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1 MMepiAnyn

€ QUTAV TNV £PYOCia KAVOUME HIO AVOOKOTTNON TNG TTAPOUCAS KATAOTAONG
ToUu Trediou TwV TrEPIBAAAOVTWY eTTiAuong TtrpofBAnuatwyv (MEM). Apxikda
TEPIYPAPOUNE TA EPTTEIPA CUCTAMATA, TNV user interface kal TeEAIKWG, Tov
opioud evog MNEN kal Toug otéXoug Tou. lMiveTal TTepiAnYn TNG KATACTACNG TNG
emioTAUNG Mali pe Tnyég (BiIBAia, BiBAloypagia, 10TOOeAIdEG) yia pia TTIO
AemrTopepeiaki TTAnpo@oépnon. MNMapouoiddovral, €miong, Ta BACIKA CTOIXEIO KAl
mapadeiypara yia tnv kKataokeun Twv MNEM evw oAokAnpwveralr pE HIa
ava@opd OTIG TIPOCOMEIWOCEIG Kol  €I0IKOTEPA OTNV  TTPOCOMEIWON
XpnpaTayopds.
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2 Elcaywyn

Ta TeAeuTaia Xpovia avamTUoCETAl PJIA EVTOVN €PEUVNTIKI dPOTNPIOTNTA OTO TTEDIO
oxedlaopou kail avdamtuéng «lepiBdAhoviwy ETriAuong MpoBAnudtwv» (Problem
Solving Environments) T1a oTtroia TTPoo@EéPOUV OTO XPAOTN €va OAOKANPwWPEVO
TTEPIBAAAOV TTOU TOV KOBOdNYE(, HE TTAPACTATIKO TPOTTO PEXPI TNV TEAIKA €TTIAUCH TOU
TTPOBAAPATOE Tou. H duvatdtnTa auth, TTPOKUTITEI ATTO TO €EAIPETIKA  «@INIKO»
TTEPIBAAANOV ETTIKOIVWVIAC PE TO XPAOTN Kal aTTd TO YEYOVOS OTI GUXVA EVOWHATWVOUV
éva ‘Eptreipo ZuoTnua TTOU  KOAUTTITEL TNV AVTIOTOIXN YVWOTIKY TTEPIOXA TTOU
eCepeuvaral Tn dedouévn OTIyun. TNV oucia, Ta TepIBAAAovTa auTtd atroteAAouvTal
aKpIBWG atmd éva 'Eutreipo ZUoTnua Kal éva TTOAU «EKAETTTUOHEVO» TTEPIBAAAOV
ETMIKOIVWVIAG PE TO XPNOTN, €101 WOTE va KaBodnyouv, BAUG TTPOC PAMA, ME
TTOPACTATIKO TPOTIO TO XPNOTN MEXPI TNV TEAIKA €TTiAucn Tou TTPOPRAAUATOC TOU,
OivovTtag TauTdxpova avaloyeg eTTeENYROEIC, OIEUKPIVAOEIC Kal EVAANAKTIKEC AUCEIG.

MapakdTw Ba apxiocoupe pe pia d1e€odikr avaAuon Twv Eutreipwyv ZuoTnudrtwyv
Kal TG User Interface, Ta Bacikéd otoixeia uhotroinong evog MepiBdAAovTog ETriAuong
MpoBANuATWY Pe OKOTTO va KaTaAdBouue Tov TPOTTO A€ITOUPYIag TwWV ETTINEPOUG
THNHATWY eV Ba akoAOUBAOEl N ¢gpelivnon Twv KABE auTtd ZuoTnudaTwy.

AVOAUTIKOTEPA CEKIVOUUE TNV £PYACiA POG, OTO TTPWTO KOUMPATI, ME IO EI0AYWYN
ota ‘Eutreipa ZuoTAuaTa £€€NYWVTAC O€ TTOIO TOPEQ TNG ETTICTANNG TWV UTTOAOYIOTWV
UTTAyovTal Kal JE TI TTpaydoTevovTal divovTag Kal avaAuovTag Tov OpIoud TOug.
MapabéToupe pEPIKOUG aTTO TOUG TOWPEIC OPaCTNPIOTNTAG OTA OTTOIa £€XOUV ECTIACEI Ol
ETTIOTAPOVEG TO €VOIAQEPOV TOUG KOBWG Kal To TTWG Aegitoupyouv 1a ‘Eptreipa
2uoTANaTa akoAouBwvtag BrApa Tpog BAua Ta otddia dnuioupyiag evog TETOIOU
ouoTAuaTog. Duolkad avagépovtal Ta TTo d1adedouéva CUOTAUATA KAl TTEPIOXEG
EQAPUOYNG vy O AUTTOUV Kal Ol QVAPOPES OTA TTAEOVEKTANATA KOl PEIOVEKTAUATA
TOUG.

TeAeiwvovtag Tnv avagopd ota Eutreipa ZuoTAPATA TTPOXWPEOUUE 0TV avaAuon
NG User Interface. lMapaBétoupe TOov  OpPIOWO  TNG, TA  TTAEOVEKTAMATA  TWV
TTEPIBAANOVTWY BIETTAQPNG PE TOV XPAOTN KABWG Kal Ta cuoThuata dIETTapng. A Ba
MTTOoOOUCAV va AUTTOUV OTTO QUTH TV ava@opd N XPNOTIKOTNTA Kal n oxediaon
TTpoocavaTtoAIopévn 0TO XPAOTN KABwG Kal N peBodoAoyia oxediaong TnG.

210 Baocikd koppdat avagepdpaote ota MepiBdAovra EttiAuong MepiBadAAovTog
KAl OTO OUVOUQOHO TwV QVWTEPW CUCTNUATWY TTOU 0dnyouv OTn dnuioupyia Toug.
ECaipeuvoupue TOUG OPIOPOUG TTOU £XOUV JIOUOPPWOE yia auth TR VvEa OXETIKA
TTEPIOXN €PEUVAG, TA XOPOAKTNPIOTIKA Toug OTTWG Kol Ta OTAdIa  €TTiAucng
TTPOBANPATWY €101 WOTE va KATOAGBoupe KAAUTEPA yia TTOI0 AOYO KOl TTWG
XpnoigoTrolgiTal n TexvoAoyia oTtnv otroia otnpifovral Ta lNepifdAAovra ETTiAuong
MpoBANPATWV.

TeANIKA @TAVOUUE OTO ONUEIO YVWPINIAG JE TO CUCTHUATA TTPOCOMEIWONG, JOVTEAQ
Ta OTToia OXeDIACOVTAI OE £va EUTTEIPO CUCTAPA PE TOV QTTAPAITATO OUVOUAOHS TNG
user interface Kal QvATTOQEUKTA TNV QOTTOTEAECUATIKOTNTA €vOG [lepIBAAAOVTOG
EtriAuoncg MpoBAnuaTwv.



To deUTEPO KOUPATI aPOopd TNV TTPOCOUEIWON Xpnuatayopwy. Mia avaAucn oTo T
aKpPIBWG €ival, TTola €idn UTTApXouV, Kal TTOIEG TeXVOAoyieg. Aev gival gupuTtepa
QVOTITUYMEVO TO TUAMG AUTO yia AUTO Kal OTO TTAPAPTAMA TTapaBéTouuEe éva deiyua
KATOXUPWHMEVNG TTOTEVTAG CUCTANOTOG TTPOCOUEIWONG XPNHOTaYopdC.



3  'Eptraipa ZuoThparta

Ta éutTeipa CUCTAPOTA AVKOUV OTOV KAASO TNG MNMANPOPOPIKAG TTOU AOXOAEITAl PE
Tnv Texvnti Nonuoouvn. O kA&GSOG autdg aoxOoAeiTal PeE TNV TTPOCTIABEID TWV
EPEUVNTWV VA KAVOUV TOUG NAEKTPOVIKOUG UTTOAOYIOTEG IKAVOUG VA TTPAYHATOTTOIOUV
EPYATIEG TTOU PEXPI OTIYUAG O AvOPWTTOI KATAPEPvVAV KOAUTEPa AOYyw TnG eu@uiag
Toug. ‘Eva atmé ta onuavtikoTepa BEPATA TTOU KOAEITAlI va €TTIAUCEI N €TMIOTAPN OTO
Xxwpo Tng Texvnm¢ Nonuoouvng e€ival 0 TPOTIOC WE TOV OTTOI0  ATTOKTIETAL,
emmegepyddetal  Kal  peTAdIdETAI N yvwon yia T Bgpediwon  pIAg  euQuOUG
OUMTTEPIPOPAG.

3.1 Opiouog

“EUTTEIPO Z00TNPA €ival €va UTTOAOYIOTIKO oUOTNPA TO OTTOI0 PTTOPEI va ETTIAUCEI
ATTOOO0TIKA KAl ATTOTEAEOUATIKA PEQAIOTIKA TTPOBAAMATA, N €TTAUCN TWV OTTOIWV €K
MEPOUGC  TOU  avOPWTIOU  CUVETTAyeTal TNV UTTap¢n  KATToIaG  HOPYNG
eutreipoyvwpoouvng” [EATT, 2000].

Inference Engine
Mnyoviopdg
E€oymyng
SounepacudTmv

N\

Knowledge Base Data
Bdon I'vooong Agdopéva
[TpofAnuartog



3.2 Touecic dpaornpiornrag
3.2.1 Moaiyvidia - arédeIgn HABNUATIKWY BewpnudATWYV

Ta TTaixvidia kalr n o1modeign pabnuatikwyv Bewpnudtwy ATav dU0 ATTd TOUG
TTPWTOUG  XWPEOUC OTOUG OTToiouG  dpacTnpIoTroiNbnkav Ol EPEUVNTEC.  2TIG
TTEPITITWOEIG AUTEG EVW Ol AVOPWTTOI TTOU TA KATAPEPVOUV KOAG Bewpouvtal 0TI
Ol0BETOUV APKETA EUQUIa, Ol UTTOAOYIOTEG UTTOPOUV va gival eTTiIoNG KaAoi €aiTiag Tou
YEYOVOTOG OTI PTTOPOUV va KAVOUV YPHYOPOUS UTTOAOYICHOUG Kal va OIEPEUVACOUV
TTOAU ypriyopa TIG eVOAANAKTIKEG AUCEIC WOTE va eTIAECOUV TNV KaAuTepn. H diadikaoia
aut aTTauTel Aiyn yvwon Kal PTTopEl €UKOAQ va TTpocopolwBei péoa atrd €va
TTpoypauua yia H/Y. Z& opIOPEVES TTEPITITWOEIC KUPIWG Ot adounTta TTpofARuaTta
Kavévag UTTOAOYIOTAG OEV €ival apKETA YPrYOPOS WOTE VA UTTOPEI va EETTEPATEl TNV
EKPNKTIKA TTapaywyr] TTOAQTTAWY TBavwy ocuvOuaCuWwV.

3.2.2 Kwdikotroinon Auong mrpoBAnparwyv

H 1mrpootrdbeia kwdikotroinong TnG Auong TrpoBAnuaTwy otnv Kadnuepivy Cwn,
TToU BacifovTal o€ €va 0UVOAO KavOVWYV TToU Ba JTTOPOUCANE VO OVOUACOUNE «KOIVA
Aoyikn». To 1edio autd gpeuvnoe o Newell otov «General Problem Solver» 10 1963.
[Morik, 1987] EKTO¢ Opw¢ ammd T1a TTPORAUATa TTou Auvovtal Ye Tn XpHon &vog
YEVIKOU OUVOAOU Kavovwy, UTTAPXOUV dpacTnpIOTNTEG Ol OTTOIEC €ival CEIBIKEUPEVES
Kal Baoiovral oe eCeidikeupévn yvwon yr autd kal ol AvBpwTrol TToU  TIG
OIEKTTEPAIWVOUV BEWPOUVTAI «EUPUEIC», OTTWG YIa TTAPAdEIYUa HIa TTPORAEWN Kaipou
N uia 1atpikl didyvwaon. H Alon ota mpoPAApata autd dev divetal Péoa atrd Wia
1I01aiTEPA TTOAUTTAOKN vonTiKr d1adikacia aAAd oTnpideTal KUpiwg oTnv 101K yvwon
TTOU OTTQITEITAI Kal TO €EEIBIKEUPNEVO OUVOAO KavOVWwV Yia va An@Bei pia amoeaon.
ApkeTd atmmd autd Ta TTpoBAfuaTa YTTOPOUV va AuBouv aTtrd avTioToixa TTPoypauuaTa
H/Y, tou ovopdalovtal «Eptreipa Zuotiuarta» (Expert Systems). [D. Waterman,
1986]

3.3 Aiadikaoia dnuioupyiag Eurrsipou ZuoTiuarog

Ta ‘Epmepa Zuothpata (E.Z.) Bacifovral oTa aTmroTEAECPATA PIAG TTOAUXPOVNG
épeuvag o010 Xwpo TnG Texvntig Nonuoouvng O1Tou aTTodEIKVUETAI OTI O€ TTOAAEG
TTEPITITWOEIG N CUYKEVTPWON EKTETANEVNG KAl KATAAANAQ DIAUOPPWHEVNS YVWONG YIA
éva eCeldikeupévo TTedio avBpwTTivng dpacTnEIdTNTAG KOl EPTTEIPIAG, MWTTOPEI va
odnynoel o€ euQuI CUPTTEPIPOPA. APXIKA TTPETTEI VO CUYKEVTPWOEI N yvwon auth n
otroia Ba atroteAéoel Tn Baon yia Tn dnuioupyia evog TTAAICIOU Kavovwy yia TN Ajyn
ATTOPACEWV.

3.3.1 Ekpésuon yvwong

H kUpla 1Nyl ouykévipwong TG yvwong eival ol AvBpwTrol TTou BewpouvTal
€IdAPoveG ONAQdN €I0IKOI OTO OUYKEKPIMEVO TTEQIO OTTWG yIa TTapdadelyua  Eva
OIOKEKPIPNEVOG VOUIKOG OTNV TIEPITITWON €TTAUCNG VOMIKWY TTPORBANPATWY 1 €vag
OIOKEKPIMEVOS 10TPOG €CEIBIKEUPEVOG OTNV €TTeCEpyaTia 1aTPIKWY OeSOPEVWV yIa TN
OIAyvwon CUYKEKPINEVWY aoBevelwy. To €pyo TNG eKPaieuong TNG yvwong atmoé éva
€I0IKO  eival  TOAU OUOKOAO AOyw Tou  Agydpevou  «Tapddofou TG
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eutreipoyvwpoouvns» (knowledge acquisition), Tou @aivopevou dnAadry 6TTou 600
TTIO IKAVOG €ival £vag EUTTEIPOYVWHOV OTO TTEDIO yvwong Tou , TG00 AIlyOTEPO IKAVOG
OTO va TTEPIYPAWElI TOUG KAVOVEG €TTIAUCNG Twv TTPORANUATWY TNG YVWOTIKAG TOU
TTeEPIOXNG. '’ autd Kal TNV €Kpaieuon Tng yvwong ouvhBwg avaAapBaver évag
pnxavikog yvwong (knowledge engineer) yéoa atmo yia d1adIKaAgia EpWTNPATOAOYIWY
KOl OUVEVTEUGEWV TTPOG TOUG €101KOUG.

3.3.2 Kwdikotroinon Nvwong

A@oU CUuyKeEVTPWOOUV 01 aTTapaiTnTEG TTANPOPOPIEC ATTO TO PNXAVIKO yVwaong Kal
opyavwBlouv  KaTAAANAQ, KWOIKOTTOIOUVTAlI  XPNOIYOTIOIWVTAG  KATTola  YAwood
TTPOYPAMUATIONOU TTOU  OTnV  TrepITTTwon TG TexvntAg Nonuoouvng wg¢  TTIo
Olodedopéveg eival n LISP kai PROLOG, Opwg MTTOpEl  €VOAAOKTIKA va
XPNOIMOTTOINBEI KATTOIO «EPYAAEIO KATAOKEUNG Epteipwyv ZuoTnuaTwy», OTTWG TO
Expert System Shells.

3.3.3 Bdaon Nvwong (Knowledge Base)

H ouykévipwon kal KwIKOTIoINON TNG yvwong o€ éva OUVOAO TTANPOQOPIWV
TTapdyel Tn Bdon Nvwong (Knowledge Base). 2Tn Cuvéxela £vag TTPOYPARPATIOTAS
avaAauBavel va KOTAOKEUAOEI TO OEUTEPO UEPOG VO EuTTEipou ZuoTruaTocd.

3.34 Mnxavi ESaywyng ZupTtrepacpaTwy (Inference Engine)

MpokeiTral yia €va oUVOAO YeVIKWV PeEBOdWV Kal KAvOvwyv TTOU ETTITPETTEI TNV
etmiAuon TpoBAnuUdTwyY Pe TN XPHon TNG €IBIKAG YVWONG TTou TTEpIEXETal oTnVv Baon
MNnvwong.

ZUhQwva pe Tov QIA6cogo C.S. Pierce [Pierce 1958] utrdpxouv TPEIG PBACIKES
MOP®EG CUAAOYIOUOU:

1. To0 ouptrépacpa (deduction)
2. narmaywyn (abduction)
3. nemaywyn (induction).

‘ETO1 XpNOIMOTTOIWVTAG TPIO BACIKA CUCTATIKA TOU avBpwTTivou CUAAOYICHOU, TN
Bewpia, TNV TTapaATAPNON Kal TNV UTTOBeon, TIPOKUTITOUV Ol TTOPAKATW POEG
OUAAOYIOMOU:



Qp

Mapatrpnon

A. Xuptrépacpa: XpnOIUOTTOIWVTAG HIa uTtéBeon 1 éva yeyovog Kai
Bewpia ptTopei va TTpoBAe@Bei pia TTapaTipnon

o p

Y1o0eon

B. Amraywyr: XpnoIUOoTIoIWVTAG I Tuxaia TTapartripnon kai mn Bewpia
MTTOpEl va TTapaxBei pia utrdéBean TTou €€nyei TV TTapatrhpnaon.

Q -

Ocwpia

. Emaywyn: XxpnoiyoTroiwvtag TTOAAEG TTAPOTNPACEIS KAl KATTOIEG
UTTOBE0EIG TTOU OUCYETICOUV TIG TTAPATNPNOEIG UTTOPET va TTapaxOei
Bewpia dnAadn véa yvwaon

H amaywyrp Kal TO OCUPTTEPACHO  OCUPMETEXOUV OTn  Oladikaoia  €TTiAuong
TTPORANUATWY aTTO éva EUTTEIPO CUCTNMO EVW) N ETTAYWYNR XPNOIUOTTOIEITAI yIia ThV
eEENIEN Kal AVATITUEN TOU EUTTEIPOU CUCTHPATOG. YTTAPXOUV EUTTEIPA CUCTAMATA ME
duvatotnTta autd-BeAtiwong. H 1IkavotnTa auth Aéyetal udbnon katd Trpocauiénon
(incremental learning) kai odnyei oTn OTAdIOKN EKAETTTUVON TNG Yvwong Tou
OUCTHHATOG.
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3.3.5 XapaKTNPIOTIKA ZUPTTEPACHATWYV

2uvemmwg Ta Eutmeipa ZuoTthuarta eivar oe B€on va emmeEepyacTouv TNV EIOIKN
yvwon TTou €xel CUYKEVTPWOEI o€ pia Baon MNvwong pe Tn Xprion KAamolou cuvoAou
Kavovwyv €Tl WOoTe va KataAnéouv oe cuumepdouata. O TpOTTOC PE TOV OTIOIO
KATOAyoUvV O€ auTd Ta OCUPTTEPACHOTA CUVABWGS TTEPIYPAPETAlI aTTO TO idI0 TO
‘EMTTEIPO 200TNUA Kal €ival KATavontog OXI JOVO OE TTPOYPAMUOTIOTEG EUTTEIPWV
OuoTNUATwV oAAG Kal o€ O00UG Yyvwpifouv Tov TPOTTO €EaAyWYNAG QUTWV TWV
CUUTTEPACUATWYV Kal Xwpig Tn xpron H/Y.

‘ETo1 Aoimtév €va ‘EuTtreipo ZUoTnPO UTTOPEN va TTEPIypAyel Tov TPOTTO £€aywyng
TWV CUUTTEPAOUATWY Péoa atTd éva GAAO TURUA TOU CUCTAUOTOG TTOU OVOUAZETOI
Movada EEAynong (Explanation Module) oTta TAdicia TG autd-yvwong Tou
ouoTuarog (self-knowledge).

