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MepiAnym

1o mAalolo TG TapovoaS PETATITUXLAKNG Slatpif3ng avarmtixnke e@apuoyr lotov, 1
omolae VAoTolel TtapoAAayég Tou oAyoplBpov oautovoung tafvounong Emerge-Sort, evog
oAyopiBpov TOU CLVICTATAL OTNV EPAPUOYT] ATAWV TOTIKWY TEAEOTWV OF APLOUNTIKEG
axoAovBieg, wote va emtevxBel Tagvopnon. Ektog amd v vAomoinorn mapoAAaywv Tou
aAyopiBpov, 1 epappoyn mepapPdvel Evav YEVETIKO 0AYOPLORo aEloAGYNOoNG TOUG, eV Etval
Baolopévn o€ oUTOVOUN EQUPHOYN TIOU QVATITUXONKE OTa TMAXIOIX TIOAQUOTEPNG EPEVVOG.
Xpnowotmombnkav 800 HOVTEAX EKTEAEONG, VA Y10 EKTEAEDT] UTIOAOYLOUWY OTNV TAEUPA TOU
eummpemm) lotov, pe xpron ™G Texvoloyiag Twv Java Servlets, kot éva ylo eKTEAEOM
VUTIOAOYLOUWV OTO TEPROAAOV NG e@apuoyns Tepujynons lotod tou xprjot, He xpron g
TeYvoloyiag Twv Java Applets. Metd To Tépag NG VAOTIOMONG TG EQPAPUOYNG EKTEAECTNKAV
TIEPAPATO YIX TOV EAEYX0 0pOOTNTAS TG KL TNV aEloAGYNOT) TWV SLoPpdpwV TIAPOAAAy vV TOU
aAyopiBuov Emerge-Sort.

A€Eeic K

Nonpoovvn Zunvoug, Auvtévoun Toagwvounom, TexvoAoyieg Iotov, Java Servlets, Java Applets,
Emerge-Sort



Summary

In this thesis, the development of a Web application, which implements different
variations of Emerge-Sort sorting algorithm, is presented. Emerge-Sort is an algorithm which
applies local operators in parts of a given number sequence, in order for sorting to emerge. Apart
from the implementation of the different variations of Emerge-Sort, a genetic algorithm is used in
order to evaluate these variations. The development is based on a standalone Windows
application which was developed in previous research project. Two models were implemented;
one with server side computing, utilizing Java Servlets technology, and another with client-side
computing, utilizing Java Applets technology. Implementation of the Web Application followed
rules and techniques of proper software development. After application implementation,

experiments regarding execution time and functionality control were conducted.
Keywords

Swarm Intelligence, Sorting, Web Technologies, Java Servlets, Java Applets, Emerge-Sort
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Ke@aiawo 1
Etcaywyn

Ita mAaiola NG MAPOVOHS HETATTUXKNG Slatpffng pia avtdvoun (standalone)
€@appoyn a€loAdynong Tov aAyopiBuov autdvoung tagvopnons Emerge-Sort petatpammke oe
epappoyn lotov (Web Application), pe okomd va emrtevxBel koAUtepn Suaxeiplon Twv

SO ILWY UTIOAOYIOTIKWV TIOPWV.

O oAyoplOuog Emerge-Sort emAvel to TPOBANpa ™G TAgVOUNONG aPOUNTIKWV

akoAovBuwv pe xpron TexVikwv Nompoouvng Zunvoug akoAovBwvtag Vo Booikég
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TPOUTIOOEDEIG: TNV LoYUPY] oUTO-0pYdvwor kKot v €AAenpm Tpobeong katevBuvong. O
aAyopBpog Emerge-Sort, SnAadt), Asttoupyel xwpi§ KEVIPIKO €AeyX0 Kal Sev yvwpllel oo v
apxr Tpog o katevBuvon Ba tavopnoel. H éAAenm kevtpukov eA€yyou SiEmet Tooo ™ o)
TOU aAyopiBuov 600 KaL TNV eUPEAELX TV OAANAETUOPACEWY TWV HEAWV TNG, TIPOG TAEVOUN O,
axoAovBilog. Ta péAn g akoAovBilag Spouvv avefdpta, £xovtag TEPLOPIOUEVT EUBEAELl
CAANAETIOPAOTG, KL XPNOYOTIOOUV £V GUVOAO AWV TOTIKWV TEAEOTWV GUYKPLONG KAl
avTueTdBeons, wote va aAAGEouv ™ B€om toug peoa oty akoAouBioc. H ta&vounon g
axoAovBiag Snpovpyeital aUTOVOUN, TIPOKUTITEL (emerges) SnAadn Ao TIG KIVI|OELG TWV HEAWY
™G akoAovBiag. To yeyovog 0Tt Sev opiletal amd v apxr) 1 katevBuvor Tagvounong odnyel oe
afeBodmTa wg TPOG TN TEAKT] oUYKALON Twv akoAouBlwv o tadvopnuévn kataotaon. O
aAyopiBuog Emerge-Sort gatvetal va emituyyavel pia emidoon g taéng tov 0(n2), £xovrtag éva

EMTAL0V KOGTOG O€ O)£0T HE BEATIOTOUS 0AyopiBuoug Tavounong, g Taéng tou n / logn.

