] AC325 project MONTAGE: Mobile intelligent agents in accounting, charging, and personal mobility support.

[2] Anna H. KurŢkoglou. ApodotikŠ QrŚwsh kai AutŞmath EpilogŠ SunduasmŚnhc UphresŢac Frame Relay. TmŠma EpistŠmhc UpologistŤn, SqolŠ JetikŤn EpisthmŤn, PanepistŠmio KrŠthc, DiatribŠ MetaptuqiakoŰ DiplŤmatoc EidŢkeushc, OktŤbrioc, 1999.

[3] Rajarshi Gupta. Webtp: A user-centric receiver-driven web transport protocol.

Master’s thesis, Department of Electrical Engineering and Computer Science, University of California, Berkeley, Fall 1998.

[4] G. Linden, S. Hanks, and N. Lesh. Interactive assessment of user preference models: The automated travel assistant. In Anthony Jameson, Cécile Paris, and Carlo Tasso, editors, Proceedings of the 6th International Conference on User Modeling (UM-97), volume 383 of CISM, pages 67–78, Wien, June 02–05 1997. Springer.

[5] E. Knightly H. Zhang. Red-vbr: A renegotiation-based approach to support delay-sensitive vbr video. ACM/Springer-Verlag Multimedia Systems Journal, 3:164–176, May 1997.

[6] W. Almesberger, L. Chandran-Wadia, S. Giordani, J.-Y. Le Boudec, and R. Schmid. Using quality of service can be simple: Arequipa with renegotiable atm connections. Computer Networks and ISDN Systems, pages 2327–2336, 1998.

[7] R Andreassen and M Stoer. On-line traffic contract renegotiation for aggregated traffic. In 16th International Teletraffic Congress, 1999.

104 BIBLIOGRAFŢA

[8] C.Courcoubetis, G.D. Stamoulis, C. Manolakis, and F.P. Kelly. An intelligent agent for optimizing qos-for-money in priced abr connections. To appear in Telecommunication Systems, Special Issue on Network Economics, 1998.

[9] The ATM Forum. Traffic management specification version 4.0. AF-TM- 0056.000, April 1996. available at http://www.atmforum.com.

[10] Hal R. Varian. Microeconomic Analysis. W. W. Norton & Co., New York, NY, USA, third edition, 1991. Prepared with TEX.

[11] Handbook of Social Psychology, volume 1, chapter Decision-making and Decision Theory, pages 231–309. Random House, New York, third edition, 1985.

[12] P. Paranagama, F. Burstein, and D. Arnott. Modelling the personality of decision makers for active decision support. In Anthony Jameson, Cécile Paris, and Carlo Tasso, editors, Proceedings of the 6th International Conference on User Modeling (UM-97), volume 383 of CISM, pages 79–82, Wien, June 02–05 1997. Springer.

[13] J. A. Hertz, A. Krogh, and R. G. Palmer. Introduction to the Theory of Neural Computation. Addison-Wesley Publishing Company, Redwood City, CA, 1991.

[14] C. Conati, A. S. Gertner, K. VanLehn, and M. J. Druzdzel. On-line student modeling for coached problem solving using Bayesian Networks. In Anthony Jameson, Cécile Paris, and Carlo Tasso, editors, Proceedings of the 6th International Conference on User Modeling (UM-97), volume 383 of CISM, pages 231–242, Wien, June 02–05 1997. Springer.

[15] Ronald R. Yager and Lofti A. Zadeh, editors. An Introduction to Fuzzy Logic - Aplications in Intelligent Systems. Kluwer, Boston, 1992.

[16] Sanya Mitaim and Bart Kosko. Neural fuzzy agents for profile learning and object matching. In W. Lewis Johnson and Barbara Hayes-Roth, editors, Proceedings of the First International Conference on Autonomous Agents (Agents’97), pages 544–545, New York, February 5–8, 1997. ACM Press.

[17] Leonardo Ambrosini, Vincenzo Cirillo, and Alessandro Micarelli. A hybrid architecture for user-adapted information filtering on the world wide web. In Anthony

BIBLIOGRAFŢA 105

Jameson, Cécile Paris, and Carlo Tasso, editors, Proc. 6th Int. Conf. User Modeling, UM. Springer-Verlag, 2–5 June 1997.