1. Mdbnon katrd Tmpooaugnon (incremental learning). H yvwon Ttou
TTapdyeTal amd TNV €gaywyr) OUUTTEPOACPATWY atmmdé 1n Bdon Tvwong
ovouddletalr peta-yvwon (metaknowledge) n otroia ptropei va dnuioupynoel
KAToOTTIV  €TTeepyaoiag véa yvwon Kal €101, TO oUCTNPA va  €geNicoETal
eMavifovrag duvatdtnTeg Madnong.

2. EmektaoiudtnTa. AANO £va XapakTnpPIoTIKO TwV EPTTEIpWY ZUCTNUATWY
gival OTI gival ETTEKTACIMA KQI N YVWOnN TToU TTapayeTal Ogv gival oTaTIKh agou n
Baon MNvwong utropei va guttAouTifeTal dIapKwe PE vEES TTANpo@opies. OTTwG
QKPIBWG KAl OTNV TTEPITITWON TNG AvBpwWTTIVNG YVWOoNG.

3. Afqun Atmopdoceswyv. TéNog Ta ‘Eptreipa Zuothuata  gival €101
TTPOYPANUATIONEVA €TOI WOTE VA €XOUV TN duvaTOTNTA ANWNG ATTOPACEWY O€
OuVOAKeS aBeBaidTnTag, OTTWG KAl OTNV TTEPITITWON TWV ATTOPACEWY TTOU
KaAoUvTal va AABOouV Ol EUTTEIPOYVWMOVES. AUTO PTTOPEI va o@EileTal €iTE O€
ENEIYn Oedouévwyv | o aduvapia Twv idlwv Twv Kavovwyv Kal €70l va
00€UOUNE O€ CUPTTEPACHATA TTOU £X0OUV PEYaAUTEPN TOavOTNTA Va gival opBd.

3.3.6 Mé£0odo1 EtriAuong MNMpoBAnpatwy

21a ‘Eptmeipa ZuoTthparta xpnoigoTtroloUuvTal TTOAU OUXVA Ol €UPICTIKEG HEBOSOI
eTiAuoNG TTPORANUATWY KATA TIG OTTOIEG OEV €CETACOVTAI OAEG O1 TNIBAVEG AUCEIG yIaTi
QuTO gival ETTECEPYAOTIKA KAl XPOVIK& aoUu@opo. Z& TTPORARUATA OTTOU TO €UPOG TWV
mOavwy AUcewv gival TEpdoTio avTi va egavTAgital n e€€taon Tng KABe TOavAg Auong
yla va emmAexBei n BEATIOTN, €€aqipouvTal OI GUVOUACHOI Ol OTToioI €XOUV XaUNAN
mOavotTnTa va €mMAUOUV TO TTPORANUA Kal TTPOTIMWVTAI Ol CUVOUOCHOI QUTOi TTou
é€xouv Tn MeyaAUTepn TmBavoTnTa. O ouvduaouoi auToi xpnoiyoTrolouvTal yid Va
TTapPAgouV VEOUG OUVOUOOUOUG aTTO TOUG OTToioug TTAAI Ba eTTIAEXBoUV oI TTI0 TTIBavoi
va odnyrnioouv o€ Auon e BAon Tnv EUTTEIPIA KAl N yVwaorn.

3.4 Aiadedouéva Zuorhiuara Eumeipwyv ZuoTnuarwyv

O1wg AdN avaépape évag PacIKOG XWPOG OTOV OTTOI0 £XOUV EQPAPUOOTEI TA
‘Eutreipa Zuothuarta gival n latpikf Aidyvwaon kair @gpaTreiag.
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34.1 MYCIN

To MYCIN eival To o diadedouévo ouatnua didyvwaong Kai €TAOYAS BepaTtreiag
yla acBeveig he PaKTNPIAKESG HOAUVOEIG vy TTapdpola cuoTAPaTa givar 1o PIP'3, 10
INTERNIST9 ka1 To CASNET [Weiss 1978].

3.4.2 DENDRAL

‘Eva amd ta mpwta diadedopéva ‘Eutreipa .2uoTtiuata. nrav 1o DENDRAL 710
OTTOIO XPNOIYOTIOIEITAI OTNV AVAAUCT OPYAVIKWY OUCIWV KAl TOV TTPOCBIOPICHO TNG
ooung Toug. To ouoTnua ATav TOCO ETTITUXNUEVO TTOU TA ATTOTEAECOUATA TTOU £ERyayE
ONUOCIEUTNKAV WG TTPWTOTUTTIA CUNTTEPACHUATA €PEUVACG.

3.4.3 PROSPECTOR

Etriong To PROSPECTOR ¢ival éva aképa cUoTnua TToU XPNOIKOTToINenke atmo
YEWAGYOUG yia TNV avixveuon JETAAeUPATWY. To PROSPECTOR4 xpnoipoTroinenke
yia Tnv atmédeign utmapgng woAuBdaiviou Kal AAAWV PETAAAEUNATWY O€E HIa TTEPIOXN
NG Washington, 1o o110io £TTAANBEUONKE OTTO YEWTPROEIG TTOU £YIVAV UETAYEVEDTEPQ.

3.4.4 KeAUon (Expert System Shells) kai n e§€Aign

H €EEMEN Twv ouotnudtwy autwv ATtav  va  dnuioupynbouv  epyaleia
TTOPAPETPOTIOINONG KOl KATOOKEUNRG EMTTEIPWY CUCTAPATWY avegdptnTa atrd Tnv
Trepioxn €€e1dikeuong. Ta epyaAeia autd TTou ovopdoTnkav keAupn (Expert System
Shells) amotedouvrav atd pia kevrp Bdon MNvwong kar pia Mnxavy Egaywyng
ZUNTTEPACHUATWY TTOU PTTOPOUCE VO TTOPAMNETPOTTIOINOEl £€TCI WOTE VA UTTOPOUV Ol
XEIPIOTEG va Onuioupyrioouv éva véo ‘Eutmeipo 20oTnua o€ pia véa TTEPIOXN
evOIOQEPOVTOGS.  Xpnaoigotrolwviag ocav  Bdon 10 pnxaviopd Ttou  MYCIN,
onuioupyndnke To EMYCIN (EmptyMYCIN), evw a1tdé To CASNET dnuioupynénke 1o
KEAUQoG EXPERT kai a1mé To PROSPECTOR T10 guoTtnua KAS. O Tutrkég XpnoTtng
EVOG EMTTEIPOU CUCTAPATOG OUVABWG QOXOAEITAl PE TN YVWOTIKN TIEPIOXH TOU
OUOCTANATOG XWPIi¢ OPWGS va atTaITeiTal va gival o idlog EUTTeipog. To ouoTnUa PTTOPEI
va Tov BonBroel TTOAAEG QOPEG Kal oToVv D10 BaBud TTou Ba Tov IKAVOTToIoUoE €vag
EMTTEIPOYVWHOVAG EVW UTTOPEI va XpnoluoTroinBei kal we BondnTikd epyaleio atrd Tov
idl10 TOV EUTTEIPOYVWHOVA.

‘Etog NMARBGog Ez TTou
KOTAOKEUAOTNKOV

1985 50

1986 86

1987 1100

1988 2200

1992 12000
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3.5 [eproxéc Epapuoync

Ta ‘Eumeipa Zuotiuata oxedidotnkav yia va OIEUKOAUvouv Tnv e€aywyn
OUPTTEPOOUATWY Ot dldgopa Tredia yvwong OTTwS oTn AOYIOTIKA, TNV 1ATPIKA, TOV
‘EAeyxo Aladikaciwy, Tnv mTapaywyn n tn diaxeipion avBpwiivou duvauikou. ‘Eva
TTaPAdEIYUa €QAPUOYNG TwV EPTTEIpWY ZuoTNUATWY €ival n TTEPITITWON UTTOBNKWV.
O1 tpatrelec evdia@EPOVTAl VA PEILOOUV TO KOOTOG AEITOUPYIOS TwV TUNUATWY TTOoU
aoyoAouvTtal pe TN xopnAynon MIKpwv daveiwv. H xprion evég TETOIOU OUCTAUATOG
oTnv €yKpion €vog daveiou pe BAon Toug €18IKOUG KAvOVES XOprynong TTou 1000V,
Bewpeital atrodoTIK Kal dlIac@aAifel TNV AVTIKEIYEVIKOTNTA TNG ATTOPAONG TTapd TO
€UPOG TNG £EEIBIKEUPEVNG YVWONG TTOU QTTAITEITAL.

MapdAha autd 1ta E.2. TTOANEG @QOpPEC evéExouv Tov KivOUvOo OQAAUOTOG O€
TTpoBARpaTa 61Tou N avBpwTrivn dlaicBnon eUkoAa avtiAaupavetal. ETriong n Aoyiki
Twv ‘Eumeipwv  ZuoTnuatwy  €xel OAUEPO  evOWMPaTWOei o€ TMO  TTOAUTTAOKA
TTpoypAuuaTa Kal dev atroTeAEl EexwpIoTh e@apuoyr. ‘Eva Tétolo mapddeiypa gival n
ouvarétnTta €miAuong TTPoBANUATWY TTOU  €xel oupTTEPIAGPBEl N Microsoft oTo
AeIToupyik6 cuoTtnua Windows cival TuAua TG poneiag mpog Tov xpriotn (Microsoft
Windows operating system troubleshooting).

Etriong MOAU ouxvd xpnoigotroindnke n Aoyikr Twv Eptreipwy ZuoTnudTwy OTO
XWPO Twv TTaIXVISIWV. AKOPA Kal o€ Traixvidla TTou Oev aviKav OTO XWPO TwV
Maixvidiwv ZTpatnyikng, ATav evowpdatwuévn n duvatotnta Aqyng ammo@AcEwy €K
MEPOUG TOu UTTOAOYIOTH OTTWG OTNV TIEPITITWON Tou Traixvidiou "Earl Weaver
Baseball" étmou 6tav o 1raiktng £€mTaude €vavtiov TOUu UTTOAOYIOTH, O UTTOAOYIOTNG
XpnoigoTtrolouoe pia AoyikA ‘EptTeipou ZuoTiuaTog yia va AdBel pia amoégaon. Or 1o
XOPAKTNPIOTIKEG TTEPIOXES £EQAPUOYNG ival AOITTOV oI €ENG:

3.5.1 Ailayvwon

Aldyvwaon SUCAEITOUPYIWY EVOG CUCTAUATOG PACEI TTAPATNPNOCEWY KAl JETPAOEWV HE
M0 XapakTNPIoTIKA epapuoyry To MYCIN — didyvwaon pdéAuvong Tou aipatog
[Shortliffe, 1974]

3.5.2 Mpdéyvwon

Mpoyvwaon PEANOVTIKWY ETITITWOEWV YIa OEOOUEVEG KATACOTACEIG, XPNOINOTTOIWVTAG
oav Bdon TTapeABOVTIKEG KOTAOTACEIG YE TTIO XAPOKTNPIOTIKA £pappoyr Tnv PRICE-
STRAT yia TTpOBAEWn TIHWV.

3.5.3 EkTtraideuon

Eg@appoyég karavonong, agloAdéynong kar d10pbwong atravioewy PabnTtwy o€

EKTTAIOEUTIKA TTPOBANMATA HE TTIO XOPAKTNPIOTIK €@appoyy 10 SOPHIE vyia
ekTTaideUon PoITNTWY 0€ BEuata nAekTpovikwy. [Brown, Burton, 1982]
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3.5.4 MapakoAoUOnon KATAOTACEWV

MapakoAouBbnon TTOPANETPWY  Kal OUYKPION HE OVOUEVOUEVEC KOATAOTAOEIG WE
xapaktnpIoTIKA epapuoyr: VENTILATOR MANAGEMENT ASSISTANT .

3.5.5 Emdi16pbwon Aabwv

E@appoyéc avamtuéng kai ekTéAeong oxediwv yia Tn diaxeipion PAapwyv. TETola

epapuoyn eivar To COOKER ADVISER 10U TTapAdyel OUUPBOUAEG yia eTTIdIdpBwon
BAaBwv o€ eTaIpieg TPOPIPWV.

3.5.6 Eppnveia

E¢aywyn ouutrepacudtwy Pacel dedouévwy atmd TTapaTNPEAOEIS HE XOPAKTNPIOTIKN
epapuoyn To PROSPECTOR [ Duda & Hart, 1976].

3.5.7 "EAgyxog

"EAEYXOG TNG CUNTTEPIPOPAS VOGS cuoTAUATOG OTTwG TO ARTIFACT Trou €ival éva real-
time shell yia éAeyxo TTapaywyng

3.5.8 TxedIaONOG

200TnUa dnuioupyiag piIag aAAnAouxiag evEPYEILV YIa TNV ETTITEUEN OUYKEKPINEVWV
oTéXWvV OTMw¢G 10 MOLGEN vyia 10 oXedI0OUO XNUIKWY OIEPYACIWY PE OKOTTO TNV
avaAuon kai T ouvleon Tou [Stefik, 1981]

3.5.9 Mapoxn ZupBouAwyv

EvaAAakTIKEC TTPOTACEIC yia Tnv €TmiAuon TTpoBANuaTwyY, AauBdvovrtag uttoywn
OUVYKEKPIPEVES ATTAITACEIG.
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3.6 lMAsovekriuara E.2

3.6.1 OpB6TNTO ATTAVTAOEWYV

‘Eva a1rd T TTAcoveEKTAMOTA TwV EPTTEipwy ZuoTnudtwy eival o1l TTapéXouv opBEg
ATTAVTAOEIS O€ EpWTHATA Kal dladikaaieg TTou eTTavaAapBdavovTal TToAU ouyva.

3.6.2 Opydvwon Kal atrobiKeuon yvwong

Ettiong opyavwvouv kal atmoBnkevouv Tn yvwon Tavw oe didgopa BEuata Kal
TTPOTPETTOUV TOUG OPYQAVIOUOUG Kal TIG ETTIXEIPACEIS va dlaxwpi(ouv auti TN yvwon
aT1Tod TOUG KAVOVEG ANYNG ATTOPACEWV.

3.6.3 EAayxioTtotroinon AG@oug

Ettiong peiwvouv tnv mlavotnTta AdBoug otn Afwn piag atrdé@aong yiaTi eCaAlcipouv
TOV TTapdyovTa Tou avBpwtTivou AdBoug, 6TTwg ival To va Eexdoel KATrolog €101IKOS va
Béoel KATTOIO EPWTNON TNV OTTOI TO CUCTNMA BEV TTPOKEITAI Va EeXAoEel va BTl TTOTE.

3.6.4 EukoAia xpRong

Avahoya pE TNV €UKOAIa xpriong, MTTOpEi €va €utreipo ouoTnua va yivel Baoikd
OUMPBOUAEUTIKO epyaAcio.

3.6.5 MoAu-xpnoTiKOTNTA

TEéNOG éva TTOAU-XPNOTIKO OoUCTNUA PTTOPEI VA €CUTTNPETACEI TAUTOXPOvVA TTOAAOUG
XPNOTEG.
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3.7 Meiovekriuara E.2

Mépa atmmd Ta TTAEOVEKTHHATA £€XOUV KATTOIO ONUAVTIKA PEIOVEKTHUATA OE OXEON ME
N AqWn aTTOPACEWV.

3.7.1 Atroucia KoIviig AOYIKAG

MpwTta atmd 6Aa Ta ‘Eutreipa ZuoTtriparta dev €Xouv auTd TTou Ba ovoudlape Koivi
AoyIKR Kal n oTroia TTOAEG Qopég atroTeAEl Baoikd TTapdyovta oTn AfWn aTToOQPACEWV.

3.7.2 Aduvapia ouvOEeTIKAG ANYNG ATTOPACEWYV
Emiong d&ev cival oe Béon va AeiIToupyroouv OUVOETIKA KAl va OTTavVTOOUV
OnuIoupyIik& O€ ACUVABIOTEG KOTAOTAOEIS Ot avTiBeon pe évav €I0IKO O OTT0IOG
Xpnoigotrolwvtag 1n dlaicbnon Tou UTTopPEl va dWOEl ATTAVTOEIS O TTIO OUVOETEC
KATOOTAOEIG. 2€ TTOAAEG ETTIONG YVWOTIKESG TTEPIOXEG, AV KAl UTTAPXOUV KavOVES AWng
aTro@ACcEwWY, Ol €10IKOi €ival OUOKOAO va eK@PACOUV TOV TPOTTO CUAAOYIOHOU Kal
OUVETTWG TO TTAQIOIO KavOvwv yia TN Afwn amo@dcewv €ival OUOKOAO va
KOTOOKEUQOTEI.
3.7.3 AdBn oto oxedlaocuo

EmrAéov AGBn oTn BAon yvwong UTropei va odnynoouv o€ EGQAAPEVN aTTOPACT.

3.7.4 Aduvapia autéparng e§EAIENG

TENOG Ta ETTEIPA CUCTAPATA Q€ UTTOPOUV VA TTPOCOPPOCTOUV QUTOUATA OTO
OUVEXWG €CENICOOPEVO TTEPIBAAAOV TTAPA POVO OTAV EVNUEPWVETAI N BACT yvWONG.

16



3.8 ‘Eumsipa Zuoriuara yia tnv miAvon mpoBAnudarwv

Ta Eumreipa CUCTANOTA XPNOIKMOTTOIOUVTAI Yia TNV €TTIAUCN TTPORANUATWY HE MIa
OUWG onuavtiky dlagopd atmd Ta TTapadociokd OCUuoTAUATa  €TTIAUCNG. 2T
TTapadociakd cuoThpaTta e€mmAuong TTPORANUATWY N OTTaPAITNTA YVWon Kal ol
KAVOVEG €TTIAUCNG TWV TTPORANUATWY €ival EVOWUATWHEVA OTOV KWAIKA TNG EKACTOTE
EQAPUOYNGS AOYIOUIKOU HE QTTOTEAECHA TO CUCTAPATA QUTA va €ival OTATIKA Kal va
OoTEPOUVTAI TNG OUVATATNTAG VA ETTEKTABOUV KAl va TTPOCTEDEI KaIlvoupIa EPTTEIPIA OTN
oladikacoia etmmiAuong. AvtiBeta o€ €va EUTTEIPO OUCTNUG TTOU XPNOIUOTTOIEITAI OTNV
eTTiAucn TTPORANUATWY N yvwon TTOU aTTaITEITAl yia TNV €TTiIAUCn ToU TTPORANUATOG
gival ammobnkeupévn oe OOMEC OedOMEVWY TTOU gival BIAXWPIOUEVEG ATTO  TIG
TTPOYPAUUATIOTIKEG KOl OAYOPIBUIKEG OOUEG TOU TTPOYPANMATOS HE ATTOTEAECHO va
MTTOPEI N yvwon auTr va TPOTTOTTOIEITaI Kal va aufdveral KaBwg véa dedouéva
yivovtal yvwoTd. Me autd Tov TpOTTo To cUoThPa egeAicoeTal OxI JOVO atrd YVWUOEIS Ol
oTToie¢ TTpoaTiBevtal atrd €10IKOUG avaAuTéC aAAd kai atrd TO idlo To ouoTnuUa JE
d10dIKaCieg auTOREATIWONG.

Ag Bewpriooupe yia TTapddelypa éva TTpOypapua AOYIOTIKAG TO OTToio BacifeTal o€
éva EUTTElpO ouoTnua. ‘Eva Tétolo ouoTtnua €xel TR duvatoTnTa VA UTToAoyilel yia
TTapddeiyua mn @opoloyia pe BAon KATTOIOUG KAVOVEG TTOU €ival aTTOONKEUUEVOI O€
Mia yvwolak Bdon. O1 kavoveg Ouwg autoi aAAdlouv OTTwG Kal OAEG Ol OXETIKEG
TTOPAMPETPOI UTTOAOYIOPOU. Av auTA N yvwon dev ATav atmoBnkeupévn o€ EEXWPIOTA
ooun atmd 1o UTTOAOITTIO TTPOYPAUMA TOTE OI POPOTEXVIKOI cUuPBoulol & Ba nTav o€
Béon va TpoTrotToIoouv Ta dedopéva Kal Ba ATav atrapaitntn n dnuioupyia avda
TTAoA OTIYUA MIAg VEAG €kdoOoNG.