o) — -_—
¢ Run GA ? Run | [ X5 Bport- Impot S8 Eit

e

Al Settings

Emerge Sort Settings |[ENEEE0H

Population Size
Praotocol : |L /R Protocol - | Enable Logging
Selection Type e = = e Limit Factor :
\Ction on Enas lomentum Variations On ...
) ) Exponent (24) : To 27
@ Random ) Serial
& Wreo Envi t Sett
miironment Settings
] ez o Sorted Set sorders - s
[ Use Probabiity Table o p— New Set Borders : Samples : Diameter:

| Staiics | ViewGaph IR R REas |

Drag a column header here to group by that column

Distances

R T —
Ewova 1.1: H cutévopn e@appoyr Emerge-Sort UL

Zta maiowx tporyolpevnG epyaciag avamtuxBnke n autovoun e@appoyr] EmergeSortUI
Tov a§loAoyel mapoArayeg tou oAyopiBpov Emerge-Sort kot pmopel va xpnoyomomBel oe
ovoTuata pe Asttovpytko ocVotpa Windows. [lapa v emtitevén Tov 0td)0L ™G a§loAGyNoNg
TIpoAAXywVv Tov adyopiBuov Emerge-Sort, 1 acutovopn epappoyr EmergeSortUI eiye apketoig
TIEPLOPLOUOVG OGOV aPOopa TNV ekTéAeon NG Kiplog otoxog g Satpiffng ntav n mapoxm g
(610G AEITOLPYIKOTNTOG LE TNV QUTOVOUT EQAPLOYT), HECW WG VEXS E@apuoyns loTov pe otdxo

va apBovv oL TTEPIOGOTEPOL OO TOUG TIEPLOPLOUOVG ekTEAeoNG. H epappoyn lotol Sev amartel
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EYKATAGTOOT) 0TO CUOTNUX KAOE Yp1iOTN, LELWVOVTAS TO KOOTOG XP1IONG TNG, EVW OF TIEPITITWOT)
ETMEKTAONG TNG AELTOVPYIKOTNTAS XPEWdleTan va avaBaBoTel HOVO KEVIPIKA WOTE va YIveL
SBéoun oe OAOUG TOUG XPNOTEG. XPNOLUOTIOWVTOS TEYVOAOYIEG IoTol kot ™ YAwooo
TIPOYPAUUATIOHOV Java, 1) e@apuoyr] lotov umopel va eKTEAEOTEL OTA TIEPIOCOTEPA HOVTEPVA
AELTOVPYIKA CUOTIHATY, QPKEL VA UTIAPXEL OTO CUOTNHUA TOU XPNOTN EYKATECTNMEV Mia
epappoyn mepuynong lotov (Web Browser). H epappoyn Iotol Spa wg véa Siemagr) mov
xpnowototel Tig BBABNKEG OV €youv NON avamTuxBel Kol amAd avTiKaBloTd To Ypa@Ko
TEPBAAAOV NG QUTOVOUNG EPAPUOYNG. ME oUTO TOV TPOTIO EMETEVYOT ETTAVOYPNOLLOTIOMON TOV

KWSIK KOL TO KOGTOG UAOTIOMOMG, € QVOPWTIOWPES, TIUPEUELVE OYETIKA XOUNAO.

Ze TPWTO 0TASI0 1) EQapuoyT) IoTol avamTixOnKe XPMOOTIOWVTAS TV TEXVOAOYX TV
Java Servlets, wote 1 emBLUNTY AELTOLVPYIKOTNTA VA Yivel SlaBEoun OTOUG XPNOTEG UE TO
HOVTEAO TEEAGT-EEUTINPETNTN, Kot TO BAPOG TWV UTIOAOYIGHWY VO AVITKEL 0TOV EEUTINPETITI) TIOV
PU0&evel Ta oXETIKA Java Servlets. Me auTO TOV TPOTIO AKOUO KOL XP1IOTESG UE CUOTIHUATA XWPLS
(KOVOUG UTIOAOYLOTIKOUG TIOPOUG UTTOPOVV VA ovaBECOUV OTOV EEUTINPETNTH TNV EKTEAEDT) TG
EPAPUOYNG Kal va AdBouv €k Twv LOTépwvV Ta Tapayopeva amoteAéopata. Kabws o
eGuTM PTG SLABETEL TTIEPLOGATEPOLG TIOPOUGS ATIO EVAV GUVNBIOUEVO NAEKTPOVIKO UTIOAOYLOTH),
oL UTIoAoytopol ekTeAoUvTal TaxUTEPa Ol «ETAOYEG» TWV XPNOTWV, TIOU UEXPL TIPOTIVOG
ELOAyoVTaV HECW TOU YPAPKOU TEPPAAAOVTIOS TNG QUTOVOUNG EPAPUOYNG TWPA TAEOV
elodryovtat peow piog HTML @oppag. Ta SeSopéva g Oprag LeTa@EpovTal o€ €va Java Servlet,
TO OTIOl0 AVOAXUPBAVEL VA EKTEAETEL TOUG ATIATOVIEVOUS UTTOAOYLOLOUG, XPTCLLOTIOWVTAS TNV
TIPOYPAUUATIOTIKY) AOYIKN Kot TIS BifAoOnkes mov €xouv 11é1 LAoTOmBEl Yoo ™V ouTOVOUN
e@appoyn. A@ov eKTEAE0TOUV Ol ATTOPAITNTOL UTIOAOYIOUOL, TA TIOPAYOUEVA TIOTEAECUATA
emoTpéPovTal oto xpnotn pe ) popen HTML wotooeAidas. H epappoyn Iotov yivetau
SaBéoun péow evog ekummpetnt Apache Tomcat (o omoiog Ba givat o servlet container g
TIPOTEWOUEVNG apXLTEKTOVIKNIG). [ v eappoyn vAomombnkav Servlet kKAGoelg cupPatés pe

7o Java Servlet API tou vAoTotei 1) Java EE.