[18] J. Fink, A. Kobsa, and A. Nill. Adaptable and adaptive information access for all users, including the disabled and the elderly. In Anthony Jameson, Cécile Paris, and Carlo Tasso, editors, Proceedings of the 6th International Conference on User Modeling (UM-97), volume 383 of CISM, pages 171–176, Wien, June 02–05 1997. Springer.

[19] R. I. W. Spooner and A. D. N. Edwards. User modelling for error recovery: A spelling checker for dyslexic users. In Anthony Jameson, Cécile Paris, and Carlo Tasso, editors, Proceedings of the 6th International Conference on User Modeling (UM-97), volume 383 of CISM, pages 147–158, Wien, June 02–05 1997. Springer.

[20] Paul P. Maglio and Rob Barrett. How to build modeling agents to support web searchers. pages 5–16. 1997.

[21] M.Wooldridge and N.R. Jennings. Intelligent agents: Theory and practice. The Knowledge Engineering Review, 10(2):115–152, 1995.

[22] Adriana S. Vivacqua Henry Lieberman, Neil W. Van Dyke. Let’s browse: A collaborative browsing agent. Knowledge-Based Systems, 12:427–431, December 1999.

[23] Neil W. Van Dyke, Henry Lieberman, and Pattie Maes. Butterfly: A conversation-finding agent for internet relay chat. In Proceedings of the 1999 International Conference on Intelligent User Interfaces, Information Retrieval Agents, pages 39–41, 1999.

[24] Alan Wexelblat. History-based tools for navigation. In IEEE Computer Society Press, editor, Proceedings of the 32nd Hawaii International Conference on Systems Sciences (HICSS-32), 1999.

[25] Pattie Maes Nelson Minar, Kwin Kramer. Cooperating mobile agents for dynamic network routing. Software Agents for Future Communications Systems, 1999.

DhmŠtrioc E. KaloyikŘkhc

106 BIBLIOGRAFŢA

[26] Pattie Maes Nelson Minar, Kwin Kramer. Cooperating mobile agents for mapping networks. In Proceedings of the First Hungarian National Conference on Agent Based Computation.

[27] Pattie Maes, Robert H. Guttman, and Alexandros G. Moukas. Agents that buy and sell. Communications of the ACM, 42(3):81–91, March 1999.

[28] A. Chavez and P. Maes. Kasbah: An agent marketplace for buying and selling goods. In First International Conference on the Practical Application of Intelligent Agents and Multi-Agent Technology, pages 75–90, 1996.

[29] Geralg J. Tesauro and Jeffrey O. Kephart. Foresight-based pricing algorithms in an economy of software agents. In Proceedings of the First International Conference on Information and Computational Economics, Charleston, S.C., October 1998.

[30] Distributed AI. Morgan Kaufmann, second edition, 1987.

[31] Jennings N.R., Corera J.M., and Laresgoiti I. Developing industrial multiagent systems. In Proceedings of the First International Conference on Multi-agent Systems, pages 423–430, 1995.

[32] GeŤrgioc Q. QalkiadŘkhc. ArqitektonikŠ PraktŞrwn gia th DienŚrgeia YhfoforiŤn. TmŠma EpistŠmhc UpologistŤn, SqolŠ JetikŤn EpisthmŤn, PanepistŠmio KrŠthc, DiatribŠ MetaptuqiakoŰ DiplŤmatoc EidŢkeushc, OktŤbrioc, 1999.

[33] Video Demystified: A Handbook for the Digital Engineer. High Text Publications Inc, second edition, 1998.

[34] J. Reynolds J. Postel. File transfer protocol. IETF, October 1985. Available at http://www.ietf.org/rfc/rfc0959.txt.

[35] George D. Stamoulis, Dimitrios E. Kalopsikakis, Anna Kyrikoglou, and Costas Courcoubetis. Efficient agent-based negotiation for telecommunication services, in preparation, erlier version presented in GLOBECOM. Rio de Janeiro, Brazil, December 1999.

BIBLIOGRAFŢA 107 [36] Frame Relay Forum. The basic guide to Frame Relay Networking, 1998.

http://www.frforum.com.

[37] Internet Engineering Task Force. http://www.ietf.org.

DhmŠtrioc E. KaloyikŘkhc