Ta €utreipa CUCTAPATA  XPENOIMOTTOIOUVTAlI CUXVA WG OUCTAMATA  ETTIAUCONG
TTPOBANPATWY OTOV OIKOVOUIKO OXEDIAOUS KAl OTn AOYICTIKY) XPNOIUOTTOIWVTAG BACEIG
YVWOEWV TIOU  ETTIKEVTPWVOVTAI OTO YVWOTIKO QVTIKEIMEVO TWV  ETTIXEIPAOEWV.
MpokeiTal yia yia onuavTikn €€EAIEN GooV agopd oToV TPOTTO TTOU XPNOIKOTTOIoUV Ol
ETTIXEIPNOEIS T TTANPOYOpIakG cuoTtriuaTta. [Thierauf R]
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4 User Interface

‘Eva User Interface piog e@papuoyng AOYIOUIKOU €ival ouclaoTIKA éva TTepIBAANov
Ailetrapns AvBpwtrou — Mnxaviig (HMI — Human Machine Interface). KaBe Ttétoio
TTEPIBAANOV QTTOOKOTIEI OTO VA YiVEI EQIKTH N ETTIKOIVWVIA JETAEU TNG UNXAVAG KAl TOU
XEIPIOTA TNG dnNAadn va PTTopEi évag avbpwTrog va aTéAvel Kal va AapBdaver dedopéva
TTPOG KAl aTTO TN MNXAVA QVTIOTOIXA YE €vav KATAVONTO YIA auTOVv TPOTTO. ZTIG TTPWTEG
TOUG MOPQEG Ta TTEPIBAAAOVTA auTd ATaV dUOYXPNOTA Kal £EUTTNPETOUCAV KUPIWG TO
medio TG  AcitoupyikotnTag (functionality) TTapd Tng XPNoTIKOTATOG (usability)
KABIoTWVTAG £T01 TO XEIPIOWO MIAG PNXAVAG 1 €VOG UTTOAOYIOTH £€pY0 KUPIWG €VOG
€IOIKOU UE TEXVIKEG YVWOEIG TTAPA £VOG aTTAOU XprioTn. KaBuwg Opwg o NAEKTPOVIKES
OUOKEUEG EUTTaIVAY OAO Kal TTEPICCOTEPO OTNV KABNUEPIVR pag {wr yivoTav Ao Kai
O ETTITOKTIKI N OXEdiAON CUCTAPATWY ETTIKOIVWVIOG WE TIG OUOKEUEG TTOU Ba gival
euxpnoTta kKar QINKAG TTpog Tov Xpnotn (user-friendly). ‘Etol n  €vvoia Tng
XpNoTIKOTNTAG €yIVE Kupiapxn OTO Xwpo oxediaong cuoTnudatwy AIETTaQnS Kal
Baoikdg TpOTTOC OXediaong atrotéAece n oxediaon [MpoocavatoAiouévn TTPOG TO
Xpnotn (User — Centered Design).

‘Eva ouotnua OdIETTa®AG ME Tov XpnoTtn (user interface) atroteAei €va ammo Ta
ONUAVTIKOTEPA TUAMATA MIAG €QAPUOYNS AoyioWIKoU, KI auTd yiati or xpAoteg H/Y
€XOUV TNV TAoN va agioAoyouv Ta TTANPOQPOPIOKE CUCTANATA TTPWTIOTWG PE PACN TO
TTEPIBAANOV ETTIKOIVWVIOG KAl TNV EUXPNOTIA TOU CUCTAPATOS BIETTAPNG. MEpav Ouwg
TNG euxpnoTiag, éva eANITTWG oxedlaopévo TTePIBAAAOV DIETTAPAG UTTOPEI va gival n
aimia  yia  ocoBapoug AGBOG XEIPIOPOUG aTTO TOV  XPAOTN ME  KATOOTPOQPIKA
ammoTeAEOPATA  yIa T AgIToupyiad TOU OUVOAIKOU OuOoTAPaTog. Mrropouue  yia
TTapddelyua va avaloyloToupe TI Ba ouvERaive oe XIANIAdeG xprioTeg H/Y av dev gixe
TTPORAEPOEi aTTd TOU KATAOKEUAOTES TWV AEITOUPYIKWY CUCTNUATWY N EPPAvIOn VOGS
TTPOEIDOTTOINTIKOU PuNVUUATOG TTPIV TNV TTARPN Kal OpIoTIKY dIauOp@warn Tou OKAnpou
Oiokou. ETTiong &va @Twxd oxedlaopévo oUOTNUA OIETTAPAG MUTTOPEI VO ATTOTPEWEI
TOUG XPNOTEG ATTO TOV VA XPENOIMOTTOINOOUV HIa KATd Ta GAAa TTdpa TTOAU KOAR
epapuoyn Aoyiopikou. MNa TToAAG xpovia Aoyw TnG EAAEIYPNG duvaToTATWY OoXEdiaong
YPOAPIKWY atrd TNV TTAEUPd ToUu YAIKOU TWV UTTOAOYICTWY, TA CUCTHUATA ETTIKOIVWVIOG
ME TOV XproTn BaciovTav KUpiwg OTO KEIPMEVO Kal 0T XPron EI0IKWY XaPAKTAPWY yia
TN OoXediaon UTTOTUTTWOWY YPAQPIKWY. =EKIVWVTAG OTTO TOUG OIKIAKOUG UTTOAOYIOTEG
Kal Ta €CeAlypéva ypa@ika TrepIBAaAAovTa Toug (GEM, MacOS) kal TTEpvVwVTag TTOAU
METAYEVEOTEPA OTOUG TTPOCWTTIKOUG UTTOAOYIOTEG Kal oTa Windows, Ta CuoTAPATA
OIETTAPNG €0Tiooav TIAEOV OTO  YPa@IKO OXEOIQOWO. 2UVETTWG OnuEpa  OTav
avagepouaote o€  User Interfaces ouolaoTikG avagepouooTte o€ [pa@ika
MepiBaANovTa Alctragng pe tov XpAoTn (Graphical User Interfaces — GUIS) Ta oTroia
BaciCovral o TTapdBupa diaAdyou, TTapouciacn e €ikOveg, pull-down A pop-up
menus.
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4.1 [MAgovekrnuara GUI

Ta mAeovekTAuaTa Twv GUI gival TTOANG o€ oxéon pe To TTApeABOV.
4.1.1 EukoAia padnong

MpwTta atm’ OAa eival TTOAU €UKOAN n €kuddNOT TOUC Kal XPrion Toug. XProTeg
XWPIG 181aITEPN EPTTEIPIA PTTOPOUV KAl JaBaivouv EUKOAQ TNV Xprion TOUG.

4.1.2 Multitasking

H évvola tou multitasking divel Tn duvardtnTa va €ival TTAPATTAVW OTTO JId
EQPAPHUOYEG AOYIONIKOU TAUTOXPOVA EVEPYEG ME QTTOTEAECUA O XPNOTNG VA UTTOPEI va
aAMAGEel amd diepyaoia oe digpyacia Kal va AaAANAeTIOpdcel YE TIGC OIOQOPETIKES
EQPAPHOYEG.

4.1.3 NMpoocavaToAioHéEVO OTO XPHOTH

H Oierapry TpEéTel va  €ival TTPOCAVATOANIOHPEV OTOV  XPAOTN Trapd  OTov
uTTOAOYIOTH AQuBAvovTag uttTown Ta IBIAITEPA XAPOAKTNPIOTIKA TWV XPNOTWV TNG
epapuoyng. Na mapddeiyua éva ouoTnUa ypageiou TTPETTEI VA XPNOIKOTIOIEI OPOUG
OTTWG ypAuPaTa, apxeia, @akeAol atrd KataAdyous apxeiwy, OEIKTEG apxeiwy, K.a.

4.1.4 Tupparértnra

Etiong 10 ovotnua dietraprg Ba TTpétrel va diatnpei éva KATAAANAO eTTiTTedo
oupBarotnrag. MNa mTapadelyua ol eVIOAEG Kal Ta UEVOU TTPETTEI va €XOUV Tnv idia
Mop®N TToU £xel ouvnBioel 0 XPAOTNG KAl O€ TTAPOWPOIEG EPYOTIES ETOI WWOTE VA VIWOEI
oIKeia TTpog 10 TTEPIBAAAOV KOl VO EKPETAAAEUETAI TRV OTTOIA TTPONYOUMEVN YVWOn.

4.1.5 Avoxn o€ Adfn

Etiong 1o ouoTtnua Ba TPETTEl va TTapEXEl avoxry o€ AABn XprioTn Kal va Tou
EMTPETTEI VA aVAKAPTITEl atmo autd. ‘Etol gival emBeBAnpévn n Otmapén duvaroTnTag
undo | n xpron apabupwyv emReRaiwong AsIToupyiwy KataoTpoPng, 'soft' deletes,
K.Q.
4.1.6 BonBela oto XpRoTn

TéNOG GAANO éva ONUAVTIKO OTOIXEIO €ival N EVOWPATWON ouoTAuaTtog Bonbelag

TTPOG TOov XPpAoTn pe duvatdtnrta xpriong BonBeiag (Help) i tnv Ummapé¢n on-line
EYXEIPIOIWV.
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4.2 Zuorthuara Aismaenc

4.2.1 AtreuBeiag XeIpIoCHOGg

Ooov agopd otn AsiroupyikOTNTa XpAOTN — ZUCTAMATOS dUO TTpoRARuaTa eival
auTA TTOU €P@aviCovTal oToV OXEOIAONO OIOAOYIKWY CUCTNUATWY Kal apopouv OTo
TTWG TTAPEXETAI N TTANPOPOpPIa atrd Tov XPAOTN 0TO OUCTNUA KAl TTwG TTAPOUCIAETal
N TTANpogopia armd To cuoTnua otov XpNoTtn. H diemagr kar aAAnAeTTidpacn Pe Tov
XPAOoTN Kal n TTapouciacn TnG TTANPOPOpIag TTPETTEI VA OAOKANPWVETAI JEow €vOG
TTAaiciou dieTTa@nig. Autd pTTopel va oTnpiletar otov arreuBeiag xeipioyo. O
ammeuBeiag xeipiopdg cival étav n dIETTAP] TTAPOUCIAZETAl OTOV XPROTN ME éva
MovTéAO TTANpo@opiag TTou UTTopEi va aAAdEel pe atreuBeiag dpdaon, TT.X. MECA ATTO
Mia @opua éva Ovoua aAAAdel Pe TTANKTPOAOYNON VEOU OVOUATOG TTAVW aTrd TO TTAAIO.
Ta ypagika mepiBaAlovTta (GUI'S) TTapéxouv atreubeiag xeipiouo, T1.X. KATToIa apxeia
MTTOPOUV Va dlaypa@ouV HE PETAKIVNON €IKOVAG o€ éva KAAAGBI axprioTwv. ‘Eva atrd
Ta TTAeoveKTAaTa TOu ATTeuBeiag Xeipiopou gival OTI 01 XPrOTEG EAEYXOUV TTIO EUKOAQ
TOV UTTOAOYIOTH €XOVTOG AUECT avTidpaon atod Tig TTPAEEIS TOUG Kal Ta AdBn utropouv
€UKOAa va BpeBouv kai va dlopBwBouv Toug Kal OxI va eAéyxovTal. Ettiong o xpdvog
EKMABNONG TWV XPNOoTWwV €ival TTOAU HIKPOG. Mépa OuwS atrd Ta TTAEOVEKTHUATA,
UTTAPXOUV KOl KATTOIO PEIOVEKTAMATA OTO HOVTEAO ATTeuBeiag Xelpiopou, OTTwG gival n
OlouOPPWON €vOG WOVTEAOU TTANPO@OPIag TTOU MPTTOPEI va eival OUOKOAN evw O
TTPOYPANMATIONOG CUCTNUATWY TETOIWV DIETTAPWV Eival TTOAUTTAOKOG Kal £XEI HEYAAES
ATTAITACEIS ATTO TO TTANPOPOPIOKO CUCTNUA. YTTAPXOUV dIa®opa POVTEAQ OIETTAPNG
OTTWG:

Desktop metaphor. MNpokeiTal yia éva JOVTEAO TTOU TTPOCOUOIWVEL €Va
€id0G ypa@eiou PE EIKOVES TTOU AVATTAPIOTOUV apxEia, oupTdapla, K.a.

Control panel metaphor. To povtéAo €ival KEVTPO EAEYXOU PE OVTOTNTEG
TTOU TTEPIAANPBAVOUV KOUUTTIA, OIOKOTITEG, JEVOU, 0OOVEG, XAPOKEG K.Q.

4.2.2 Mgvou

O1wg avagépape Ta auoTruara dieTTa@ng Tuttou Kévipou EAEyxou Baailovral o€
MeydAo BaBud os Mevou. O1 xpAoTeg TTIAEyouV aTTd £va KATAAOYO duVATOTATWY TTOU
TTAPOUCIACOVTAlI O€ AQUTOUG ATTO TO oUCTNUA KAl N €TTIAOYN UTTOPEI VA Yivel €iTE Pe TO
TTOVTIKI /| M€ Ta BEAN. To BaoIKO TTAEOVEKTAMA TwV ZUCTAPATWY PE Mevou givar 611 ol
XpnoTeg dev xpelaletal va Buuouvtal ovouata eVIOAWV Kal TTAvTa Toug OiveTal n
duvatoTnTa va €Xouv AioTa Twv evioAwv. ‘ETo1 attaiteital EAGXIOTN Epyacia ek HEPOUG
Toug evw eEaAeipetal N mMOavoTnTa AdBoug a@oUu O XPHOTNG OUCIACTIKA Ogv
TTANKTPOAOYEi pia evioAr) aAAG TNV eTTIAEyEl atmd yia AioTa. To TTpéBAnua YE TN XPron
OUOoTAMATOG e Mevou eival  OTI OUVOUAOTIKEG  €VTOAEG  gival  OUOKOAO  va
avatrapacTtaBouv. ETriong divouv Tn duvatotnta avatrapdoTaocng o€ TTEPIOPICHEVO
apiBud emAoywv. Edav utmdpxouv TTOAAEC €TTIAOYEG TOTE TIPETTEI VA  UTTAPXEI
ouvarétnTa déunong pevou. TEAOG o1 EUTTEIPOI XPrOTES BpioKouV Ta YEVOU TTIO apyd
atrd TIG YAWOOEG EVTIOAWV

‘Eva dopnpévo Mevou ptropei va Bacidetal o€ didg@opa JovTEAQ:
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lepapxikd Mevou. TlMpdkeiTal yia PeEVOU TTOU OPYQVWVOVTAI O€  Mid
IEPAPXIKA dourn. H Aoy €vog pevou odnyei oTnv eg@avion evog Ut -
pevou

Mevou tTou akoAouBouv. IMpdkeiTal yia To JOVTEAO OTTOU N €TTIAOYH £VOG
MEVOU TTPOKOAEI TNV ENPAVION VOGS AAAOU PEVOU

2UOXETICOMEVEG  MOVADEG €eAéyxou. 2TnV TIEPITTTWON autr OTav
ETIAEYETAI €va QAVTIKEIUEVO TOU MEVOU eP@aviCeTal POVAdA E€AEYXOU TTOU
TTPOCPEPEI TTEPICTOTEPES ETTINOYEG

4.2.3 TuotApara Aiera@nig EvioAwyv

EKTOC ammd T ypa@ika TtrepiBdAlovTa AlETTa@ng UTTApXOouv Kal Ta CUCTHUATO
AleTTapng EvioAwyv. ZTnv TTEPITITWON aUT O XPAOTNG TTANKTPOAOYEI EVTOAEG éva
AeiToupyik6 ouoTtnua O0Tmwg 1o UNIX. Ta ocuoTApata autd UAOTTOIOUVTAI JE TNV XPMOoN
ATTAWV TEPUATIKWYV KAl Ol €VIOAEG eival €UKOAEG OTnV €Tegepyacia Pe XpAon
METAYAWTTIOTWV.

To mpéBAnua pe TIg AleTTagég EvioAwy eival 6T 01 XproTeS TTPETTEI va UABOUV Kal
va BuuouvTal pia yAwooa evioAwv. Eival o KatdAANAEeG yia EUTTEIpoug XPAOTES Kal
€101IKoUG. H mBavoTnTa AdBoug eival TToAU peydAn agou o1 XprioTeg €ival EUKOAO va
KAvouv AdBn oTtnv TTANKTPOAGYNON Y1 AuTO Kal TTAEOV TTPOCQPEPOVTAI WG EVOAAOKTIKEG
TTPOG TIG EVTOAEC HEVOU Kal auviBwg ouvuttdpyxouv padi Toug. Otrwg eival gavepd Ta
ouyXpPOoVva AEITOUPYIKA CUCTHHATA TTPOCPEPOUV TTOANATTAEG AIETTOQEG PE TOV XPROTh.
H mTapouaciaon TnNG TTANPOQOPIAC YiveTal KAl JE YPAPIKA KAl KEIUEVO.

4.2.4 Odnyieg XpRong

‘Eva amrdé 1a onuavtikOTEPA TUNUATA €vOg user interface €ival Kal TO THAMO TwV
odnylwv XprRong mmpog Toug Xpnoteg. O1 odnyieg yia TOUG XPrOTEG ATTOTEAOUV TNV
OAOKANPwWON €vOG CUCTAUOTOC BIETTAPNAG VIO va PonBrioouv Toug XPAHOTEG YIa TOV
TPOTTO TTApoUCiaong TNG TTANPOYOPIAG, YIA TOV TPOTTO EKTEAEONG MIAG AsITOUpYiaG A
yla Tnv avavnyn a1ré kdmolo AdBog. O1 0dnyieg ouvnBwg TTepIAapBdavouy pnvuuata
OuUoTAMATOG OTTWG  pnvUupata  AabBwv, eyxelpidia, On-line PBorBeia. EIBIKG 0
oXeOIO0UOC unvUPATWY AdBoug eival TTOAU onuavTikog d10TI eANITTAC oXedIO0UOG
odnyei o amoéppIiYn TOU CUCTAPATOG aTTd TOov XPRoTn. Emiong éoov agopd oTO
ouoTtnua BonBeiag, ol oxediaoTéC Ba TTpETTEl va AapBdavouv utrown OTi o1 XpHOoTEG OV
gival T0oo Kahoi 010 va dlaBdlouv 0B0veg Pe Keievo. Oa TTPETTEI va TTPOTIMWVTAI
YPAPIKEG AVATTOPACTACEIG KAl CUCTAPATA OAANAETTIOPAONG OTTWG OTNV TTEPITITWON
TOoU Microsoft Troubleshooting 61ToU €X€I Yyivel UNOTTOINCN EUTTEIPOU CUCTHUATOG.

2¢ éva ouoTnua PBonBeiag Ba TTPETTEl va UTTAPXOUV TTOAAATTAG onueia €106dou
WOTE VA UTTOPEI 0 XPROoTNGS va TTaipvel Bornbeia atrd diapopeTika onueia. Eival etriong
ONUAvTIKO va EEPEl O XPNOTNG O€ TTOI0 OnuEio TNG Bonbelag PpiokeTal Kal Ba TTPETTE
va uTTapxel duvatdtnTa TTAOYNoNG Tou XproTn oTo cuoTtnua Bonbeiac. MNépa atrd 10
2uoTnua BonBeiag kaAd cival va uttdpxel Bondeia Kal 0 POpYr Wn@Iiakou
gyxeipidiou. H tekunpiwaon €vog ouoThPATog Ba TTPETTEl va oxedIAleTal yIa TTOIKIAIO
XPNOTWV ATTO £UTTEIPOUG WG TEAEIWG ATTEIPOUG
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4.3 Xpnorikornra (Usability) kar Zxsediaouog lNpoocavaroAiouévog
orov Xprjorn (User Centered Design)

21NV TEPITTTWAON AOITTOV AVATITUENG €QAPUOYWY AOYIOMIKOU, €va TTOAU peydAo
MEPOG TNG TTPOCTTABEING OTTOOKOTTEI OTN OXEdiOON Kal dnuioupyia evOg CUCTHUATOG
Aletraprc kai AAnAetTidpaong AvBpwTtrou — YTroAoyioTh. H emtuxia evog TéTolou
OUOTAHATOG £€apTATal O PEYAAO BaBud atrd TNV eUKOAia aTn xprion Kai Tn IAIKOTNTA
TOU TTEPIBAAAOVTOG.