Xe devtepo otadlo xpnooToun|Onke 1 teYvoAoyla Twv Java Applets (LKPOEQAPOYES
Java), wote oL voAoylopol va givat Suvatod va ekteAoUVTAL Kol 0To TEPYBAAAOV TOU XproTh
(client-side). Autd kplbnke oamapaimto KabBws av auéinbel o apBuog xpNoTwv Tov
XPNOWOTIOLOVV TV EYKATEGTNHEVT) OTOV EEUTMPETNTI E@appoyn lotov tou 1o atadiov, uTTap)EL
TEPITITWOT Vo TIapatnpnOel KaBLOTEPTON OTNV EKTEAEOT TWV UTIOAOYIOUWVY. ME TN Xp1ioT) Twv
Java Applets Tapéxetal 1) SUVATOTNTA TOTIKG EKTEAEDTG TG EQAPHOYNS XWPIS EMPBApuvoT Tov
euTmMpPeMT] SIATNPWVTAG TALOVEKTUATA OTIWG 1) WUN  OTALTNON  EYKATACTAONG KOl
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avaBaduong kKat 1 SL-AELITOVPYIKOTNTA 08 TOAAATIAEG SLPOPETIKEG TAXTPOPpES. [ Vv
ekTeAeoT TwV Java Applets, amoutelton 0 KAOE xprioG Vo EXEL EYKATESTNUEVT OTO GUOTIHA TIOU
XpnowoToLel Pl TeAsuTala £kSoom TG ElKOVIKIG pnxavns ¢ Java (JVM - Java Virtual Machine).
EmumAfov, B Tpémel To oVoTNUX va SLABETEL VAKO KOVO VA EKTEAECEL TOUG {NTOUHEVOUG
vmoAoywopoVs. Ta Java Applets evowpatwvovtar oe avtiotoyeg HTML ogAideg mov
TPOOTEOMKAV oV apXIKN €@appoyn lotov, wote va eKTEAOUVTAL OE KATOW E€QEAPUOYN
miepuynong lotov (Web Browser) kat teplapf3évouv TG00 TV TIPOYPAUUATIOTIKY) AOYIKI] 0G0
Kol éva ypagko TepiBdiiov (GUI) oto omoio eodyovtal ol embuuntég emroyés Ta v

vAoToinom Twv Java Applets xpnoylomon)0nke To TTakETo java.applet.

H apxu, autovoun, epappoyn (EmergeSortUI) vAomotel mapoAdayég Tou adyopiBpov
Emerge-Sort ko, emmAgov, xpnoWomoLel évav YEVETIKO 0AyoplOpo we peco agloAdynons tous. H
AELTOVPYIKOTITA TG EKTEAEDT|G TWV TIAPEAAXYWV Tov cdyopiBuov Emerge-Sort avamtiuynke pe
TN YAWOOoX TIPOYPAUUATIOHOV Java Kol petatpammke o€ BiBAo01kn tomov jar (Java Archive). IN'a
TN AEITOVPYIKOTNTA TNG EKTEAEONG TOU YEVETIKOU OAyopiBuov xpnowomomdnke pio £towun
BBALOONKN eKTEAEONG YEVETIKWV 0AYopiBUwY, 1 oTolal emeKTABNKe Kaw €&NxOn kol auty o€
BAL0OM KN TUTIOUL jar. To ypa@kod TepBAAAOV TG AUTOVOUNG EQAPHOYTIS AVATITUXONKE EVTEAWG
XWPLOTA ATTO TNV TIUPEXOEVT] AELTOUPYIKOTNTA LE XP10T) TNG YAWCOUS TIPOYPAHATIoNoU CH Kot
Tov epIBdArovTog avamtuéng Microsoft Visual Studio. To ypapikd mepi3dAiov xpnoyomolel Tig
TpoavaepBeioeg PIBALOONKES YA Vo EKTEAETEL TN AELTOVPYIKOTNTA TIOV EMOUVUEL O XPNIOTNG.
[Ipoim6Beo Yt ™V €yKATAOTAON TNG €QAPUOYNG €lvon 1 eykatdotaon S PBAoOKng
Microsoft .Net Framework Version 2.0 [26]. H autovoun s@appoyn ekteAel LToAOylopoUg
HEYAANG SlapKelag Kot amottel éva mepBddlov pe VAkO (hardware) kavd va eKTEALGEL TOUG
(ToVUEVOUG VTIOAOYLOUOVG, YEYOVOG TIOV UTIOPEL VAL NV ETUTPEWPEL TNV ATOSOTIKY EKTEAEON TNG
0€ TIAAQOTEPA CUGTHUATA KoL VoL 0NYT|OEL O SEGUEVOT TIOAAWV TIOPWV TOV CUCTIUATOG KATA
™mv ektédeon] G TEéAOG, oOMUAVTIKOG TEPLOPIOUOS BDewpeltal TO YEYOVOS TG oV 1)
AELTOVPYIKOTNTA TNG EPAPUOYNG ETIEKTAOE 1] S10pOwWOEL, B TIPETEL OAOL OL UTIAPXOVTES XPT)OTES

TNG VO EYKATAGTIOO0LV TN VEX EKE00T) TNG, £XOVTAS VAl OYXETIKO KOGTOG G€ avOPWTTOWPES.