4.3.1 XpnoTikétnTta (Usability)

H xpnoTtikotnta (Usability) cival évag KkaBopioTikGG TTapdyovtag yia  €va
TePIBAAAOV  aAAnAeTTidpaong avBpwTrou Kal pnxavAas. Me tov 6po XpnoTikdTnTa
EVVOOUE TO KATA TTOCO €UKOAO €ival €va ouoTnua aAAnAetridpaong oTnv ekNadnon
XEIPIOPOU KAl OTO KATA TTO00 ETMTPETTEI OTOUG XPNOTEG va gpyAdovTal atTodOoTIKA
(efficiently), ammoteAeopaTtikad (effectively ) kai pe eukoAia (comfortably) [DelLaere
1998]. Zupewva pe Tov Shackel, yia va gival éva ouoTnua XenoTIKO , TTPETTEl va gival
€UKOAO OTN PAbNon, atmoTEAECPATIKG, TTPOCAPUOCIUO Kal euxdploTo [Preece 1990].

4.3.1.1 BaoIKa XapaKTNPIOTIKA XPNOTIKOTNTAG

H xpnoTikoéTnTa £TTioNG €ival éva Péyebog 1o OTToio YETPAEI TO KATA TTOCO EUXPNOTO
gival éva user interface [Nielsen 1993]. Zup@wva pe TOV Nielsen Ta PBacIka
XAPOKTNPIOTIKA TNG XPNOTIKOTATAG divovTal AtTo TNV TTapakAatw AioTa:

1. Auvatétnra ekudbnong (Learnability)

To xapakTnpPIoTIKO auTd WETPAEI TO KATA TTOCO €UKOAO €ival yid TOUG XPrOTEG va
OAOKANPWOOUV BACIKEG AEITOUPYIEG PE TNV TTPWTN QOPA TTOU £PXOVTAl OE ETTAPI UE TO
ouoTnua. Ta cucTAPATA Ta OTToid €XOUV MEYAAN  €UKOAia ekpdBnong divouv Tn
duvaTtoTNTA OTOUG XPNOTEG TOUG va @TAcOoUV Ot¢ uwnAd emmimeda yvwong Twv
AEITOUPYIWV TOU TTPOYPAUUATOG O€ TTOAU OUVTOUO XPOoVIKO didoTtnua [Nielsen 1993].
O €Aeyxog KaTd OO0 gival EUKOAN N eKUABNON VOGS TTPOYPAUMATOC E TN XPAON €VOG
OUYKeKpIPéVOU user interface yivetal ye T ouAAoyr dedopévwy atrd Tn diadikaaoia
XPAONG TOU TIPOYPAMMATOG aTTd apXAPIoUG XPNOTEG TNV TIPWTN QOpPAa  TToU
XpnoigoTtrolouv 1o TTpoypaupa. [Dumas 1993]. H Baoikny yétpnon €ival o Xpovog TTou
ATTAITEITAI YIA VO QTACOUV Ol XPNOTEC O £va IKAVOTTOINTIKO ETTITTEDO XProng Tou
TTPOYPAUMATOG.

2. AmodortikétnTa (Efficiency)
A@oU o1 XproTeG PTACOUV O€ £Va IKAVOTTOINTIKO €TTITTESO Ba TTPETTEI VA EKTIMNBEI TO
Katd TT600 TO user interface Toug TTapEXEl TN OUVATOTNTA VA EKTEAOUV TIG DIABECINES
AeIToupyieg ypriyopa Kai atrodoTIKA JE OIKOVOoUia KIviioewv. [Preece 1995].

3. lNpooapuooTikdTATA (Flexibility)
Mpokeital yia 10 faBud OoTOV OTTOI0 TO CUCTAPA UTTOPEI VA TTPOCAPHOCEI AAAAYES
OTOV TPOTTO XPHONG KAl OTNV AEITOUPYIKOTATA TOU TTEPA ATTO QUTEG TIG AEITOUPYIEG TTOU
€XOUV OpIoTEl KATA TOV apXIkd oxedlaopo kKal uAotroinory Tou [Noyes 1999]. Ta
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ouoTiuata Ba Tpémel va oxedidlovral €101 WOTE va €mMOEXOVTAlI AAAQYEC Kal
O10QOPOTIOINCEIG OTOV APXIKO TOUG OXEDIOOUO.

4. Auvatotnta Atropvnuéveuong (Memorability)

H duvardétnta auth ava@EépeTal oTnv IKAVOTNTA ETTAVAQOPAS OTn MVAPN Tou
TPOTTOU XPHONG TOU TTPOYPANKATOG apoU TTapEABEl KATTOI0 dIA0TANA KATA TO OTTOI0 O
XPAoTNG dev €xel Xpnolyotroinoel 1o TTpoypaupa. Oco TTIo ypriyopa avaKaAECEl TOV
TPOTTO YE TOV OTTOIO XPNOIMOTIOIEITAlI TO TTPOYPANUA TOOO TTIO TTETUXNMUEVO €ival TO
user interface otov Topéa autdv [Nielsen 2000].

5. Ad&Bn (Errors)

‘Evag apvnTIKOG O€ikTNG 0 0T1r0iog dnAwvel Kakd oxedlaoud Tou user interface eivai
n ouxvoTnta e€u@Aviong Aabwv oTov TPOTIO XPROoNG TOU TTPOYPAUMATOS aTTd TOUG
XpPnoTeg. Eival onpavTtikd va dnuioupynBei éva TéTolo TTePIBAANOV TTOU Ba eAEyXEl Kal
Ba atroTpPETTEl TOUG XPNOTEG aTTd To va Kavouv AdBog [Nielsen 2000]. Eivai etriong
ONUAVTIKO VO £XOUV EVOWMNATWOEI unxaviopoi ol oT1roiol d1IEUKOAUVOUV TO XPrioTn OTO
va avavAyel atrd €va onuavtikd AdBog. Aev Ba TTPETTEI O PN AVOOTPEWIPES
KATooTAOEIG va oupBaivouv ouxvd. Etiong n emavdAnyn Ttou idlou AdBoug
emmavnAAeiuéva atroé Tov XproTn utrtodnAwvel AdBog oxediaan Tou interface.

6. Ikavotroinon (Satisfaction)
To XOpaKTNPIOTIKO aQuTO HETPAEl TO BaBUO IKavoTroinong Tou Xpnotn otav
XpnoIJoTrolEl | akOPa  Kal  amAwg  TTapakoAouBei 1o user interface evog
TTPOYPAUMATOG.
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4.3.1.2 Aiota Tou Nielsen- Zroixeia oxediaong

O Nielsen éxel TpoTeivel Kal pia oeipd atrd eAEyXoug yia To BABPO XpNoTIKOTNTOG
€TOI WWOTE Ol OXEDIAOTEC va gival o€ BEoN va eKTIUAOOUV TO TTEPIBAAAOV AlETTAQrC.
MapakdTtw Odivetar yia ANioTa Pe Ta TTMIO onMavTIKG onueia TTou Ba TTPETTEl va
TTpooexBouv katd Tn oxediaon evog user interface, n otroia gival yvwaoTr] Kal wg AioTa

Tou Nielsen [Nielsen 2000]:

Alagpdveia Tng
KATAOTAONG TOU
OUOCTAMATOG.

To ouotTnua Ba TTPETTeEl TTAVTA VA EVNPEPWVEI
TOUG XPNOTEG yIa TO TI cuupaivel avd TTdoa oTIyun

oTnV EQAPHOYA.

To ovoTnua Ba TTpéTrel va
TAIPIAJElI ME TOV TTPAYHATIKO
KOO MO.

To ouotnua Ba TPETTEl va XPNOIUOTIOIET TN
YAWOOO Twv XPNOTWV Kal Opoug aTrdé  Tnv
TTpaydaTikl Cwr Kal Oxl TEXVIK opoAoyia. Oa
TIPETTEI N TTANPOPOpPIa va TTapouasIaleTal Je 60O TO
duvaTo TTI0 YUOIOAOYIKO TPOTTO.

EAguBepia kai EAeyxog
Xpnorn.

O1 xpnioteg Ba TTpETTEl AKOUA KI av €TIAECOUV
Katd AdBo¢ uia  €mAoyrp va  uUTTOPOUV  va
ETTMIOTPEWOUV OE KATTOIO APXIKN) KATAOTOON Kal OXI
va eYKAWBIoTOUV.

ZuVvEXEIQ KAl OTaBePOTNTA.

O1 xpnoteg Oev TIPETTEl va  avapwTiouvTal
OIQQOPETIKEG  TTEPITITWOEIG, EVEPYEIEG 1 AECEIG
MTTOPEI va onuaivouv 1o idI10 TTpAyua.

Atrouyn Aabwv

O oxedlaopog TNG EQapPUOYNS Ba TTPETTEl VA Yivel
ME TTPpOCOXN £€TOI WOTE va TIPOAAUBAVETAl N
TepiTTwon AdBoug. KaAod eival o1 AdBog evépyeleg
va oTToTpETTOVTAlI £€apXNS TTapd n dladikacia va
KataAnyel o€ ynvuuara AdBoud.

Avayvwpion trapd
amTouvnuoveuon.

O oxedlaopdg Tou Ul Ba TTpETTEl VO OTTOOKOTTEI
oTn  OnuIoupyia  TETOIWV  QAVTIKEIMEVWY TTOU O
Xpnotng o€ Ba xpeidletal va Buudtal TTANPOYOPIES
TEPVWVTAG aTTO €va TURUa ot €va AAAO KaBwg
€TTiONG Kal odnyieg yia TN XpHon TnG £pappoyng Ba
TIPETTEI va €ival EUKOAQ TTPOCGRACIUEG.

MpocapuooTIKOTNTA KaI
ATTOTEAEOHATIKOTNTA

Oa mpétel T0 Ul va ouvdudadel Kal TNV €UKOAIa
aAAG kal T duvatdTnTa YIa ypriyopn Xpnon Ttwv
AciToupyiwv. Oa TTpéTTel dnAadr va atreubuveTal Kal
o€ apXApIouG aAAG Kal 0€ EUTTEIPOUG XPHOTEG.

KaAaioOnTog kai AiTdg
oxedlaouog.

Ta mapdBupa diaAdyou HI0G €Qapuoyns Ba
TIPETTEI VA TTEPIEXOUV TIG OTOIXEIWDEIG TTANPOYPOPIES
TTOU €ival APKETEG yIa TNV  OAOKAApwon Tng
EPYQOiag Kal OxI TTEPITTEG TTANPOYOPIES TTOU PTTOPEI
Va €ival Kal AQOXETEG JUE TO BEUQ.

Avayvwpion AaBwyv Kal
avavnyn

Oa Trpétrel va ep@avifovral Aueca  unvupaTa
oQAAPaTOG OTAV Yivel KATTolI0 AGBOoG, Ta oTToia Ba
TPETTEl  va  €ival  EKQYPAOUEVA  O€  ATTA}  Kal
KaravonTtr YAwooa.

BonBsia ka1 Tekpunpiwon

KaAo €ival va JTTOpEl va  AeIToupynoel €vag
XPNoTNG Hia epappoyn xwpig T xpron Bonbeiag i
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eyxeipidiou odnyiwv. Map’ 6Aa autd Ba TTPETTEl va
uTTdpxel  €UKOAa  TTpacfdaciun  BonBeia  Kai

TEKUNPIWAN TNG EPAPHOYIG.
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4.3.2 Zxediaon NpoocavartoAiopévn Tpog Tov XpRotng (User-Centered
Design - UCD)

H xpnotikdTnTa €vog user interface ptopei va PeATIwOei onuavtikd av
aKoAouBnoel Toug Kavoveg TTou uTTayopeuel n Zxediaon NpocavaToAiouévn TTPOG TOV
Xpnotng (User-Centered Design - UCD). Zupy@wva pe Tov Raossa, [Raossa Katz-
Haas 1998] n oxediaon TrpoTteivel pia diadikacia aAAd kal pia @IAoco@ia n oTroia
TOTTOBETEI OTO KEVTPO TNG oxediaong Tov Xpnotn. MNpodkeiTal yia oxediaon n oTroia
€0TIAlEl 0€ TTAPAYOVTEC OTTWG Eival N TTPOOTITIKN, N MVAMN, N duvatéTnTa EKPABNONG
Kal N eUKoAia etTiAuong TTPoRBANUATWY KATA TN XPron £vog TTpoypduuaTtog. MNpokerral
emiong yia pia yeBodoAoyia n otroia TTpoTEivEl évav TPOTTO KATOOKEUAG €vOG user
interface TTOU E€TMIKEVTPWVETAI OTn oxediaon atmd T oOkKomd Tou XPRoTn, NG
Aeiroupyiag kai Tou TrEPIBGAAovTOC Xpriong [Gullisken 1999]. H oyxediaon UCD
avadnTd aTTavTNOEIG O EPWTHOEIS OXETIKEG PE TOUG XPNOTEG TOU TTPOYPANUATOG, TIG
AeIToupyiec TTou auTtd Ba TTPETTEI va TTPOCQPEPEI KAl TOUG OTOXOUG TOUG Kal agou
ATTaVTNOOUV 01 EPWTHOEIG TOTE VA XPNOIUOTTOINBOUV Ta EUPHKATA YIa TN oXEdiaon Kal
avattuén Tou interface [Preece 1995]. TéEToleG €pwTNOEIC UTTOPEI va gival ol
aKOAOUBEG:

Moiol gival o1 xprioTeg Tou interface.

Moieg eival o1 BaoikES AeIToupyieg Kal TTOI0G 0 0TOXOC TOUG.

Moia gival n guTTEIpia TWV XPNOTWV OTO CUYKEKPIMEVO OUCTNPA ) OE
KATTOIO TTAPOOIO.

Moieg AsiToupyieg xpeidfovTtal 01 XPriOTEG ATTO TO TTPOYPAMMA.

Moieg TTANpo@opiec uTTOpPEl va  xpeialovtal Ol XPrROoTeG aATTO  TO
TTPOYPAUMA KAl OE TTOIA HOP®H TIG XPEIAlovTal.

Mwg TIOTEUOUV 01 XPAOTEG TTWGS Ba ETTPETTE VA AEITOUPYEI TO oCUCTNUA

Mwg Ba ptmopolce TO ouUOTNUO va OIEUKOAUVEI TIC EPYOOIEC TWV
XPNOTWV

H oxediaon UCD eptrepiéxel TIG €vvoleg Tng Xpnoipyotntag (Usefulness) kal Tng
XpnoTIKOTNTAG. H XpnoigoTnTa avag@épetal oTn AEITOUPYIKOTNTA TNG £QAPUOYAS KAl
OTO KOT& TG00 PTTOPEI TO TTPOYPAUMA VA EKTEAETEI TIG ATTAPAITNTEG AEITOUPYIEG TTOU
EMOUPEI O XPAOTNG EVW N XPNOTIKOTNTA, OTTWG EITTANE AVAQEPETAlI OTNV E€UKOAIQ

xpnong.

4.3.2.1 MegBodoAoyia oxediaong UCD

Mia peBodoloyia yia Tnv avamTuén evog interface Baciopévou OTIC ApXES TNG
oxediaong UCD éxel TrpotaBei atrd v IBM kai repihauavel Ta €€ng otddia:

1. TMpoodiopIouOg TNG ouAdag XPNOTWYV OTOUG OTToioug atreuBuvetal (Target
group). Apxikd Ba TpETTEl va TTPOCdIOPIOTOUV TA XAPOKTNPIOTIKA TwV
XPNOTWYV TTOU TTPOKEITAI VO XPNOIKJOTIOINCOUV TNV £QAPUOYA. TN CUVEXEIQ
Ba Tpétrel va TTPoadIopIoTOUV Ol avAyKEG TOUG TIG OTToieC Ba TTpETTEl va
eCuttnpetei 10 user interface. O TPoodIOPIOPOS aUTOG  OUVABWG
EMTUYXAVETAI PE TN XPNON E€PWTNUATOAOYIWV TIPOG OMNAGdEG TTBavov
XPNOTWV 000V a@opd TO AVTIKEIUEVO OTO OTTOI0 €VOIOPEPOVTAl Kal TNV
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TTPOTEPAIOTATA TWV AVAYKWY TTOU Ba TTPETTEI va IKAVOTTOIOUVTAl PHECA ATTO
TNV EQAPMOVI).

. AvdAuon Acitoupyiwyv. Kard mn diadikacia tng oxediaong Oa mpétrel va
TTPOCdIOPIOTOUV O OTOXOI KAl Ol EPYACiEC TWV XPNOTWV KABWCS €TTioNg Kal
va €EETOOTOUV TA €PYAALIQ TTOU XPNOIKOTTOIOUV dN yIa TNV EKTEAEON TWV
idlwv epyaoiwyv. Autd PTTOPEI va Yivel JE TN XpPrion epwTnpatoloyiwy €101
WOTE Ol XPNOTEG va TTapaBEoouv Kal va BAAouUV o€ oeIpd TTPOTEPAIOTNTAG TIG
gpyaacieg TTou BEAOUV va KAVOUV YECQ aTTO T EQAPUOYH.

. ExTiynon tou avraywviopou. Kartd tn oxediaon TnG eQapuoyng, Ba TTpETTel
Va EKTINNBOUV Ta TTAEOVEKTANOTA KAl TA PEIOVEKTAUATA TOU CUCTHUATOG O€
OX€ON ME QVTAYWVIOTIKA CUCTAMATA. AUTO WTTOPEI va YiveEl KOAWVTAG TOUG
XPAOTEG va eKTEAEOOUV TIG iDIEC EpyaCieg HEOA ATTO BIAPOPA AVTAYWVIOTIKA
METAEU TOUG OUCTHAMATA KAl VO €MONUAVOUV Ta TTAEOVEKTAMOTA O Kal TA
MEIOVEKTAMOTA KABWG €TTiONG KAl TNV IKAVOTTOINCTN A1t Tn XPron Tou KAbe
OUOCTAMNATOG.

. 2XE0IAONOG. XpnOoIPoTrolwvTag Ta  aTroTeAéopara amd T @daon g
avaAuong Twv AEITOUPYILWV KAl TOU avTaywviopou, onuioupyouvTal
TTPWTOTUTTA KAl TTPOTEIVOVTAI OIAQOPES EVOAANAKTIKEG AUCEIC TIC OTTOIEG
agloAoyouv ol XPrOTEG KAl EVNPEPWVOUV YIa TIG aAAayEG TTOU TTPETTEl va
yivouv Katd tnv avaoxediaon.

. Atrotiynon kai EmkUpwaon. O1 xpoTeg Ba TTPETTEI VO EPWTWVTAI CUVEXWG
yla Tuxév OlopBwoeEIg KAl ol ammaviioelig va  XPENOIKJOTToloUvTal OTOV
ETTavaoXedIAouO £TO1 WOTE va BEATIWVETAI TO apxIKO ouaTnua. H diadikaaoia
auTr ouvexietal PéEXPI O PABPOG IKavOTTOINONG TWV XPNOTWV va Egival
UPnAOG €101 WOTE va EMKUPWOEI n TeAIKA popery Tou cuoThuatog. H
dladikaoia auTr] yivetal ge agloAdynon ammo 1n PepId Tou XPrRoTn KATTolwvV
TTPWTOTUTTWY OO0V APOPA TN XPNOTIKOTNTA TOUG.

. Tehikn) AloAdynon. AQou oAokAnpwOei To ouoTnua oTnv TEAIKA TOU PHopen
TOTE KAAOUVTAl Ol XPNOTEG va TO afloAoyroouv o€ OxEOn ME TOV
AvVTaywVvIOUO eKTEAWVTAG KABE pia AsiToupyia atrd dIAQOPETIKA CUOTHNATA
Kal BaBuoAoywvTag TNV EUKoAia Xpriong Kabwg Kail TRV atrodoTIKOTNTA.
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4.4 User Interface kai ‘Eurmreipa Zuornjuara

O1 épeuveg otn Texvnth Nonuoouvn Kal 0TOo XWPo Twv Eptreipwy ZuoTnudaTtwy
yla Tnv katavonon ato tov H/Y TG Quoikng YAwooag Tou XprnoTn oTadiakd odnyouv
O€ UTTOAOYIOTEG TTOU Ba ETTIKOIVWVOUV HE TOV AvOpwTTo pe PACn Tn QUOIKK TOu
YAWoOoQ O€ ypaTiTl i TTPOQOPIKA MOPEPH €V N ETKOIVWVIA aQuTAH MTTOPEI va
EUTTAOUTICETAI UE TNV XPNON EIKOVWYV ATTO ToV UTTOAOYIOTH. ‘Eva T€To10 TTapdadeiyua 1ng
XPAONG YPOQYIKWY O€ OUuvOUAOPO ME €epyaAcia Kal TeEXVIKEG Twv Eptreipwyv
2uoTnudatwy civar 1o STE-AMER. T[lpékeirar yia €va EUTTEIpO oUOTAPO  TTOU
avaTrTuxonke yia tnv di1IdackaAia TNG AEIToupyiag evog aTHONAEKTPIKOU £PYOCTACIOU.
To ouUoTnua autd XpPNOolYoTTolei Toug Agyopevoug «daipoves» (demons). O
«OAiPJOVESG» TTAPAKOAOUBOUV CUVEXEID PEYEDN YIO va KATAYPAPOUV TIG OIAKUUAVOEIG
Toug oav evoeitelg. 'ETol, divetal n duvatdtnTa va UTTAPXEl KABE XPOVIKA OTIyunR Mia
CwvTavr] Kal QUVOUIKA JeTaBaAAOuEVN €IKOVA TNG AEITOUPYIOG TOU €pPyOOTACIOU. 2TO
OnuEio autd va ava@EPOUE TNV EVTovn EPEUVNTIKA OPACTNPIOTATA TTOU AVOTITUCOETAI
Ta TEAEUTAia Xpovia oTo TTedio oxedIaoPoU Kal avatTugng «IepiBaAlAéviwy EttiAuong
MpoBAnuaTwyv» (Problem Solving Environments), Ta oToia0 TTPOCPEPOUV  Eva
oAokANpwuévo TTEPIBAAAOV TTOU KaBodNYEi (UE TTAPACTATIKO TPOTTO) TOV XPAHOTN UEXPI
TNV TEAIKN €TTIAUCH TOU TTPORAANATOC TOU.

Mia Tétola Treploxr TTPoBANUATWY gival autr TG ApIBuNTIKAG AvaAuong, KaBwg Kal
TNG XPNONG TOU QVTIOTOIXOU TTEPITTAOKOU PaBnuaTiKoU AoyIoHIKOU TToU €ival dIaB€aiuo
o' autiv Tnv Tepiox. To 'Eumeipo ZUoTnua TTou ava@EépONKeE TTPONYOUMEVWG
uttayetal o€ autd 10 gpeuvnTIKO TTeEdio. O1 duvatotnteg Twv  «lepIBaAAOVTWV
EtiAuong TMpoBAnudtwy» TTPOKUTITOUV aTTd TO €CAIPETIKO «PIAIKO» TTEPIBAAAOV
ETTIKOIVWVIAG PE TOV XPAOTN TWV CUCTNUATWY QUTWY KAl atmoé Tnv dIa@Avela TOUG,
OedopEVOU OTI OUXVA EVOWHOTWYOUV éva E.Z. TTou KOAUTITEI TNV QVTIOTOIXN YVWOTIKI)

TTEPIOXN).
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5 MepiBaAAovta EtriAuong MNpoBAnpaTwy
5.1 Tiévaiéva lEnN

O 6pog lMepiBaArovTta EmiAuong MpoBAnudTtwy (MEM) eivar ouykexupévog. OTTwg
Kal  TToANoi  Opor  otnv  [Anpogopiky ETOTAUN, XPNOIYOTIOIEITAl OUXVa JE
O10QOPETIKOUG TPpOTTOUG. ETTiTTAéov, Ta MEI cival yia oxeTiIk@ véa kal dipopoupevn
TTepIoxn épeuvag. Ouwg uTTopouue va TTpoodlopicoupe o€ éva Babuo 11 gival ) 11 Ba
Empetre va gival éva MEN kal va atraviooupe o€ KATTOIO PACIKA EPWTAMATA OTTWG
TT0IEG Ba ETTPETTE va €ival o1 SUVATOTNTEG TOUG, TTOIEG €ival Ol AVAYKESG TWV XPNOTWV,
TTOI0I €ival o1 XPAOTEG, TTola eival KATTOIEG BACIKEG UAOTTOINOEIS KATT. ‘Exovrag oTo
MUOAG pag o1l o opiopdg TMENM eivar SUOKOAO va cuykekpiyevoTToinBei, €dw eival
MEPIKES ATTOTTEIPEG VOGS OpIouoU [FaAAdTTOUAOG, XouoTng Kal Rice, 1994].

1. 'Eva TIEM eivar éva UTTOAOYIOTIKO OUCTNPO TTOU TTOPEXEI OAEG TIG
UTTOAOYIOTIKEG TTAPOXEG TTOU €ival ATTAPAITATEG yIa TNV €TAUCon €VOg
opiopévou TTPORAARUATOGC. AUTEG O HOPPEC TTEPIAAPBAVOUV TTPONYUEVES
MEBOBOUG eTTiAuong, autoupatn R nUIOUTOMOTN €TAoy Tng MEBOGdOU
€TTIAUONG, Kal TPOTTOUG VA EVOWMPATWYOUV EUKOAQ VEEG EBOBDOUG eTTIAUCNG.
EmmAéov, T1a TIEM xpnoigotrololv  Tnv  avTioToixn YAwood Twv
OTOXOTTOINUEVWY TTPORANUATWY, £TC1 WOTE Ol XPNOTEG va PTTopoUlv va Ta
TPECOUV XWPIC va atrauTeite €EEIBIKEUPEVN YVWON Tou UTTORaBpou Tou
NAEKTPOVIKOU  UTTOAOYIOTH €iTe O€  €TTiTTEDO UAIKOU 1 AoyIoMIKoU.
EKMETOANEUOUEVOI TIG POVTEPVEG TEXVOAOYIEG OTTWG BIAdPACTIKA £yXpwua
YPOQPIKA, BUVANIKOUG €TTEEEPYAOTEG, Kal OiKTUO €CEIBIKEUPEVWV UTTNPETIWY,
Ta [ElM pmopoUv va evIOTTiOOUV €KTETAUEVEG OIAdIKAOIEG €ETTIAUONG
TTPOBANUATWY Kal va ETTITPEWEI OTOUG XPAOTEC va TA QAVAOKOTTAOOUV
€UKOAQ. evikd, dnuioupyoUlv pia dour TTou €ival KkatavonTh yia 6Aoug Toug
avlpwTToug £TOI WOTE va PTTOPOUV va €TTIAUOUV aTTAd 1] Kal TTOAUTTAOKO
TTPOBANPATA, VO AVOTITUOCOUV AETITOUEPEIG avaAUCEIG, Kal va  UTTOpouV va
TA XPNOIMOTTOINOOUV OTNV EI0AYWYIKI EKTTAIOEUON ] OTA APXIKA OTAdIA TNG
EMOTAPNG'.' 'Evag TTapouoIog opIouog gival 0 €ENG:

2. «Eva mepiBdAAov ettiAuong TpoPARuaTog gival €va UTTOAOYIOTIKO oUoThua
TTOU TTAPEXEl €Va OAOKANPWHEVO Kal €UXPNOTO OUVOAO gpyaAeiwv uwnAou
emTEdOU yia Tnv €TTiAucon TTPORANUATWY O €va OUYKEKPIPEVO TTEdi0. To
MEM emTpémel oTOUG XPNOTEG va KaBopifouv Kal va dlauopPuVOUV
TTPoBANPaATa, va €MAEYOUV OTPATNYIKES ETTIAUCNG, va aAANAeTIOpOUV Kal va
dlaxelpiCovTtal TOUG QATTAPAITNTOUG TTOPOUG UAIKOU Kal  AOYyIOMIKOU, va
OTITIKOTTOIOUV KOl VO avaAUOuV QTTOTEAEOPATA, KAl va KATAYPAQOUV Kal va
OUVTOVICOUV EKTETAMEVEG epyaoieg etmiAuong tmpoPAnudaTtwy. O xprRoTng
emkoivwvei pe 1o TEM otnv yAwooa tou TTPoBARPATOoS Kal Ol OTnv
yAwooa EVOG OUYKEKPINEVOU A€IToupyIKoU OUCTHMATOG, (o}
TTPOYPANUATIOTIKI) YAWOOA, | TIPWTOKOAAO DIKTUOU.

EdWw eival pePIKES €TITTAEOV ONUEILOEIC TTOU BonBouv va TTEPIYPAYOUNE TO TTWG
BAEtToupe Ta MEM kal TTwg avaTTucoovTal:

1. 'Eva MNEM epapudlel Tic TeAeuTaieg eEeNiCeIC TNG TEXVOAOYiag TTou BpiokeTal

aKOUA Kal O€ €TTTTEDO €peuvag €UTTAEKOVTOG TTOAAOUG ETTINEPOUG KAGDOUG

TNG EMOTAPNG TWV YTTOAOYIOTWY £TO1I WOTE VA UTTOPECElI DNUIOUPYACE! Eva
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OuvauIKO Kal eUXPNOTO UTTOAOYIOTIKO TTEPIBAAAOV  yIQ OUYKEKPIUEVES
TTEPIOXEG  €TTIAUONG TTPOPANUATWY KUpiwg oTa Tredia TNG  ETTIOTAMNG,
MnxavoAoyiag Kal KaTaokKeuaoTIKAG. O1 TexvoAoyieg autég PTTOpOUV Vva
oupTrepINOUBAVOUV  TEXVIKEG  TEXVNTAG  vonuoouvng,  KATAVEUNPEVA
UTTOAOYIOTIKA OUCTAMOTA, YPOQPIKA Kal OTITIKOTToiNoN, OAANAETTIOpaOon
avBpwTtrou — uTtroAoyloTr}, OikTua Kal AladikTuo, aplBunTikp avaAuon,
avTIKEIHEVOOTPAYPN dikTud, TTAPAAANAQ Kal KaTtavepnuéva dikTua.

2. EvaA\akTIKG Ba ptropoucaue va trouue om €va MEM eivar pia utrodoun
AoyiopikoU n oTtroia Ba uytropouce va PonBAcel pia oudda ekaTovTadwv
MNXAVIKWY EYKATECTNUEVWY O€ OIAQopa PEPN Ol OTToiol cuvepyalovTal OTO
oXeOIOOUO €vOG VEOU AgPOTTAAVOU KOl XPNOIMOTTIOIWVTAG MIA ETEPOYEVH
OUAAOY TTPOTUTTWY, KWOIKWY Kal Pgnxavwy. Mo cuykekpipyéva n uEBodog
oxediaong Tou eival yvwoTi Kal wg BeAtiototroinon Zxediaong e
MoAAatTAEG Mpodiaypageg (multidisciplinary design optimization- MDO) TTou
XPNOIMOTIOIEITAI OTNV QEPOVAUTTNYIKN €ival €va KaAd trapddelypa Trediou
etmiAuong tpofAnudtwy otrou éva lMENM 6a ytmmopouce va gavei Xprioiuo.
2tnv MDO, T1n oxediaon €evog aepooKA@oug OIETTOUV OAEG O apxES
oxediaong OXETIKA PE OUVAMIKA UYpwy, OUCTAMATA €AEyXOU, Kal OOMEG.
2X€0IA0TIKA TTPOBAAPATA PNXAVIKAG MEYAANG KAIMOKAG €ival €TEPOYEVH O€
TTOAU peyadAo BaBuod eutTrAékovtag TTOAAG povTéAd, KwdIKOUG, PNXavikKa
OUCTAMATO KAl avBpwTToug o€ OIAPOPETIKEG TOTTOBeCieg.  Xwpig €va
e€eNlyuévo kai euxpnoto METM, n ouykekpiyévn oxediaon eival TTPAKTIKA
aduvarn.

H avaykn yia MNEM augdvetal diapkwg KABwG n TTOAUTTAOKOTNTA KOl ETEPOYEVEIQ
NG dladikaoiag eTmiAuong evog TTpoPAAuaToC augdvel. MalaidTepa évag epeuvnTig
TTOU QOXOAIOTAV HE UTTOAOYIOTIKG TTPOPRAAMATA XPNOIMOTToIoUoE éva OUVOAO aTro
OXETIKA atTrAouoTepa epyalcia OTTWG TN YAwooa Trpoypapuartiopol FORTRAN, €va
uTTOAOYIOTH mainframe Kal KATTOI0 ATTOTEAECUATA O HOPPI] TTIVAKWY PE apIiBuoug Kal
ammAwV oxediwv. ZRUEPA £VOG EPEUVNTNG OTO OUYKEKPIYEVO TTEdiO €xel OTn dIdBeon
TOU pIa o€Ipd atrd TTOANEG YAWOOEG TTpoypauuaTIohou, atrd Tn Fortran90 kai 1 HPF
MEXp!I TN C++ kal Tn Java kal TTOAAG TTepIBAAAOVTA OTITIKOU TTPOYPOUMOTIONOU Kal
avTINETWTTIONG  TTPOPRANUATWY. O1 uTtoAoyioTéEG Tou  gival ot dIGBeoT) Toug
XPNOIYOTTOIOUV  TIG  TaXUTATA  AVATITUOOOPEVEG  APXITEKTOVIKEG  TTapAAAnAou
TTPOYPAUMATIONOU  EVW TA QATTOTEAECPATA  PTTOPOUV  va  OTITIKOTToINBouv o€
TpIodIGoTATN JOoP®PA, JE animation. ETTiong To TTepIBAAAOV OTO OTTOI0 SOUAEUOUV Eival
ouvepYaTIKO PE TTOANOUG peuvnTEG ATTO dIAPopa PEPN Tou KOouou. Eival Trpo@avig
n avaykn xpnong evog euxpnoTou TTepIBAANOVTOG TTou Ba BonBdcl Toug epeuvnTEG va
OuUVEPYQOTOUV Kal va dlaxeIpioTouv OAa Ta diaBéaiya péoa eTTiAuong.
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5.2 Xapakrnpiorika MNEM

O1 akdAouBol opIopoi avaTTapIoTouV HIa AioTa XAPOKTNPICTIKWY T OTToia €ival
EMOUPNTA, GAAa TTEPICTOTEPO Kal GAAa AiyoTepo, o€ éva TMETT:

5.2.1 NMpooavaroAiocuévo oto TTpoBAnua (Problem oriented).

To TEIN Ba mpétrel va agrjvel Tov €MICTANOVA VO CUYKEVTPWOEI OTIC YVWOEIG TOU,
XWPIG va aTTaITATE Va Yivel Eévag auTodidaKTOg yVwWoTNG HECW BIadIKTUOU.

5.2.2 EvoTtroinon (Integrated).

MoAA& TTpoBAAUOTA KOl OTPATNYIKEG ETTIAUONG €ival ETEPOYEVEIC: O€ MOVTEAQ,
KWOIKOUG, €QAPHUOYEG, MNXAVIOUOUG akOun Kal opoAoyia. Mia amdé TI¢ TTIO
TIPOKANTIKEG aATTAITAOEIC evOG KaAwg oxedlaouévou TENM €ival 1o va ptropéoel va
evoTroifoel OAOUG AUTOUG TOUG ETEPOYEVEIC TTAPAYOVTEG £TCI WOTE VA WPTTOPEI O
XPAOoTNG va €xel €0Tw TNV YeudaioBbnon oOm epydletal O €va QVAPEVOUEVO Kal
€TTiJOVO TTEPIBAAAOV.

5.2.3 Alavepnpévo (Distributed).

‘Eva TEMN pmopei va xpelaotei va diaveundei €101 WOTE va OIEUKOAUVEL TNV
QTTOMAKPUOUEVN Ouvepyacoia, 1 ommAd va  €EUTTNPETAOEl KATTOIOV  XPNOTn O¢€
QATTOUAKPUOUEVO PEPOG.

5.2.4 Xuveyi{opevo (Persistent).

O1 diadikacieg etmiAuong TTPoBANUaTwy dO¢v gival pepovopéva yeyovota. H diadikaoia
dlavéueTal TOO00 0€ XpOVo 000 Kal o€ dlaaTtriuara Xpovou. ‘Eva MNMENM Ba mpétmel va 10
EXEl TTPOPRAEWEI AUTO IOWG PE KATTIO €vvold OUVEXICOPEVWY EPYACIWV I HE MIO
atmoBnkn TTPoBAnudTwy Kal emAUCEwv KTA. KaB¢ diadikaoia €tmiAuong TTpoARuaTog
€XEl KATTOIO OTOIXEIO aTTO TTPONYOUNEVOUG UTTOAOYICHOUG TTOU UTTOPEI VO XPEIAOTEN Va
avaxaitiioel  €ivar  mOavov av  €gdyel cuptepdopaTa  Kal  Auceig TTou  Ba
XPNOIMOTTOINBOoUV 0€ TTOPEVES DIODIKATIEG.

5.2.5 Auvauika (Powerful).

Aev éxel onpacia 1600 KaAO @aivetal éva MNENM av dev €xel S1aB€01U0 dUVAUIKO UANIKO
Kal AOYIOMIKOUG TTOPOUG WOTE va MTTopEl va  eTmAUCEl TTPORBAAUATA  UEYIOTOU
EVOIOQEPOVTOG. ZNUEIWOTE OTI TTAPOAA QUTA, O€ EKTTAIBEUTIKA CUCTAUATA WTTOPEI N
KaAr xprion va trpayuartoTroinBei kal atrd Aiyotepo duvauikd MEr.

5.2.6 Avoixrtd, eAaoTIKd, Trpoocapuoonua (Open, flexible, adaptive).

>¢€ TTOAAG TrepIBAAAOVTA €iavi onuavTikG ol oxedlaoTES Twv MNEN Kal EUTTEIPOI XPrOTES
va UTTOpoUV va evioxXUouv Tnv AsitoupyikdtnTa evog METT.
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5.2.7 F'pagioTika (Graphical, visual).

Ol EQAPPOYEG UEYOAUTEPOU OKEAOUG ATTAITOUV OTITIKOTIOINCN TWV QATTOTEAECHATWY,
TTOAAG Ta oTT0ia BacifovTal og ypa@Ika dedouEvVa.

5.2.8 'E§umrva (Intelligent).
2€ OUYKEKPIPEVEG puBpioelg ival TBavo va ptropei éva MEM va mapéxel PEPIKES
EUTTEIPEG «OUMPBOUAEG», va €TTIAEEEIC avAueoa o€ TTOAATTAEG JABNUATIKEG HEBODOUG

N akoun Kal va oUPPBOUAEWel €vav epyodnyd Ot €va €PYOOTACIO OXETIKA ME TIG
O1001KaTieg EAEyXOU.
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5.3 Zradia EmiAuoncg lMpoBAnuarwv

‘Evag onuavtikdg Tapdyovtag yia va katavorjooupe ta MepiBdAAovra ETtriAuong
MpoBANuaTWY €ival va KoBOPICOUPE TTOIEC ETTINEPOUC QACEIS TTEPIAAPBAvVEl dIa
dladikaoia etmiAuong TTpoBARuaTog. Ta empépoug autd oTadia gival autd Ta OTToid
évag avaAuThg Ba emBuuouoe va trepiExovral o€ €va MEM. ‘ETol kdmola atrd Ta 1o
onuavTika otddia otn diadikacia emiAuong TTPORANUATWY gival Ta £ENAG:

5.3.1 'Epeuva.

O emoTApovag TTou KaAEiTal va emIAUoEl Eva TTPOBANPa eTOUpED va €xel oTn d1a0gon
TOU KATTOIO POVTEAQ 1] GAyopiBUOUG TOUC OTTOIOUG UTTOPEI KAl va OUYKpPIVEl Jéoa aTTd
oevapia. ‘ETol XpnOIMOTTOIWVTAG TTEIPAMATIKA KATTOIO OEQOUEVA PTTOPEI VO OUYKPIVEI
O1a@opouc aAyopiBuoucg €101 waTe va eTTIAECEI TOV TTI0 KATAAANAO 1} va axediaoel éva
KAAUTEPO POVTEAO TO OTTOI0 Ba XpnolyoTroinBei atn dladikaoia eTTiAuoNG.