H avémtuén ™ E@appoyng Iotod €ywve tunuatikd wote va eao@olotel 11 opbn
AELTOVPYIKOTNTA NG AoV 0ploTKaV oL TIPSy paPES, EMAEXOMNKE TO TIEPBAAAOV aVATITLENG,
OoXeOIA0TNKE 1 EQAPUOYN Kat Eekivnoe 1) vAoTomon ¢ Kamowa mpofAuata oyeTikd pe
xpnon BAtnkwy emAVBNKav pe avaditmon AVoewv oto Sadiktuo. Metd To TEPAS TNG
vAoToinong aAAG kot ota evllapeoa otada 1 @appoyn lotov afloAoynbnke wg Tpog )
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Aertovpyikomtd ™G H tpéyovca poper g Pploketanw ot Sevbuvon http://student-
support2.ouc.ac.cy:8080/emergesort/.

Emerge-Sort @ WWW %

« 2> C [@student-suppDrtZ.Quc.ac.q':BDBD;’emergesort/‘index.html 'ﬁj gD/ N\

AJD Protocol (By Position Moves) [+

NoAction  []
Mo Action [~]
Mo Action [-]

Ewova 1.2: H epappoyn loto) Emerge-Sort @ WWW.

Yto emopevo Ke@dAawo yivetow pioe ovvtoun PAoypa@ikny  €MIOKOTMON Kot
TPOVCIAlOVTAL Ol  KUPLOTEPEG TEXVOAOYIEG KOL TA ONUAVTIKOTEPA EPYOAElr  TTOL
XPNoWoTomonkay Katd v ovamtuén ™G €@appoyns. Xto 3° Kal oto 4° KEPAANo
TIPOVGLALETOL 1] AELITOVPYIKOTNTA KoL 1) LEBOSOL LAOTIOMONG TG EPAPHOYNS IoToU i ekTtéAeon
010 TEPPBAAAOV TOV EEUTIMPETNT KL 0TO TEPIBAAAOV TOU XPNOTN AVTIOTOKA. £TO 5° KEPAALO
ToPATIOEVTAL TAL AMOTEAEGUATA OPLIOHEVWV TIEPAUATWY TIOU EKTEAECTIKAV HE TN XPNON TNS
EQPAPHOYNG Ko, TEAOG, 0TO 6° KEPAANO YiveTal pia cuvoym Twv pHeBdSwv Tou akoAovonBnkav,

TWV ATOTEAECUATWY TIOV TIPOEKLIAV Koit TILOAVWV HEAAOVTIKWV ETIEKTATEWV.
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Ke@aiaro 2

Emiotnuoviko kot Texviko
YnoBaOdpo

Ye autd TO Ke@oAawo Yivetar pia ovvtoun BBAoypa@iky) emokoOTmon. ApxKa
QVOUPEPOVTAL KATIOLEG TIOANIOTEPES EPYATIES OXETIKA Ue TN Nonuoolvr Zunivoug Kat el8ikdtepa
1o TPOPRANUa ™G Autdvoung Ta€vounong. T GUVEXEL aVAAVETAL GUVOTITIKA 0 0AYOPLOUOG
Emerge-Sort xat 1 autdvoun epappoyn a&loddynons EmergeSortUl mou avamtixBnke ota
TAaiowWx TtpoNyoVUEVNG epyacias. XTo SeUTEPO WEPOG TOU KEPOAQIOL TIEPLYPAPOVTAL Ol
TEYVOAOYIEG KAL TA EPYOAEIN TIOV XPNOLLOTIOBNKAV 0TA TAXIOLX TNG TIAPOVCOG UETATITUXLAKNG

Satp .

2.1 BiAoypagkn’Epsvva

H e@appoyn mov avamtiybnke ota mAaior ™G Toapovoas Satplig emAvel To
TPOLANUA TG TASIVOUNONG APLOUNTIKWY aKOAOUBIWY PE XP1oT TIAPOAAaywV TOU adyopiBuov
Emerge-Sort, evog oAyopiBuov mouv ypnowomolel texvikés Nonpoovvng ZUnvous woTte va

emrevyBel n emBupnT) Tagvopnon kot va TPOKUYEL HE oauTOVopo TPOTo (Autovopn
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Ta&vopnon). Ztig emdpeveS TPAyPAPOUS vOAVOVTOL OL CXETIKEG EVVOLEG KAl TTapovoLd{ovTal

TIOAXLOTEPES TIPOOTIAOELEG TTOV £V AGYW TOHEN EPEVVALS,

2.1.1 Nompocuvi Ipvoug

Q¢ Nonmpoouvn Zunvoug (Swarm Intelligence) opiletat 1 ocvAdoywn) ocuumepLpPopa
QMOKEVIPWHEVWY  CUCTNUATWY, Kavwv — va  emdelfouv  auto-opyavworn,  LVYMAT
TPOCAPUOOTIKOTTA, gveAEiar Kot svpwotio. H NonpoouUvn Zpnvoug eivan dpog g Texvntig
Nonpoovvng kat elvat EUTIVEVGHEVT ATIO (PUOIKA ATIOKEVTPWHEVA CUCTIUATA, OTIWG OL ATTOKIES
EVTOUWY, TA OTola XwpLG KEVTPIKY Sloyelplom, Telvouv va ouykAivouv oe avaSUOUEVES
(emerging), emBupunTeS cupTePLPopPeS. Tlapd To yeyovog OTL KABE P oo TIG CUUUETEXOUOES
OVTOTNTEG €YEL TOTIKN UTOOTHOTN Kol €UPREAELN, XPTOWOTIOWWVTING TOTIKA epebiopata Kot
aVTIOPWVTAS 0 aUTE, elval Suvatd To cVoTNUA Vo odNyNnBel oe cUAAOYIKT amOPACT XWPLS

KOVEVQV KEVTPLKO EAEYXO.