5.3.2 ZXeSI00MOG KAl AVATITUEN.

‘Evag punxavikog mpooTtradei diapkwe va oxedidoel €va KaAuTepo ouoTnua. ‘ETol otn
dladikaoia eTTAUONG €ival onUAVTIKO va UTTAPXOUV €KEIiva Ta epyaAgia TTou Ba Tou
dwaouv Tn duvartoTnTa va oxXedidoel éva KAAUTEPO POVTEAO. ZuvhBwS Ta JaBnuaTIKA
MovTéAa €ival oTOBePd KAl OUYKEKPIYEVA TTAPOAQ auTd €MITPETTOUV KATTOIO €id00G
TTapaueTpoTroinong. H diadikacia oxedIaopoU VOGS KAOAUTEPOU POVTEAOU WTTOPEI VO
gival autopartotroinuévn o€ €va BaBuo aAAd ocuvnBwg Xpeldletal o KABe Bripa T
TTapEUBaCn TOU uNXavikou..

5.3.3 Aladikaoia Mapaywyng.

‘Evag 81euBuvTiAG €pyoaTaadiou 1 €vag UTTEUBUVOG TEXVIKOU Topéa Ba TTpETTel va
TTapakoAouBei diapkwg Tn dladIKaoia TTAPAYWYAG KAl KAl va TTPOCAPPOLEl Tn
Oladikaoia avadAoya HE TIG EKAOTOTE CUVONKES TT.X. 1810TNTEG TWV TTPWTWYV UAWV. Oa
TTPETTEl VA UTTAPXEI N duvVaTATNTA TTPOCAPHOYAG TOU PJOVTEAOU OTIG OUVOAKES TToU Ba
TTPOKUWOoUV KATA Tn OIAPKEID TNG TTOPAYWYNG. Tnv ETITITWON TOU HOVTEAOU OTN
dladIkaoia TTapaywyng 6oov agopd Tnv TToidTNTA Kal To XpOvo Trapadoong éva
TePIBAAAOV eTTIAUONG TTPORANUATWY Ba TTPETTEI va PUTTOPEI va TIC TIPOPAETTEL.

5.3.4 Ekmraideuon.
2TNV TIPOCTIGBEId VA KATOAVONOOUME MIO TTEPIOXN TOu TTPORAAMATOG €ival TTOAU
OnNUAvTIKO 0 avaAuTAG va £xel 0Tn d1IABe0T Tou pIa osIpd attd HOVTEAQ, TTapadeiyuaTa

TTAPOMOIWY TTEPITITWOEWYV Kal HEBOdWY £TCI WWOTE VA PTTOPEN va TIC JEAETATEI, va TIG
KATavonoel Kal va gival o€ B€on va avTINETWTTIOE! TA VEQ TTPOBAAMATA.
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5.4 TexvoAoyisg MNEI

OTrwg TpokUTITEl OaTTd Ta TTapaTravw, €va MepiBdAlov EtriAuong MpoBAnudatwyv
Oev €ival aTTAWG MIa APXITEKTOVIKA 1) HIA CUYKEKPIPEVN €QApPPOYh AOYIOHIKOU OAAG
gival éva ouvoAo TeXvoAoyIwv aTrd To cuoTnua JIETTAPNG JE TO XpHoTn (user Inteface)
MEXPI TO pnxaviopd emegepyaciog Twv  dedopévwy, Tnv TTapoucdiacn  Twv
ATTOTEAEOPATWY KAl TO PNXAVIOMO avAdpaong Kal  €Tavarpo@odoTtnong Twv
ATTOTEAEOUATWYV YIa TNV avatrpocapuoyn mg diadikaoiag emiAuong [J.R. Rice & R.F.
Boisvert 1996]. Zuvemtwg Trepiypagovtag va MEM, mpootraBouue va meplypdyoupe
TNV UTTOOOUA Kal TIG TEXVOAOYIEG TTOU aTTaITOUVTAI Yia €va TTAApEG ouoTnua. BERaia
MEYAAUTEPN onuacia atrd OAa Ta ETTINEPOUG THNHUATA £XEI O PNXAVIONOG £TTEEEPYATiag
Twv OedoPEVWV yIa TNV TTOPAYWYI OTTOTEAECPATWY KAl O€ QUTOV TOV TOMEQ
XPNOIUOTTOIEITAI N AIXMA TG TEXVOAOYIAG OTTWG €ival TA KATAVEUNUEVA CUCTAPATA KAl
Ta EUTTEIPA CUCTAMATA KOBWG Kal Ta TTEPIBAAAOVTA TTPOCOUOIWONG.

Mo ouykekpipgéva AoImtév ol BACIKEG TEXVOAOYIEC TTOU XpPNOIPOTTolouvVTal atmd Ta
MEM eivai o1 €¢AG:

5.4.1 AAAnAetTidpaon avlpwirou punxaving (Human-computer
interaction — HCI).

Eival onuavTtiké va uttdpxel €éva trepIBaAAov diaxeipiong Tou CUOTHPATOS TTou Ba
TTPOCPEPEI OTOV AVAAUTH Kal EPEUVNTH TOU TTPORAAUATOG OAA T ATTAPAITNTA EPYAAEia
aAAG péoa atrd éva @IAIKO Kal euxpnoTo user interface. To ocuotnua dieTagng Ba
TTPETTEl VA Eival KAAG dOUNUEVO Kal va €EUTTNPETEI TIG AVAYKEG TOOO TWV EPEUVNTWV
KABwWG Kal TwV aTTAWV XPNoTwV.

5.4.2 Texvnth vonuoouvn.

2€ TTPOBAAMUATA CUYKEKPIMEVOU YVWOTIKOU QVTIKEIMEVOU XPNOIKMOTIOIOUVTAl GUCTHHATA
Ta oTroia A&ITOUpyoUvV HE TN XPAON KATTOIwWV Kavovwyv AQWng atmmo@dcewv o€
OUVOUOO MO JE TTPONYOUNEVN YVWON TTOU €ival KAl AUTH) EVOWMUATWHEVN OTO CUCTNUA.

5.4.3 MapdaAAnAog TTPpOYPAMMATIONOG.

MoAUTTAOKa TTPoBAAPaATa ATTAITOUV PEYAAOUG UTTOAOYIOTIKOUG TTOPOUG OC0V apopd
TNV ETTECEPYQOTIKN 10XU. 'ETOI pia ammd TIG TEXVOAOYIEG TTOU XPNOIUOTIOIEITAI O€
TTEPITITWON €TTIAUONG TTPORANUATWY TTOAU PEYAANG KAIJOKAG €ival n TTOAUETTECEpYaTia
N emeCepyaoia dNAad Twv dedoOUEVWY aATTO TTOAAOUG €TTECEPYOOTEG TaUTOXpOova. O
TTPOYPOUMATIONOG Twv ETTEEEPYACTWY £TO1I WOTE va  OouAeuouv  TTapdAAnAa
ovopalZetal  TTapAAANAOG  Kal  PTTOPEl  va  TTPOCQEPEl  TEPAOTIEG  OUVATOTNTEG
ETTECEPYAOTIKNG 10XUOG.

5.4.4 MaBnpaTtikd povTtéAa.
Oa TpETTEl va  UTTAPXEI MIa uTTodour atmd uadnuatikd POVTEAQ Kal TEXVIKEG

MaBnuaTikig avaluong. Ta povréha autd Ba Trpémel va eival otn d1d0son Twv
avoAuTwy péoa atro eIdIKES PIBAIOOAKES TTou Ba TrepiAapBdavovTal aTto MET.



5.4.5 OTTIKOTTOIiNON ATTOTEAECUATWV.

Ta ammoteAéopata Twv €peuvwv Ba TTPETTEI va TTapouaialovtal amd €vav eUKOAa
Karavonto TPOTTO avatrapdoTaong TTOU UTTOPEI va 0dnyNoEl TOU EPEUVNTEG OTNV TTIO
€UKOAN €Caywyr CUMPTTEQPAOMATWY. ZUVETTWG N OTITIKOTTOINON TWV OTTOTEAEOUATWV
gival kal auth éva onuavTiké TUAPa Kal atraitnon Tou user interface tou MNMETM.
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6 ZuoTthuara Mpooopoiwong

Mpooopoiwon (simulation) €ival n avarmrapdoTtacn piag digpyaciog e Tn Bordeia
€VOG UOVTEAOU. ZKOTTOG TNG TTPOCOMOIWONG €ival N MEAETN TNG CUMPTTEPIPOPAS VOGS
OUOTAMATOG (ME «OEIYUATOANTITIKA» TEXVIKR), OTAV N €QAPUOY AVOAUTIKWY 1 GAAWV
apIBuNTIKWYV PEBBBWV gival aveéPIKTN 1) 181aiTEpa duaxePNG. MOAANEC PopES yia TN ARwn
KATTOIWV aTToQAcewyv Ba ATtav TTPOoTINOTEPO Vva yivovTav OOKIYEG ME UTTOBETIKA
oevapla TTAvwW OTO POVTEAO €vOG OUCTHAPATOG KAl OXI OTO TTPWTOTUTTO CUCTNUA £TOI
WOTE va yivovtav avTIANTITEG Ol ETITITWOEIG TWV EVEPYEIWV QUTWV OTNV KATACTOOT
Tou cuoTiuatog. H avarrapdotaon auti Aoimrov divel T duvatoTnTa va OOKIPAOTEN
éva UTTOBETIKO OevAplo O€ €va €IKOVIKO cUOTNPO KAVOVTAG £T01 TV TTApEPPAcn OTO
oUoTNHA OIKOVOMIKOTEPN, TaXUTEPN Kal AlyOTEPO ETTIKIVOUVN.

6.1.1 Eidn mrpooopciwong

H 1Tpooouoiwon diakpiveTal O€:
1. [Mpooopoiwon ouvexwyv Olepyaciwyv (continuous process simulation)
(S10¢pOopIKES ECICWOEIQ)
2. Mpooopoiwon diakpiTwy yeyovoTwy (discrete event simulation)

6.2 E@apuoyég mpooousiwong
MepIkEG aTTO TIG EQAPUOYEG TNG TTPOCONOIWONG Eival:
O TmeipapaTioyog mavw o€ éva ocuoTnua (TT.X. MEAETN EVAAAOKTIKWVY
oevapiwy)
H otamoTik emaywyr] OTTwg TTPoadlopioudsg OAvoTATWY Kal Ol
oTaTioTiKoi éAeyxol Monte Carlo)
2TOXQOTIKI BEATIOTOTIOINCN YIO QVTIKEIMEVIKEG OUVOPTAOEIG WE TTOAAG
aKPOTATA A TTOU eV TTPOCdIOPICoVTal AVAAUTIKA.

H Baoikh Oladikacia yia va JTTopei va emTeuxBei n TTpooouoiwon €ival n
povtehoTroinon. MovtéAo (model, ammd 1o AaTtivikd modus = TpOTTog, METPO) eival KATI
TTOU QVTITTPOCWTTEUEI KATI AAAO (TO TTPWTOTUTTO), divovTag €u@acn OTa TTIO CNUAVTIKA
XAPOKTNPIOTIKA TOU XAPIV €UKOAIAG OTNV aVAAUCONG KOl  ATTOTEAEOUATIKOTNTOG
[Chartrand, 1985]. Mapadciyuata PovTEAwV gival €vag XApTNG PE MIA TTEPIOXN UTTO
KAIMOKQ, Ta QPXITEKTOVIKA OXEDIA 1] N MAKETA KTNpPiou, €va TTPOTUTTIO R TTIAOTIKO
ouoTnua, hia opikpuvorn evog JovtéAou agpoTTAGvVoU K.A.TT.

Me 1oV 6po MabnuaTtiké povréAo (4 aTTAWG PHOVTEAO OTNV ETTIOTNUOVIKH YAWGCOQ)
aAva@EPOUOOTE O €va MOBNUATIKO CUCTNUA TTOU AVTITTPOCOWTTEUEl PIO TTPAYMATIKI)
ovToOTNTA | KATAOTACON OTTWG YIa TTapadelyua o EukAeidelog xwpog, 1 Eva pabnuatikéd
OoUVOAO, 1} éva OUVOAO EEI0WOEWV.

H Tllpocopoiwon (simulation) e€ival pia TEXVIKA MiPNONG €vOg  TTPAYUATIKOU
OuUCTAMATOG, OTTWG autd efeliooeTal oTto  Xpovo [Winston, 1994]. MovtéAo
TTpooopoiwong (simulation model) gival éva ocUvoAo uTTOBECEWY yia Tn AsIToupyia Tou
OUCTHMATOG, EKPPATUEVWY UTTO HOPPI MABNUATIKWY 1 AOYIKWY OXECEWV PETAEU TWV
QVTIKEIMEVWY TOU OUOTAMATOG (KOl ouvABWS KwOIKOTTOINKEVWY O€  TTPOYPANUa
uTToAOYIOTH).
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Ytmdpyxouv d1d@opa POVTEAQ TTPOCOHOIWONG. YTTAPXOUV T OTOXAOTIKA 1 AANIWG:
Monte Carlo-TTou TepIAQUPBAVOUV  Tuxaioug apIiBUOUG 1 TA VTETEPMIVIOTIKA ME
OUYKEKPIMEVEG TIMEC. YTTAPXOUV €TTiONG Ta OIOKPITA OTTOU oI PMETARANTEC KATAOTAONG
aAAGCouv TIPR o€ BIAKPITEG XPOVIKEG OTIYMEG KAl atrd TNV GAAN Ta ouvexh O1Tou n
KATAOTOON TOU CUCTANATOG AAAGCEl DIapKWG.

6.3 Zuvdeon evo¢ Eurmrsipou ZuoTnuarog UE Eva ouornua
lpooouoiwong

H ouvdeon evog Eptreipou ZuoTthuatog pe éva ouoTtnua MNpooopoiwong apKETES
TEXVIKEG OUOKOAiEG o¢ Babud Tou kKaBioToUuoe TNV TTAPEPPACN TOUu aAvBpPwWITTOU
ATTOPAITATN YIa TNV ETTIKOIVWVIa Twv dUo cuoTnuaTtwy. [Nissen, 1998]. O xeIpIOTAG o€
auTh TNV TTEPITTTWON avaAauBAvel va XeNOIUOTTOINCEl éva EUTTEIPO oUCTNUA YIa ThV
Ayn diIag ammdéeaong Kal Ta ATmTOTEAECPOTA va Ta €l0Ayel o€ €va oUOTNUO
TTPOCOPOIWONG YIa va e€AEyEel Ta atToTeAéopaTa piag TéTolag ammdé@aong o€ éva
EIKOVIKO TTEPIBAAAOV. Z€ TTEPITITWON TTOU BEAEI va UTTAPXEI ETTAVATPOPODOTNON TWV
OedOUEVWV OTO EUTTEIPO CUCTAPA PETA TNV DOKIUA Ba TTPETTEI KAl AUTH VA YiVEl OUOIWG
Méow Tou XelpioTh. O1 Flitman and Hurrion 1o 1987 [Flitman & Hurrion,1987]\Tav atrd
TOUG TIPWTOUG TIOU ETTIXEipnoav — va ouvdéoouv €va oUCTNPO TTPOCOMOIWON
ulotroinuévo o€ yAwooa [poypapuatiogou Fortran pe éva ‘Eutreipo ZuoTtnua
ulotroinuévo o€ Prolog yia va Ttrapdyouv €va evoTroinuévo ouoTnua  ARwng
amo@doewyv Kal TTpooouoiwong. Ouoiwg o O’'Keefe 10 1989 [O’Keefe , 1989]
uAoTroinoe €va epyaAeio TTou evotrolouce éva ouoTnua GPSS pe éva EUTTEIPO
ouoTnua o€ Prolog.

Mia A&AAn TTpooTrdBcia TTOU  €xEl yivel OTO TTApPeABOV eival n  avaTmTuén
QPXITEKTOVIKWYV TTOU Ba €TITPETTOUV T OUVOECT OTTOIOUBATTOTE ‘EUTTEIpOU ZUCTARNATOG
ME KATTOI0 oUOTNUA TTPOCOMPOIWONG Kal OxI ouykekpiyévou software. O1 Artiba kai
Aghezzaf 1o 1997 [Artiba & Aghezzaf ,1997]avémTuéav pia TTAOPOUOIA OPXITEKTOVIKN
yla Tn ouvdeon ‘Eptreipwv ouoTnudTwy PeE aAyopiBuoug PeATIOTOTTOINONG KOl
EUPIOTIKOUG aAyopiBuoug yia Tnv TTapakoAoudnon TTOAUTTAOKWY  TTPORANUATWY
oxedlaouou Tn¢G lMapaywyng Kai xpovotrpoypapuatiopou tng. O Zeigler 10 1996
[Zeigler , 1996] evowudTtwoe éva ‘Eutreipo ZuoTnua o€ TepIBaAAov DEVS.

ATTO TNV AAAn TTAeupd TTOAAOI €XOUV KATOQEPEI VA OUVOEOOUV OUYKEKPIUEVEG
uAotroinoeig ‘EPtTelpwy ZuoTnUATWY Kal ZuoTnuaTtwy pocopoiwong oTTwg ol Lyu
Kai Gunasekaran 1o 1997 [Lyu & Gunasekaran , 1997], tTou avémTuéav €va
OUYKEKPIPMEVO POVTEANO TTPOCOPOIWONG padi JE Eva EUTTEIPO CUCTNHUA OTO TTEPIBAAAOV
SIMSCRIPTILS yia va povrehotroijoouv TRV @opTtwon XAaAuBa oe éva Aipgavi. H
emMoAPavon Toug BERaia ATav OTI auTd ATAV EQIKTO JOVO av 01 Kavoveg Tou ‘Eutreipou
2UCTAMOTOG ATAV OPKETA OTTAOI yIO va PTTOPECOUV va TTEPIYPA@oUV O0To oUoTnua
TTpooopoiwong. Emiong o1 Standridge kai Steward 1o 2000 [Standridge & Steward
,2000] ouvédeoav 1O ouUoTnUa TTpooopoiwong SLAMSYSTEM pe €va €UTTEIPO
ovuoTnua avarrtuypévo o€ C. To 2003 o1 Robinson, Edwards kai Wu Yongfa
[Robinson, Edwards , Wu Yongfa,2003] tepiéypayav TTwe éva €UTTOPIKO TTOKETO
MTTOPEl va avatrtuxBei kal va xpnoiyotroindei yia va ouvdéoel OUO OUYKEKPIYEVA
ouoTuara MNMpooopoiwong kar Aqyng Atropdocwy, Tou Witness tng Lanner Group
Kal Tou TTakéTou XpertRule Tng Attar Software,avTioTolxa.
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6.4 Ta lMAsovektiuara kar MeiovekTiuara tng mPooouoiwong

Eival rpog@avrc n eukoAia epapuoyng alAaywv o€ éva €IKoVIKO oUoThPa JE TNV
XPrRon €vog PovTEAOU TTpooopoiwong. Ta atroTeAéouaTa gival Aueca Xwpig va gival
avaykn va epapuocTouV ol AAAQYEG OTO TTPAYHATIKO CUCTNPA KAl XWPIG va UTTAPXEI O
Kivduvog atroTuxiag. ‘ETol oI avaAuTEG PTTOPOUV €K TOU aOQAAOUG va £QAPPOCOUV
UTTOBETIKG OevapIa EAAXIOTOTTOIVTAG TO KOOTOG Kal TNV ETTIKIVOUVOTNTA  TWV
evepyelwyv. ATO TNV AAAN TTOAEG @opég Otav To POVTEAO €ival  TTOAUTTAOKO
ATTaITOUVTAI TEPACTION UTTOAOYIOTIKOI TTOPOI YIa va unv KAtaAngel n TTpocopoiwan va
gival yia apy kar xpovoRopa utroAoyioTikr Oladikacia. Etriong n akpifeia Twv
atmmoTeAeoUATWY e€apTaTal atrd 10 PEyeBOG TNG delypaTtoAnwiag Twv dEBOUEVWY TTOU
éxouv gloaxBOei kal gival TOavOV Ta aTToTEAEOUATA VA ATTEXOUV O€ £va BaBuo atmo Tnv
TTPAYUATIKA €IKOVA av n OOMr ToUu HOVTEAOU OEV QAVTITIPOOWTTEUEI TO TTPAYMATIKO
ouoTnua.
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6.5 lpooouciwon Xpnuarayopwv

‘Evag TTPOCOUEIWTAG XPNHATAYOopPAS gival Eva TTPOYPAUMA 1} EQAPUOYH TTOU ETTIXEIPE]
va avatrapaydyel [ va  aviiypayel PePIKA 1 OAa T XOPAKTNPIOTIKA  MIAG
TTPAYUATIKAG XPNHUOTAYOPAS O €vav UTTOAOYIOTH, £TC1 WOTE O XPAOTNG VO UTTOPEI
e€aoknBei oTNV JIOTTPAYUATEUCT HETOXWV XWPIG KAVEVAV OIKOVOMIKO KivOUVO.

6.5.1 Eidn MNpooopciwong Xpnuarayopwv

O1 TTPOCOUEIWTESG XPNHUATAYOPWY UTTOPOUV VO XWPIOTOUV 0 OUO PEYAAES
KATNYOPIEG:

1. XpnuUaTOOIKOVOWIKOI [1pOCOPEIWTEG

2. lMpoooueiwTég davraaiag

6.5.1.1 Xpnupatooikovouikoi MpocopeIwTég

O1 XpNUATOOIKOVOUIKOI TTPOCONEIWTEG ETTITPETTOUV OTOUG XPAOTEC va dnUIOUPYOOUV
éva XapToQUAAKIO pe Bdon Ta TTPayUATIKA OEOOPEVA PETOXWY TTOU UTTAPXOUV OTNV
ayopd, oAAG pe @avraoTika xpruata. O1 TePIcoOTEPOl ATTO TA UTTAPXOVTEG
TTPOCOMEIWTEG AUTOU TOU €idOUG XPNOMOTTOIOUV HIa XPOVOKOBUOTEPNUEVN EVNUEPWON
15 pe 20 AeTrTwv yia va dlac@aAicouv OTI oI XproTeg d€ Ba XpNOIUOTTOINOOUV  Ta
Oedopéva yia gUTTOPIKOUG AOGYOUG O€ KATTOIO AVTAyWVIOTIKO ouoTnua. O oKoTrog
QUTWYV TWV CUCTNUATWYV €ival yia va BonBAoouv Toug XProTeg va e¢aocknBouv o€
TTpayuaTikKG Oedouéva Xpnuatayopwyv oAAG pPE €IKOVIKA XpApata €101 WOTE va
eCakpiBwoouv 1o av Ba uytTopoucav va avratmme¢EABouv aTnv TTPAYUATIKOTATA KAl VA
agIoTTOINCOUV CWOTA Ta KEPDN TOUG.

6.5.1.2 MNpooopusiwTég Pavraoiag
O1 TTPOCOUEIWTEG PAVTACIOG APOPOUV HUETOXEC N EUTTOPEUNATA AVTIKEINEVWY TOU
TTPAYMATIKOU KOOPOU Ta oTroia dgv TTepIAapBAvovTal OTIG AioTEG avTOAAACTOUEVWV
TTPOIOVTWY OTTWG Ol TAIVIEG KAl OI TNAEOTITIKEG EKTTOUTTES. KATTOI01 A1TO QUTOUG TOUG
TTPOCOPEOWTEG €0TIACOUV oTOoV aBANTIONG Kal €xouv ouvdeBei pe TO live betting
“Cwvtavo oToixnua”.

6.5.2 TexvoAoyia ka1 E@appuoyég

O1 TTepIoCOTEPES £PAPPOYES TWV online TTPOCOMEIWTWV XPNUATAYOPAS TPEXOUV O€
Java, JavaScript, ASP | php pe mia mysgl Bdon dedopévwy. Mepikd atmmd autd gival
«QAVOIKTOU KWOIKA», KAl AAAQ 1810KTNTA PE KWOIKA TTOU TTWAEITal WG €va TTOAUTINO
Aoyiopikd TTPORAewnS TNG ayopdgs. (TTapdpTtnual). ‘Eva tétolo mmapddeiypa eival 10
HSX (Hollywood Stock Exchange)Virtual Specialist. AuT) n TexvoAoyia £xel TTwAnBei o€
MeyAAa KivnuaToypa@ikd otouvTtio 6TTwg MGM kai Lion’s Gate Films, 61Twg kal oTnv
Popular Science team ( Popsci) yia xprjon oto PPX ouoTnud TOoug.

O1 TTPOCOUEIWTEG XPNUATAYOPAG UTTOPOUV ETTIONG VA XPENOIKMOTTOINBOUV Kal YIa GAAES
Aeiroupyieg . H pnxavp HSX éxel tpotrotmoin®ei yia va avixvelel TIG TACEIS TNG
EMOTAPNG 6TTWG Kal Bivieo oto YouTube.
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6.5.3 Maiyvidia Xpnuarayopwyv

Ta Traixvidia ypnuotayopwyv eival BewpnTIKA TTaiXvidla TTOU EMITPETTOUV OTOUG
TTAIKTEG VO AVTAAAGEOUV HETOXEG O€ £va WIA EIKOVIKR i TIPOCOUEIWHEVN XPNHaTaYopd.

Ta Traixvidia xpnuatayopwyv UTTApXouv o€ OIAQopes HopPEG aAAG n Baciki
eAoxevouoa €vvola gival OTI autd Ta TrauXvidla €TMTPETTOUV OTOUG TTAIKTEG va
QTTOKTAOOUV TRV EUTTEIPIA i} ATTAG va yuxaywynBouv avTaAdooovTag HETOXEG O€ £vav
EIKOVIKO KOOMO TTOU OEV UTTAPXEl TTPAYMATIKO pioko. MepIka atmd autd Ta Traixvidia
Oev oxeTiCovTal he Kavévav TPOTTO PE TTPAYMATIKG Ae@Td. OI TTaiKTEG avTaywvicovTal
METAEU TOUG OTO TTOIoG Ba TTPORAEWEl TNV ETTIKEIMEVN TTOpEia Twv PeETOXWV. MOAAG
TTaixvidla xpnuarayopwyv PBacifovial o€ TTPAYMATIKA OedOUEVA PETOXWV aTTd TN
Nasdaq, NYSE kal GAAEG PEYANEG XPNMATOOIKOVOUIKEG QYOPEG.

‘Evag GANOG OKOTTOG XProng Toug €ival N EKTTAIOEUCN TWV PMEAAOVTIKWY XPNMATIOTWYV
oTNV XPNHATIOTNPIOKH ayopd.
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7 ETidoyog

Ta MepiBdAhovra EmiAuong lMpoBAnudtwy ecival avau@iBoAAa, TToAucuvBeTa
OUCTAMATA AOYIOUIKOU Kal avadelkvUouv TN onPOcia PIag ETTEKTACIUNG oXediaong, N
agia TnNG oToiag @aiveTal AUECA, TIPOKTIKA, OTnV €UukoAia (3 Tn OuoKoAia)
EMTTAOUTIONOU TOUG HE KAIVOUPYIQ TEXVIKA XOPAKTNPIOTIKA. Ta TTpoBAAuaTa TToU
evrotriCovral av Kal apkerd Oegv eival un e€mAUoIiya. Ta kKupidtepa TTPORARuUaATA
EVTOTTICOVTAI OTOUG TOMEIG €peuvag Kal OXedIAoPOU Twv TTEPIBANOVTWY €TTIAUCNG
TTPOBANUATWY. ZUVOTITIKA BIOKPivovTal O€:

1. Ekpaicuon yvwong

2. N\wooa TTpoypapuaTiohou Kal oxediaong

3. ZwoTd oXedIAoPO a1Td TTAEUPAS UAIKWV KAl aAyopiBuwv

4. AvdartrTugn autouaTtoTToINUEVWY €PYaAEiwv yia €ukoAOTepn oxediaon Kai
XpPnoigoTToinon

5. Méiwaon K6oToug uAoTToinong

6. Emektaoiuétnta BiBAI0ONKwWYV Kal BAoewv dedOPEVWIV

7. EutrpoodppooTa OTIG EKAOTOTE GUVORKEG TTOU ETTIKPATOUV

8. KaAd dounuévn user interface

9. 2wOoTd CUCTANATA TTPOCOUEIWON XWPIG ETTITTAEOV KOOTOG XPNOIUOTIOINONG

Omwg  mpoavagépape  Ta  MepiBdAhovia  emiduong  TTpoBAnuATwWY  €ival
OIETTIOTNUOVIKA €pYOAEia, JE HEYAAO QVTIKTUTTO OTAV KABNUEPIVOTNTA TOU ETTICTHHOVA
TWV €QAPUOYWYV, APA OPEVWS Ol KATOOKEUAOTEG TOUG o@eilouv va €xouv Babid
yvwon Twv ¢nTNUATWY TToU EVEXOVTAI OTN oUVOEo TOug aAAd Kal O ETTICTHHOVAG TWV
UTTOAOYIOUWY va OIdaXTEl va OOWEI TOUG KWOIKEG TOU WOTE va gival EUKOAOTEPO va
evowpaTwBouv oe MENM (PSE Friendly), kai dpa mTpooBdciyol amo TTePIccOTEPOUS
XPAOTEC €IOIKOTEPO OTOUC TOWMEIC €KTTAIOEUONG Kal UYEiag TTOU OTTWG PAETTOUNE
XPNOIYOTTOIEITaI EUpUTATA Ta TEAEUTAIO Xpovia. 'HON £€xouv apxioel va avatrTuocoovTal
TTAaT@Opueg MEN o1 otroieg va uAoTroiouv apIBUNTIKOUG, YPAPIKOUG Kal OUMBOAIKOUG
UTTOAOYIOPOUG OTTWG TO JovTEAO JYLAB (KOAAag I., 2009).

2UYKEKPIUEVA T OTOIXEIO TTOU Ba TTPETTEI va €peuvnBoUV Kal va avaTrtuxbouv aTo
MEANOV, pEPIKA aTTd Ta oTToia £Xouv AdN apXioel va avaTrTuooovTal Eival:

1. OIKOVOUIKOTEPES TTAATPOPUES VIa OXEDIQTNO TTEPIOPICPEVWYV I} MEYAAUTEPNG
€KTAONG UTTOAOYICHWV

2. ATTOUOKPUOMEVEG UTTNPECIEC UTTOAOYIOTWY KOl Servers T1a OTroid  va
UTTOOTNPICOUV TA CUYKEKPIPEVA CUCTAUATA

3. Na avamTuxBouv KaTAAANAQ Kal aTTOTEAEOUATIKOTEPO Ol TTOAUTOMEAKEG
EQAPUOYEG

4. Ta ouoThpara OIETTAPAG TTPOCAVATOAMIOUEVA OTO  XPAOTN VA  €XOuv
TTEPICCOTEPEG  XPNOTIKOTATEG. 'HON €xouv apxioel va avamtuocoovTal
OUCTAMATA TTPOoNYHEVNG TEXVOAoyiag OTTwg 1O Project Natal, To Aurora, 10
Ringo kai dA\a 1TToAAG cuoTApaTa 1Tou Ba BonBouv Kal Toug XPAOTEG OAAG
KAl TOUG €PEUVNTEC OTNV KAAUTEPN KAl ATTOOOTIKOTEPN XPNOIKMOTIoINON TwV
OuoTNNATWY

5. Ommwg avagépaue Kal TTapatmmdvw Vo EQOPUOCTEI N EVOWMNATWON TNG
QUOIKNG YAwooag o KABe emiTredo Bdoewv dedopévwv Kal BIBAIOBNKwWvV
TToU TTEPIAauBavel Eva MENM.

6. Na autoparotroinBouv diadikaoieg €101 WOTE n  avaBdaduion  Twv
OUCTNUATWY Kal N TTPOCAPUOYr TOUG avaAoya HE TIG EKAOTOTE OUVONRKES
TTOU ETTIKPATOUV VA YIVETAI TTI0O APECA KAl XWPIG TN OUVEXH ETTEPRACN TwV
oXe0I00TWYV Kal INXavIKwy Bdoewv
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7. Na ouvduaoTtoUv KaAUTEpa Ta UAIKA Kai oI aAyopiBuol waTe va UTTApEEl
aug¢non TNG UTTOAOYIOTIKAG 10XU0G

Av O0Aa autd uAotroinBouv, Kal n uTToAoyIoTIKr) duvaun auéndei oe TéETOI0 PaBUO,
€XOUME va avapévouue egeNitelc o€ TTOANOUC TOUEIC OTTWG:
1. Ta apiBunTika povtéAa Ba yivouv TTI0 akpIfr) Kal OAOKANpwEéva. (TTEPICTOTEPA
QUOIKA, XNMIKA, @aIvOopeva Ba YUTTopouv TTAEOV va EVOWMOTWOOUV O€ POVTEAQ
EVW oI ol TTpooouelwoelg oe 3D kal 4D Ba ptTopoulv va xpnolpoTroinBouv oe
EUPUTEPO KOIVO KAl YIA TTEPICCOTEPOUG OKOTTOUG)
2. H ommikoTroinon Twv atmoTeEAEOUATWY Ba PTTOPEI va yivel JEow OuoTNUATWY
TTPOCONEIWONG
3. O1 ouokeuég Ba eAéyxovrtal atmd UTTOAOYIOTEG (OTTWG UTTAPXEl CHPEPA O
AUTOMOTOG TTIAOTOG ) T CUCTAUATA AUTOPATOU TTOPKAPIOUATOG O€ AUTOKIVNTA
avapéveTal ol dIadIKaoieg AUTEG va XpNOoIUOoTToiNBoUV Kal oTnv 10TPIKA OTTWG
POUTTOTIKEG XEIPOUPYIKEG ETTEMPRACEIC KAl g€ GAAOUG TOEIQ)
4. To utroAoyioTIKO TTepIBAAAoV Ba pTTopEi av KaTaveunBei kal va dlaveunbei oTo
ETTAKPOV €101 WOTE Ol TAGTPOPMEG Kal  Ta  TrepIBdAAovTa  eTTiAuong
TTPOBANPATWY Va gival TTpooTTEAdoIa attd 6Aov Tov KOG HO.

To PENNOV TNG UTTOAOYIOTIKAG ETTICTAKNG YEVIKOTEPA €XEI TTOAAG TTEIBWPIA AVATITUENG
Kal €€ENIENG 0€ BaBuG TETOIO TTOU AKOWN &V UTTOPOUNE va TTPOBAEWOUE TO TI UTTOPEI
vVa UTTAPEEl OTIG €TTOUEVEG OeKAETIEG. OTTWG TTAAQIOTEPA O KOOPOG OEV UTTOPOUCE va
QavTaoTel OTI Ba PETAKIVOTAV «TTETWVTAG» £TOI KAl €UEIC Onuepa dev PTTOPOUUE va
QPAVTACTOUME TI UTTOPEI VA PaG ETTIQUAGCOEI TO HEAAOV Kal TTOOO KOAO | KOKO UTTOPEI
QuTO va EVEPYAOEI yia TNV avBpwTTivn @uUon.
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1
COMPUTER-IMPLEMENTED SECURITIES
TRADING SYSTEM WITH A VIRTUAL
SPECIALIST FUNCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates in general to computer-
implemented financial systems, and in particular to an
improved automated securities trading system.

2. Description of Related Art

Computer-implemented securities trading systems are
well known in the art. One such system is that disclosed U.S.
Pat. No. 4,674,044, issued to Kalmus et al., entitled “Auto-
mated Securities Trading System”, and incorporated by
reference herein. These computer-implemented securities
trading systems obtain bid and asked prices for securities
from a database and then execute trades based on the bid and
asked prices. However, there is generally still a human
component to such systems.

For example, most financial markets also employ one or
more market makers called “specialists.” These specialists
fill customer orders from the specialist’s inventory position
if there are no matches for the customer orders in the open
market. In the prior art, the specialist function is not
automated, but is performed by a firm or individual. Thus,
there is a need in the art for an improved computer-
implemented trading system that includes an automated
specialist function to create a market for the securities traded
and to lessen the volatility of smaller securities markets.

SUMMARY OF THE INVENTION

To overcome the limitations in the prior art described
above, and to overcome other limitations that will become
apparent upon reading and understanding the present
specification, the present invention discloses method,
apparatus, and article of manufacture for a computer-
implemented financial management system that permits the
trading of securities via a network. In accordance with the
present invention, a server computer receives buy and sell
orders for derivative financial instruments from a plurality of
client computers. The server computer matches the buy
orders to the sell orders and then generates a market price
through the use of a virtual specialist program executed by
the server computer. The virtual specialist program responds
to an imbalance in the matching of the buy and sell orders.

An object of the present invention is to lessen the price
volatility of derivative financial instruments traded in nar-
rower markets.

A feature of the present invention is a virtual specialist
program that engages in trading in the market to offset the
price volatility and to provide liquidity to the market.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference
numbers represent corresponding parts throughout:

FIG. 1 is a block diagram of an exemplary hardware
environment of the preferred embodiment of the present
invention;

FIG. 2 is a flowchart illustrating the general logic of the
present invention;

FIG. 3 is a flowchart illustrating the logic of the pricing/
trading program of the present invention;

FIG. 4 is a flowchart illustrating the logic of the generate
market price program of the present invention;
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FIG. 5 is a flow diagram illustrating the logic of the virtual
specialist program of the present invention; and

FIG. 6 is a flow diagram illustrating the logic of the stop
trading program of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In the following description of the preferred embodiment,
reference is made to the accompanying drawings which
form a part hereof, and in which is shown by way of
illustration a specific embodiment in which the invention
may be practiced. It is to be understood that other embodi-
ments may be utilized and structural changes may be made
without departing from the scope of the present invention.

OVERVIEW

The present invention comprises a computer-
implemented trading system for derivative financial instru-
ments. The present invention accepts buy and sell orders
from traders for the derivative financial instruments, sets a
market price based on the supply and demand, and partici-
pates in the market as a trader in order to minimize price
volatility. One preferred embodiment of the present inven-
tion is a computer-implemented “Hollywood Stock
Exchange”, which may be implemented as a simulation (i.e.,
game) or as an actual trading system for derivative financial
instruments representing movies, talent, CDs, and television
programs. These derivatives could be purchased with dollars
or with a virtual currency known as “Hollywood dollars”
which are controlled by a virtual reserve bank.

The derivative financial instruments are identified by a
Current Trading List displayed for the traders that comprises
a list of movies in various stages of production, talent, and
other entertainment-oriented assets. The list contains:

name of the derivative financial instrument;

genre of the movie (action-adventure, mystery, western,

comedy, etc.);

production status (scripting, pre-production, filming,

editing, release, home-video, etc.);

number of shares in circulation;

last trading price (printed every 15 minutes);

price movement (i.e. *Hollywood Dollars) since the pre-

vious midnight (PST);

price movement since the previous mid-day;

price movement year to date;

Traders are able to view the list sorted by:

name, alphabetically;

genre, alphabetically;

production status, alphabetically;

most active (number of shares traded yesterday);

biggest gainers;

biggest losers; and

fastest movers today (e.g., fastest 20 movers up and

fastest 20 movers down).

Similar information would be provided for other deriva-
tive financial instruments offered on the Hollywood Stock
Exchange.

Each trader’s portfolio is identified by a Portfolio data
structure that comprises the trader’s account status. This
information includes:

the amount of cash in the trader’s account (paid interest at

the system discount rate plus some increment, com-
pounded daily);
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current percentage rate paid to cash;
the total value of held stocks at the last selling price;
the total value of held bonds at the last selling price;
total portfolio value (TPV) (cash+bonds+stocks);
percentage of TPV in cash;
percentage of TPV in bonds; and
percentage of TPV in stocks.
Traders can generate any number of different reports for
display, including:
lists of stocks and bonds being traded (see above);
index of total Hollywood stocks (HSXI) expressed as a
number, with 1000 defined as the aggregate total stock
price value on opening day, wherein HSXI=(today’s
gross stock-value)/(opening day gross stock-value);
index of total Hollywood bonds (HBXI) expressed as a
number, with 1000 defined as the aggregate total bond
price value on opening day, wherein HBXI=((today’s
gross bond-value)/(opening day gross bond-value));
index of total Hollywood Stock Exchange (HMXI) com-
prised of all stocks and bonds, and expressed as a
number, with 1000 defined as the aggregate total stock
price value on opening clay, wherein HMXI=((today’s
gross market-value)/(opening day gross market-
value));
lists of the top market performers, e.g., the top 10 traders
in percentage portfolio growth calculated as net port-
folio value—change=(% change of cash)+(% change of
stocks)+(% change of bonds), and for each of the
categories: yesterday (midnight to midnight), last week
(7 days, ending midnight, each thursday), last month
(closes at midnight last calendar day of month), last
quarter (closes at midnight on last day of last month/
quarter), year-to-date (running daily total of percentage
value changes)/(days year-to-date), and annually
(closes at midnight on December 31 each year);
overall market condition report, including a list of stopped
issues with:
name;
last trading price;
time that stop-trade condition occurred;
percentage the issue actually moved on-the-day before
the stop-trade;
number of total shares and/or bonds traded today;
dollar value of total trades today;
number of buy and sell trades today; and
number of buy and sell trades this month.
Use of the above information will guide traders in making
future buy and sell orders.