To 1997 866nke amd Tov Bonabeau £vag Teptypa@ikos Kol TAUTOXPOVA GUVOTITIKOG
OPOUOG YA TNV  OUTO-0PYAVWOT]  OTOKEVIPWUEVWY cuoTNuatwy: «H auté-opydvwon
QTOTEAELTAL OTIO EVA GUVOAO SUVAULKWV UNXOVICUWY, OTIOV 1) Soun} ERQaVI(ETaL 0TO CUAAOYIKO
EMITESO WG ATIOTEAEOUA CAANAETIEPACEWY CUGTATIKWY XUUNAOTEPOL EMTESOV. Ol KAVOVES IOV
kaBopilouv TIC OAMAETOPACEL QAVAUESK OTIS OUVIOTWOES HOVASES TOU GUOTHUOTOS
EKTEAOUVTAL PACEL QTOKAEIOTIKA TOTIKNG TIANPO@OPIaS YwpIis SuvatotNTa avapopas o€
OUVAAOYIKO OYESIAG O, O OTIOI0G ATTOTEAEL TIEPLOGOTEPO LIt aVASLOPEVT IBLOTNTA TOU GUOTHUATOS

TIoPA piot IO TA IOV TOL £XEL eTBANOEL aTto ewTepkn emppon.» [01]

INUOVTIKO XOPAKTNPLOTIKO CUCTNUATWY UE SUVATOTITA CUTOVOUNG OPYAVWOTS Eval O
TPOTIOG e TOV oTolo odnyovvtal o pice kowr, @awvopevn (emerging) ocvumepupopd. ‘OTwg
ava@épetal og oxeTkn epyaoio twv Wolf ko Holvoet [07], « Eva c0oTpa eTISEKVUEL (aUVOEVT)
(TIPOKVUTITOVCA) CUUTIEPLPOPA OTAV OE HAKPOOKOTIKO ETIMESO TAPATNPOUVTAL PAVOUEVA
OUUTIEPLPOPWY, OOHWVY, BIOTNTWY 1] TPOTUTIWVY, TA OTOIX OTMOPPEOVV  SUVOUIKA OO
CANAETUOPACELS TWV TUNUATWY OE PUKPOOKOTIKO ETITIESO. AUTA TA PAVOUEVA EIVOL KALVOQQVT|
000V QPOPA TOL HEPT TOV CLOTNUATOG». H TIpOKUTTTOUCH KO CUUTIEPLPOPA EVOG CUOTIUATOS
KATASEKVUEL OTL TO GUOTNUA QUTO VAL KATL TIEPLOGOTEPO ATIO TO AOPOLOLL TWV OVTOTITWV TIOV
To amotedolv. H ouvodikny Asttoupykdmra €vOG auTO-0PYAVOUHEVOU GCUCTHUATOS &gV

TIPOKUTITEL GUECA ATIO TNV ETMUEPOUG AELITOUPYIKOTNTA TWV OVIOTHTWY TIOV TO KTTOTEAOVV, 0AAK
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EUUECH Kol PE ap@iSpopo TPOTo, odnyel og €va €VPUEG amoTEAEoU, ToL KaBodnyel )

OUUTIEPLPOPA TWV OVTOTITWV KL (VA TPOPOSOTEITAL ATIO TIG LETAEY TOUG OAANAETIOPATELS.

Kopla yn eumveuomng twv Bewplwv OYETIKA [E TNV CUTO-0PYAV®OT) KOL TV (POLVOUEVT
OUUTIEPLPOPA CUOTNUATWY, ATIOTEAECAV (PUOIKA OUTO-0PYQAVOUHEVA GUVOAQ OTIWG OL XTTOLKIEG
EVTOUWV 1] TA OV TITNVQV. L€ QUTA T CUVOAX SLHKPIVOUPE KATE KavOVA TA TIXPOKATW

XOPOKTNPLOTIKG:

e Oetikn avadpaon (positive feedback): To yapakmmpotiké autd efao@arilel v
evioyuomn Twv BETIKWV ATIOTEAECUATWV KoL GUXVA EPAPUOLETAL WG CUVTEAEOTNG B&pOoug
QVAAOYOG LE TNV TIOLOTNTA TWV ATOTEAEGUATWY TNG EMUEPOVS SPACTG LIS OVTOTNTAS.
"Eva mapadetypo amtd uotkd coTUA eivat 1) TIPOGEAKUOT EVIOUWY OTtO GAAX EVTONX
(oLUVNBWG E KIVIOELS UE GUYKEKPIUEVO TIPOTUTIO) TIPOG TIEPLOXES HE KAAVTEPT TIOLOTNTA

TPOQPNG.

e apvnTikn avadpaon (negative feedback): To xapakmplotikd autod eivat 1 avtiBem
€K(QAVOT] TOU TIPOTYOUHEVOU Kol €EXO@OAIlel TV LTORABHIoN Twv Spacewv ToU
TIPOKOAOUV apvn Tk amotedéopato. ‘Eva mapaderypo amd ™ @uon elvat 1 cuvevvonon
OUNV@V TITNVOV 1 EVTOLWV YIX ATIOUAKPUVOT] OTIO TIEPLOYES OTIOU OEV UTIAPYEL TIALOV