HARDWARE ENVIRONMENT

FIG. 1 is a block diagram that illustrates an exemplary
hardware environment for the preferred embodiment of the
present invention, and more particularly, illustrates a typical
distributed computer system using the Internet 10 to connect
client computers 12 executing for example, Web browsers,
to server computers 14 executing a computer program
embodying the present invention. A typical combination of
resources may include client computers 12 that are personal
computers or work stations connected via the Internet 10 to
server computers 14 that are personal computers, work
stations, minicomputers, or mainframes.

Generally, both the client computers 12 and the server
computers 14 are comprised of one or more CPUs 16,
various amounts of RAM 20 storing computer programs and
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other data, and other components typically found in com-
puters. In addition, both the client computers 12 and the
server computers 14 may include one or more monitors, and
fixed or removable data storage devices 20 such as hard disk
drives, floppy disk drives, and/or CD-ROM drives. Also
included may be input devices such as mouse pointing
devices and keyboards.

Both the client computers 12 and the server computers 14
operate under the control of an operating system, such as
Windows, Macintosh, UNIX, etc. Further, both the client
computers 12 and the server computers 14 each execute one
or more computer programs 18 under the control of their
respective operating systems. The present invention is pref-
erably implemented as one or more computer programs 18
executed by the server computer 14, although in alternative
embodiments these computer programs 18 may also be
executed on the client computer 12.

Generally, the computer programs 18 implementing the
present invention are tangibly embodied in a computer-
readable medium, e.g. one or more of the fixed and/or
removable data storage devices 20 attached to the computer.
Under control of the operating system, the computer pro-
grams 18 may be loaded from the data storage devices 20
into the RAM of the computer for subsequent execution by
the CPU 16. The computer programs 18 comprise instruc-
tions which, when read and executed by the computer,
causes the computer to perform the steps necessary to
execute the steps or elements of the present invention.

Those skilled in the art will recognize that the exemplary
environment illustrated in FIG. 1 is not intended to limit the
present invention. Indeed, those skilled in the art will
recognize that other alternative hardware environments may
be used without departing from the scope of the present
invention.

GENERAL LOGIC OF THE TRADING SYSTEM

FIG. 2 is a flowchart illustrating the general logic of the
present invention.

Block 200 represents the server computer 14 waiting for
the next event to occur. Once the event occurs, control is
transferred to blocks 202-224 to identify the event and
respond accordingly.

Block 202 is a decision block that represents the server
computer 14 determining whether it received a request to
display data from the client computer 12. If so, block 204
represents the server computer 14 transmitting data to the
client computer 12 for subsequent display. The data trans-
mitted for display preferably includes at least three types of
data: the current list of trading derivative financial
instruments, the trader’s portfolio, and other reports gener-
ated by the server computer 14.

Block 206 is a decision block that represents the server
computer 14 determining whether it received a request to
submit a buy order from the client computer 12 for a
particular derivative financial instrument, e.g., stock or
bond. If so, block 208 represents the server computer 14
processing the buy order by placing it in a queue in the
memory of the server computer 14. The buy order is a data
structure comprising:

trader’s account number;

trader’s name;

the time and date of the order;

the stock or bond to buy;

the cash balance in the trader’s account;

a text-field where the trader may enter the total number to

buy (generally in multiples of 100);
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The buy order waits in the queue for the expiration of a
predetermined “sweep pricing cycle”. In the preferred
embodiment, the sweep pricing cycle occurs every 15 min-
utes although other intervals could be used. The market price
the trader actually pays for the derivative financial instru-
ment is determined by the aggregate supply/demand for the
derivative financial instrument at the end of the sweep
pricing cycle during which the order was placed. The market
price is set by the pricing/trading program executed by the
server computer, which is described below in FIG. 3. The
trader’s account is then charged the market price for the
derivative financial instrument. If the purchase uses up all
available cash in the trader’s account, the trader is “loaned”
enough money to pay for the purchase, and their account is
charged interest at a predetermined rate, e.g., 18% a year
compounded daily, on the negative account balance. The
interest is charged against the trader’s account until they
accumulate more cash to zero out the balance, either by
selling stocks or buying dollars.

Block 210 is a decision block that represents the server
computer 14 determining whether it received a request to
submit a sell order from the client computer 12. If so, block
212 represents the server computer 14 processing the sell
order by placing it in a queue in the memory of the server
computer 14. The sell order is a data structure comprising:

trader’s account number;

trader’s name;

the time and date of the order;

the stock or bond to sell;

the amount of the stock or bond in the trader’s account;

a text-field where the trader may enter the total number to

sell (generally in multiples of 100);

Like the buy order, the sell order waits in the queue for the
expiration of the predetermined sweep pricing cycle. The
market price at which the trader actually sells the derivative
financial instrument is determined by the aggregate supply/
demand for the derivative financial instrument at the end of
the sweep pricing cycle during which the order was placed.
The market price is set by the pricing/trading program
executed by the server computer, which is described below
in FIG. 3. The trader’s account is then credited with the
market price for the derivative financial instrument.

The sell order can be either produced by a trader or
generated by the server computer 14, as will be explained in
more detail below. For a sell order produced by a trader, the
trader views a list of stocks or bonds owned by the trader on
a monitor attached to the client computer and chooses to sell
a quantity at the market price.

When the trader requests to view the list of stocks, the
server computer 14 transmits certain information to the
client computer 12 for display, including, for each stock
owned, the last trading price (LTP), the quantity of stocks,
the purchase price, and the date purchased. Similarly, when
viewing the list of bonds, the server computer 14 transmits
certain information to the client computer 12 for display,
including, for each bond owned, the last trading price (LTP),
the interest rate being earned for each kind of bond, the
quantity of bonds, the purchase price, and the date pur-
chased.

Block 214 is a decision block that represents the server
computer 14 determining whether an internal timer for the
sweep pricing cycle has expired. If so, block 216 represents
the server computer 14 processing the timer by executing a
pricing/trading program as described in FIG. 3.

Block 218 is a decision block that represents the server
computer 14 determining whether it received a request to
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change the discount rate. If so, block 220 represents the
server computer 14 executing a discount rate program. In
order to add or subtract liquidity, the server computer 14
occasionally steps in to act as a virtual reserve bank and
adjust the discount rate. The discount rate is adjusted based
on the performance of the specific industry of the market.
For the Hollywood Stock Exchange, the discount rate is
adjusted to add or subtract liquidity to affect the growth of
the entertainment industry. When the server computer 14
lowers the discount, all the bonds seem to be a better deal,
because the bonds are paying a fixed rate interest that never
changes. This encourages traders to buy more bonds, and
this surge in buying demand causes a correlated increase in
bond prices as described above. The same thing happens to
stocks, because traders are making less money on the
interest being paid on the cash balance in their trading
account. When the server computer 14 raises the discount,
the bonds seem to be a worse deal, since their advantage
over the discount is smaller. Thus, the server computer 14
relaxes the buying pressures or demands for bonds, which
should result in additional sell orders, or at least slow the
buying of bonds, thus decreasing their prices as they trade in
the market. Likewise, stocks seem less attractive, since
traders could make more money by keeping cash in their
accounts and getting interest on it.

Block 222 is a decision block that represents the server
computer 14 determining whether it received a request to
revise the derivative list. If so, block 224 represents the
server computer 14 executing a listing program. The server
computer 14 determines whether the list of derivatives
trading in the system should be revised. The list could be
revised to reflect new derivative offerings, expired
derivatives, and delisted derivatives.

When a new derivative is offered, the price is based on the
derivative’s potential value. For example, for a new stock
offering, which represents a movie on the Hollywood Stock
Exchange, the initial price of the stock could be based on the
movie’s potential box office revenue. For a bond offering,
which represents talent on the Hollywood Bond Exchange,
the price of the bond could be based on the Hollywood
Reporter’s Star Power Index. A bond representing a talent
with a low Star Power Index of 15 would be issued with a
higher yield than a bond representing a talent with a high
Star Power Index rating.

A warrant with a strike price is attached to the new
derivative when it is offered. When the derivative and
warrant are first issued, the warrant is of no value until the
strike price is reached. For a stock, the strike price could be
reached after the movie has grossed a certain level of
revenue. When a derivative is delisted from the exchange, a
stock due to the movie ending its production run or a talent
due to retirement or death, for example, the warrants are
called and the traders are paid the value of the warrants, thus
providing off-balance sheet financing for studios.

PRICING/TRADING PROGRAM

FIG. 3 is a flowchart illustrating the logic of the pricing/
trading program of the present invention. Block 300 repre-
sents the server computer 14 retrieving the buy and sell
orders that have accumulated in the queue during the period
since the prior sweep pricing cycle. Block 302 represents the
server computer 14 matching the buy orders with the sell
orders, although it is likely that an identical number of buy
and sell orders would not have accumulated in the queue
during the period. Block 304 represents the server computer
14 executing the generate market price program described in
FIG. 4 to determine the market price for the derivative
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financial instruments. After the market price is determined,
block 306 represents the server computer 14 updating the
traders” portfolios to reflect the buy and sell orders in the
queue being processed at the market price. Block 308
represents the end of the pricing/trading program.

GENERATE MARKET PRICE PROGRAM

FIG. 4 is a flowchart illustrating the logic of the generate
market price program of the present invention. One purpose
of the generate market price logic is to generate a market
price for a derivative financial instrument that reflects the
demand or lack of demand for the derivative financial
instrument in the market. Block 400 represents the server
computer 14 measuring the imbalance between the buy and
sell orders during the period since the prior sweep pricing
cycle. Block 402 represents the server computer 14 deter-
mining the price movement of a derivative financial instru-
ment caused by the imbalance in buy and sell orders. Block
404 represents the server computer 14 executing a virtual
specialist program as described in FIG. 5 to provide stability
and liquidity to the market. Block 406 represents the server
computer 14 executing the stop trade program, as described
in FIG. 6, to stop trading in a derivative financial instrument
if the projected price movement is excessive during the
trading day and threatens the integrity of the market for that
instrument. Block 408 represents the server computer 14
setting the market price, which becomes the price the
pricing/trading program uses to update the traders’ portfo-
lios. Block 410 represents the end of the generate market
price program.

In measuring the imbalance between buy and sell orders,
as represented by block 400, the absolute difference between
the number of sells and the number of buys is defined as the
net movement in sweep (NMS). A sweep increment variable
(SIV) is defined as the increase or decrease in price caused
by an incremental imbalance in the number of buy orders
and sell orders. A lot movement variable (LMV) represents
the incremental lot size that will result in a price increase or
decrease of one SIV. The projected price movement (PM)
can be expressed as:

PM=(NMS/LMV)*SIV.

For example, with 42,000 buy orders and 30,000 sell
orders for a particular stock, the NMS=(42,000-30,000)=
12,000. With SIV=$0.25 and LMV=5000, the price move-
ment of the particular stock will be (12,000/5,000)*0.25=
$0.50. Thus, the market price of the particular stock will be
$0.50 greater than the last trading price.

One can easily see that, with such a pricing scheme, there
is the potential for great volatility in the price of a derivative
financial instrument and the eventual loss of investor con-
fidence in the market mechanism. In exchanges such as the
Hollywood Stock Exchange, it would be possible for one or
more individuals to pursue trading strategies that would
purposely cause drastic price fluctuations.

In order to encourage growth and stability in the capital
market regulated by the trading system of the present
invention, a virtual specialist program is executed by the
server computer, as represented by block 404 in FIG. 4. In
executing the virtual specialist program, the server computer
14 regulates the trading by actively trading in the market out
of a virtual specialist portfolio (VSP). The virtual specialist
portfolio initially contains half of all the issued shares of
each derivative financial instrument.

VIRTUAL SPECIALIST PROGRAM

FIG. 5 is a flow diagram illustrating the logic of the virtual
specialist program of the present invention. Block 500 is a
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decision block that represents the server computer 14 deter-
mining whether or not the price movement during the sweep
pricing cycle is greater or equal to an adjusted price move-
ment threshold (APT). The APT is a constant in the memory
of the server computer 14. If the APT is greater than the
price movement, then the server computer 14 does not trade
in the market. If the price movement is greater than or equal
to the APT, then the server computer 14 trades out of a
virtual specialist portfolio. The level of trading by the server
computer 14 is determined by the amount that the price
movement exceeded the APT. The greater the price
movement, the more shares the server computer 14 trades to
offset the price movement.

In an exemplary embodiment of the present invention, the
ATP=1.25 and the server computer 14 performs the follow-
ing steps: if PM=APT then the server computer 14 matches
20% of unmatched shares; if PM=APT+0.25 then the server
computer 14 matches 20%of unmatched shares; if
PM=APT+0.50 then the server computer 14 matches 30% of
unmatched shares; if PM=APT+0.75 then the server com-
puter 14 matches 40% of unmatched shares; if PM=APT+
1.0 then the server computer 14 matches 50% of unmatched
shares; if PM=APT+1.25 then the server computer 14
matches 60% of unmatched shares; if PM=APT+1.50 then
the server computer 14 matches 70% of unmatched shares;
or if PM=APT+1.75 then the server computer 14 matches
80% of unmatched shares.

Block 502 represents the server computer 14 generating a
buy or a sell order to offset the price movement. The buy or
sell order generated by the server computer 14 is placed in
the queue with the trader buy and sell orders to be processed
during the next sweep cycle.

Since the virtual specialist portfolio initially includes half
of all the securities traded, the server computer 14 could
eventually deplete the virtual specialist portfolio or cause the
virtual specialist portfolio to own all the shares of a stock.
In order to maintain a balanced virtual specialist portfolio,
and provide some liquidity to the market, the server com-
puter 14 generates additional buy and sell orders to offset
orders generated in response to the price movement exceed-
ing the APT. Block 504 represents the server computer 14
generating timed buy and sell orders. In one embodiment of
the invention, the server computer 14 assess each stock and
each bond in the virtual specialist portfolio. The server
computer 14 determines the deficit or surplus in the item,
and then place 1/288th of the deficit as a “timed recovery
order” into each successive 15 minute segment for the next
3 days. When the pricing/trading program 255 matches buy
and sell orders as represented by block 320, the pricing/
trading program 255 includes any “timed recovery orders™
outstanding for the last 3 days in the sweep. These orders are
matched with the traders” buy and sell orders. Block 506
represents the end of the virtual specialist program.

STOP TRADING PROGRAM

FIG. 6 is a flow diagram illustrating the logic of the stop
trading program of the present invention. Block 600 repre-
sents the server computer 14 determining the price move-
ment of a stock caused by the imbalance in buy and sell
orders. Block 602 represents the server computer 14 mea-
suring the price movement on the day, not just during the
sweep cycle period. Block 604 is a decision block that
represents the server computer 14 determining whether the
net price movement (NPM) within one “trading day” (i..,
midnight-midnight) is greater than 50% up or down. As
represented by block 606, the buy and sell orders are
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removed from the queue if the net price movement is greater
than 50% for a stock trading above $20. At that point, the
trading in that issue is stopped within the 15 minute period
until further notice. All orders (buy and sell) for that stock
during this sweep are unfilled. The trading has stopped due
to “excessive order imbalance”.

For example, assume that the Last Trading Price (LTP) for
“Rambo-17” is $67 (+7.5 on-the-day). During one
15-minute sweep pricing cycle, the server computer 24
receives buy orders for 655,000 shares of “Rambo-177.
Also, the server computer 14 receives sell orders for 35,000
shares of “Rambo-17”. The server computer 14 evaluates the
price movement for the sweep pricing cycle, and tests it to
see if the net projected price movement “on-the-day” is
greater than 50%. If it would be greater than 50%, it stops
trading in that instrument only. In this example, there is a net
order-imbalance of 620,000 shares, which would create an
up movement in price of (+620,000/5000)*$0.25=+$31.00.
Since the total movement on the day would be the $7.50 so
far plus the additional $31.00, the net projected price move-
ment on the day would be $31.00+$7.50=$38.50. If the
opening price that day was $59.50, the percentage projected
price movement for the day is $38.50/$59.50=64%. Since
the projected net price movement would be greater than
50%, the trading is stopped for that instrument. If the
projected price movement was less than 50%, the price of
the instrument would be adjusted accordingly and trade in
that stock continued. Block 608 represents the STOP
TRADE order that issues regarding the particular stock.
Traders who issued a buy or sell order for the stock are
notified that the order has not been filled due to excessive
order imbalance during the trading day. Finally, block 610
represents the end of the stop trading program.

CONCLUSION

The foregoing description of the preferred embodiment of
the invention has been presented for the purposes of illus-
tration and description. It is not intended to be exhaustive or
to limit the invention to the precise form disclosed. Many
modifications and variations are possible in light of the
above teaching. It is intended that the scope of the invention
be limited not by this detailed description, but rather by the
claims appended hereto.
What is claimed is:
1. A computerized method for regulating market price in
a computerized trading system, the system receiving buy
orders and sell orders for an instrument, the method com-
prising:
measuring an imbalance between buy orders and sell
orders for the instrument received over a given period,

computing a projected price movement based on the
measured imbalance between the number of buy and
sell orders;

setting a market price for the instrument based upon the

received buy and sell orders and the measured imbal-
ance; and

automatically generating additional buy orders or sell

orders for the instrument at the market price to guar-
antee execution of some or all of the received buy or
sell orders if the projected price movement is greater
than or equals a predetermined price movement thresh-
old.

2. The method of claim 1, wherein the step of measuring
the imbalance comprises computing an absolute difference
between the number of buy orders and the number of sell
orders.
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3. The method of claim 2, wherein the projected price
movement is computed from the difference and stored
variables.

4. The method of claim 3, wherein the stored variables
include a sweep increment variable and a lot movement
variable.

5. The method of claim 3, wherein the step of computing
the projected price movement comprises computing the
projected price movement using the following equation:

PM=(NMS/LMV)*SLV,

where PM represents the projected price movement, NMS
represents the absolute difference between the number
of buy and sell orders, LMV represents the lot move-
ment variable, and SIV represents the sweep increment
variable.
6. The method of claim 1, further comprising generating
a number of additional orders in direct proportion to an
amount by which the projected price movement exceeds the
predetermined price movement threshold.
7. A computerized method for regulating market price in
a computerized trading system that receives buy orders and
sell orders for an instrument, the method comprising:
measuring an imbalance between buy and sell orders
received for the instrument over a plurality of periods;

computing a projected price movement for each of the
periods based on the measured imbalance between the
number of buy and sell orders;

computing a total price movement in the instrument for

the plurality of periods based upon the projected price
movement during the periods; and

stopping trading activity in the instrument if the computed

total price movement exceeds an excessive order
threshold.
8. The method of claim 7, comprising computing the
excessive order threshold from an opening market price for
the instrument determined prior to the plurality of periods.
9. The method of claim 8, wherein the step of computing
the excessive order threshold comprises computing the
excessive order threshold as 50% of the opening market
price for the instrument.
10. The method of claim 1, wherein the step of automati-
cally generating additional buy and sell orders comprises
automatically generating orders to guarantee execution of all
of the received buy and sell orders.
11. A computer-readable storage medium for storing pro-
gram code means for, when executed, causing a computer to
perform a computerized method for regulating market price
in a computerized trading system that receives buy orders
and sell orders for an instrument, the method comprising:
measuring an imbalance between buy and sell orders
received for the instrument over a plurality of periods;

computing a projected price movement for each of the
periods based on the measured imbalance between the
number of buy and sell orders;

computing a total price movement in the instrument for

the plurality of periods based upon the projected price
movement during the periods; and

stopping trading activity in the instrument if the computed

total price movement exceeds an excessive order
threshold.

12. A computer-readable storage medium for storing
program code means for, when executed, causing a com-
puter to perform a computerized method for regulating
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market price in a computerized trading system that receives
buy orders and sell orders for an instrument, the method
comprising:
measuring an imbalance between buy and sell orders
received for the instrument over a plurality of periods;
computing a projected price movement for each of the
periods based on the measured imbalance between the
number of buy and sell orders;

5
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computing a total price movement in the instrument for
the plurality of periods based upon the projected price
movement during the periods; and

stopping trading activity in the instrument if the computed
total price movement exceeds an excessive order
threshold.
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