TPOWT] LUE TN XP10T) ELBIKWV CXNUATICUWV.

e zvioyvon Twv Swakvpavoswv (amplification of fluctuations): To yapaxktnploTikd
auUTO elodyel évav TIapdayovta TuxmG Sitvovtag ™ Suvatdmra o€ éva cLOTNUA VA
odnynOel oe VEx AMOTEAECUATA KOl VO ATTOKTIOEL EVEALEIQ, (DOTE VO AVTATIOKPIVETAL
amoSoTIKATEPH 08 dAAAYEG Tou TrEpBaAAovTog Ttov Bar pmopovoav va Slatapdéouv
oupmepupopa Tov. ‘Eva mapddetypua oo Ti§ amolkieg EVIOH®WY VoL TIEPUTTWOELS OTIOU
Tuxaieg ocAAayéG katevBUVoTG UTTopel var 0SNyNoovV Oe VEEG TMYEG TPOPNG 1| OF
KOAUTEPES €V Yével ouvBnkeg Tou 8e Ba Tav Suvatod va Bpebovv o éva o auoTNPO

LOVTEAO.

e TOAATAG (81 aAAnAsmSpacewv (multiple interactions): To xapaxTPLOTIKO QUTO
aPOopPd TI§ CAANAETISPAGELG TWV OVTOTITWVY TOU CUCTIUATOG LE TO TIEPLBEAAOV Kot GAAEG
ovtomres Xt BAoypagio cuvavtdtal o 0pog stigmergy, Tou amoTeEAElTAL ATIO TI§
EMNVIKEG AfCelg oTlypa Kot €pyo. XapoKTNpLoTIKO TOPASEYUX TOL  (PUGLKOV
TEPIBAAAOVTOG ATOTEAOVV TA EVTOUA TIOV ETILTUYYAVOUV KOWVOUG GTOXOUG, OTIWG 1) EDPEOT
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OUVTOUOTEPWV LOVOTIATIWY, LECW OUCLWV ((PEPOUOVESG) TIOU ATIEAELOEPWVOLV KATA TNV
kivnon Ttoug. Ta EVIopK OVTATOKPIVOVTOL OF OUTEG TIS OUCIEG £TOL TA KOAUTEPX

HOVOTIATIA TIPOGEAKVOUV OAO KOl TIEPLOCOTEPA ATOUA.

Ot BOMTEG CLOTNUATWY OTIWG OUTA TOL TIPOAVAPEPONKAY ATOKTOUV  BlaiTepn
onuaocia oto etepoyeveg TEPBOAAOV TOou AXSIKTUOU, OTWG auTd €xel Slapop@wbel. Xto
TePBEAAOV auTO TTOU CAAGLEL SLAPKWG KL 0 OYKOG TWV GUVOAAY®V SIapKWG LETAROAAETAL, TX
EUTIAEKOUEVA CUOTNUATA KOL Ol EMOUUNTEG EQPUPUOYEG TPEMEL VX VATITUCCOVTAL E
QTIOKEVTPWHEVA TIPOTUTIA WOTE AVTATIOKPIVOVTAL € SIAKUUAVOELG TOV TIEPIRAAAOVTOG 0AAG KOl
TWV TUNUATWV TIOV TS amoteAolv. Ta Tapadociakd TPWTOKOAAX pe AYm Amo@ACEWY o€
KEVTPIKO emimedo, Tov Bacilovtal oty op AetTovpyia Hag LoYLPTG OVTOTNTAS EAEYXOV, UTTOPEL
VA LoLouV I8AVIKA OE IKPA KOl OTOTIKA GEVAPLY, 0AAQ O€ TIEPITIAOKN KOl SUVOUIKA CUOTIUATA

QMOSEIKVYOVTAL AVETIAPKT] 1] 11 ATIOSOTIKA Kol 0TASIAKA avTikabioTavTaL

2.1.2 HAvtovoun Ta§vopnon kat o AAydpiOpog Emerge-Sort

To mpoPAnua g Tavounong akoAouBwy eivatl évag amd Toug TAEOV €EaVTANTIKA
UEAETNUEVOUG TOWEIS TNG EMOTAUNG TwV UToAoYLoTwv. ‘Exouv avartuybel oto mépaocpa twv
XPOvwv ToAAOl oAyoplBuol pe VYmAN amoSoTIKOTTA, Ol OToiol UAALOTH GUVEBOAQV Kol
BeAtiwoav odyopiBpoug Yoo ToAAG dAAa TipofArpata. AAyopiBpol 6Twg o merge-sort Kat o
quick-sort [04] pe ToAvTAOKOTNTEG KOVTA 0To O(nlogn) amodeixbnKrav TPAKTIKA EEAUPETIKOL KO
N xpnon tous kablepwbnke. To €peuvnTiKO evllopepov Sev Emafie 0AAG OTPAPNKE OTNV
avaTTTUEN HEBOSWV Yot KAAUTEPO XEPLOUO EIBIKWYV TIEPUTTWOEWY, OTIWS AKOAOVBIEG TTOV Elvat €V
HEPEL TAELVOUNIEVES 1] TIOU TIPOEPXOVTAL QATIO KATIOWA EI8IKN KATAVOT), OTIWG GTNV TEPITTTWON
Twv oAyoplBuwv spread-sort[05] kot bucket-sort[06]. Xe autd TO TMAAIC0, TOAXIOTEPOL, N
BéATioTol aydpiBpoL Tagvopnomng, 0Tws o Insertion-Sort pe moAvmAokdmTa O(n?), Tapapévouv
QVTIKEPEVO HEAETNG ME OTOYXo TN Snuovpyla TapoAdaywv Omws o Library-Sort movu
Snuootevke to 2006 [08]. Me TV avamTuén TWV TEYVOAOYLWV SIKTUWONG, TNV UTIaPEN
TOAATAWY EMECEPYAOTWY OTO (10 cvomua cAA& kot Tn Snuovpyia YTOAOYIOTIKWV
[Meyudtwv (Computational GRIDs), To emotnuovikd evlla@épov otpdpnke o€ aiyopiBpoug
KOTOVEUMUEVNG TA&VOUNOTNG, Ol OTolol TEPAAUPAVOVTAG TEXVIKEG TOPAAANANG €KTEAEOTG
emtuyydvouy ypappkes O(n) 1 kot  koAvtepeg moAumAokoTNTeG[09]. Ta teAeutaiar xpdvia

QPKETEG EPELVNTIKEG OUASES avETTTLEAY PEBOSOUG TAEIVOLNOTG OL OTIO(EG KAVOUV XPTIOT) TEXVIKWV
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Nonpoovvng Zunvous. H kowrn ocupmeppopd amolkiwy Touv akoAouvBovv, PeTd amd ouTo-

0pYd&vwoT), GUYKEKPLUEVT KateBuvon pmopel va avTiotoymOel pe eva mpoAnpa ta&vopnong.

Ot teyvikég ™G NonpooUvng Zunvoug, eKtog amd mv Tagivopn ot aKoAovBwY Htopovv
va e@appocBovv og apketd TpofAnuata BeAtiotomoinong. Xto Bi3Aio Swarm Intelligence [01]
Twv Bonabeau kot Dorigo meptypagovtal Stapopeg pappoyes texvikwv Nonpooivng Zunvoug
OTwG 1 8popoAdynon oe SlKkTua EMKOWWVIWY, 1) avdBeon SlEpyactwv Kol Topwv, M
TUNUATOTIOMOT YPAP®WY KOl POUTIOTIKEG EQUPUOYES MOl HE TA  (PUOIKA HOVTEAX TIOU
QVTIOTOOUV OE QUTA OTIWG 1) AUTO-0PYAVWOT) ATOKLWY eVTOHwY. To epeuvntikd Tedio ™G
Nonpoouvng Zunvoug eivan e€apetikd evepyo. AAyopiBpot Nonpoouvng Zpnvous omws o Cuckoo
Search [10] kot o aAyopiBuog Firefly[11] éyouv mpotabel yix mpofAuata BeAtioTomomons.
AXyopiBpot 6mws o “Inteligent Water Drops”[12] kot o “River Formation Dynamics”[13] Tou
Baollovtal oTn GUUTIEPLPOPA PEVCTWV XPNOLUOTIOLOVVTOL Yot TIPOBANUATA GUVTOUOTEPOL
povotatiov o€ ypagous. H NomuooUvn Zunvoug pmopel va Bpel e@appoyn Kol 6€ KAAGOIKA

T(POBAN AT TNG ETUOTIUNG UTIOAOYLOTWV OTIWG 1) avacupon dedopévwv (Data Mining) [14].

Imv kamyopia aAyopiBpwv Nonpoovvng Zunvoug avijkel o adyopBpog Autovoung
Ta&wvopnong EmergeSort. O aAydpiBpog Emerge-Sort avtipetwilel To tpoBAnua tagvounong,
epappolovtag oe 800 Paolkég TPOUTIOOESELS: TNV LOYUPT] AUTO-0PYAVWOT] KAl TNV EAAWm
TpdOeom g KateLOUVOTG. [TpoKkeTaL Yo Evay aAyOpLOUO TagvON oG XWPIS KEVTPLKT Stoyelplom, o
oTolog dev Yvwpllel atmod Vv apyn TPog Tolx katevBuvon Ba tagvounoet H éAAenm kevtpikol
eEAyxov  e@appoleTal TOOO o€ SopkO emimedo 600 ko oe emimedo eufédelng TV
CANAETUOPACEWY TWV EUTAEKOUEVWV HEAWV NG SoBeiong akolovBiag Ou aplOuntikég
axoAovBies Bewpolivtal «CUCTHUATA CUTOVOUWY OVIOTHTWV» TWV OTOlWV TA WHEAN €XOUV
TIEPLOPLOUEV EUPEAEIR ETTIKOVWVING Kot Spouv ave€dpTnTa, PACEL EVOG TIPWTOKOAAOL — EVOG
OUVOAOU QTAWV TOTIKWV TEAEOTWV OUYKPLONG Kol avTiuetabeons. H éewm mpoimdOeong
KatevBuvong odnyel oe afefaldTNTa WG TPOG TN TEAKY) OUYKAION TWV QKOAOLOWWV ©€
Ta&vopnon. Ipo@avag, av Ta péAn e akoAovdiag eiyav SeSnAwUEVT TIPOTIUNOT WG TIPOG TNV
kateLOLVOT TAEVOUNOTG, TOTE 1) GUYKALOT) TNG akoAouBiag o€ Tagvounomn Ba tav deSopévn ko
0 0AYOpLOLOG TETPLUPEVOG. EKTOG amtd v emiAvom tou TpofAnpatog g tagvopnong, o Emerge-
Sort emMSIWKEL VA aVOKOAVPEL TO HIKPOTEPO GUVOAO TOTIKWV TEAEGTWV, WV OTIOIWV UTIOPEL Vo
odnynoeL oe AVon HE €va AOYIKA OTOSEKTO KOOTOG ‘OTwG aVAPEPETAL KAl OTI CXETIKY)
epyacia02], o Emerge-Sort (paivetat va emituyyavel pia emidoon g taéng tov O(n2). To Tiumuo
TwV TEepLoplopwv tou Emerge-Sort o€ oyéomn pe BEATIOTOUS aAyopiBpous Tagvopnong paivetal

va elvat mg Taéng Touv n / logn.
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Ewcova 2.1: H yertovid 6miwg opietat atov okyopiBpo Emerge-Sort (Iyr} [03]).

Me tov adyopiBpuo Emerge-Sort 1 ta€lvounon ektedeiton og yopous (rounds). Xe kdbe
YUpo e€eTdleTa EVAX LOVO UTIOGUVOAO TNG AkOAOUBING, Iia YELTOVLIA, TIOU 0TV ap) KT €kSoom Tov
aAyopiBpov €yxet 3 apBpovg (LEAN). To kévtpo ™G Yeltoviag ivan 1) B€oT) TTov EMAEyETAL TIPOG
emetepyaoia oe k&Be yOpo. Ta dxpa ™G Yeltovidg amotedolv Ta 0pld ™G MéAn g (Slag
YELTOVLAG UTTOPOVV VA ETIKOVWVOUV HETAED TOUG e apeANTED KOOTOG MEAN Trov Bpiokovtal ota
OpLX TNG YELTOVIAG UTIOPOUV VA ETIIKOVWVIIOOUV HE UEAT) EKTOG TWV OPLwV TNG KL OVIKOUV GE
SumAaveg yertovigs. Iapd tn SuvatdmmTa EMKOWVWVIOG TWV HEAWV UIAS YELITOVIAS KL TH YVWOT)
TOUG WG TIPOG TNV KATAOTACT TAEVOUNONG TNG YELTOVIAG TOUG, O&V UTIAPXEL YVWON TNG
KOTAOTHOTG TWV UTIOAOLTIWV YELTOVIWY NG akoAovBiag. Emopévawg, ol amo@aoels kivong mpog
uia katevBuvon Baoilovtal oe TOTIKA KPITPLA (TNV TOTIKN TOUG eUPBEAEI) Kal Eva TTapayovTa
opuns (momentum) Tov xapakmpilel Ta ueAn. O Tapdyovtag opung eivatl Evag TPLadKog
Ttedeomg pe Teg R = ‘Right’ L="Left’ ko X = ‘Don’t care’, mov xapaxmmpilel kdBe péAOg Kot
QmoTeAEl Yt auTO éva €60G oToEWSoVG cuvToung uvnung Kabe pedog «Bupdtawr umo

OoLVONKES ™V KaTeLBUVOT) TIPOG TNV oTtola £lxe KvnBel 1] oKOTIELE Vo Kivn Bl TV TEAELTALX (POPAL.

Inuavtikd poAo Sadpapatifel To TPWTOKOAAO TIOU aKoAovBEeltal, To oToilo dev eivat
TIPA VAl GUVOAO ATIO KAVOVES TTOU a&LoA0YOUV TN B€0T) TV ATOUWY HECK G YELTOVIA OE GXEOT)
LE TOV TIAPAYoVTA Opung TIov PEpouv. To apyikd TpwtokoAAo Touv Emerge-Sort mpofA&mel tu
oTNV apx1] OAx Ta ATopa £xouv adla@opo Tapdyovta oppuns — X. H emtidoyr) Tou kévtpou g kabe
YELITOVIAG YIVETL GEWPLOKA. ME ouTd ToV TPOTIO 0 aAyoplOpog Eekva amd to 1° pédog aptbuod) g
axoAovBiag kot Tpoywpd egetalovtag o€ kKABe yOpo pia Bom Se€loTepa, UEXPL TO TEAELTAIO
HEAOG KoL TIOAL aTtO TNV ap)T), €W 0Tov eMEADeL Ta&vounon eite o avéouoa eite og pBivovoa
Sudta€n. Kabe opd mov emidéyetan pia yerroviq, e&etaletan tpwta av etvat 1161 ta§vopmpévn.
Emedn) dev emBddAetat katevBuvon, av 1 yertovid elvat tagvopnuévn, o aAyoplBpog mpoxwpd
0TOV EMOUEVO YUPO. AV OUWG 1] €V AOY® YeLTOVIA SV elvart Tagvopmuévn, Tote e@appoloval pio
oEPA aTo KPLtpL Tov Bacifovtal 0Toug TPAYOVTEG OPLIG TWV HEAWV TNG. Av OAQ Tal PEAT
PEPOLV ASLAPOPO TIPAYOVTO OPUNG TOTE ETALYETAL 1) KATEVBLVOT) HE TO HKPOTEPO KOOTOG. Tar
HEAT NG YeLTovids aAAdlovtag BEaelg HeTa&l TOUG TIPOG TNV ETIAEYUEVN KaTevBuvon. Z€ auT

paom abpollovtal oL KIIOELS TOU KABE PLEAOUG Kol avaTiBevTaL TTapayovTes opung Sivovtag oto
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HéAog Tov BplokeTal aploTePd TOU KEVTIPOUL Tov Tapdayovta L, oto pedog 8§l Tou KEvTpou
Tapdyovta R, evad To kevtpiko pérog Aapfavel tapayovta X. EmmAgov, peAn mov cuvopelouy pe
™V &V A0yw Yertovid mpocAapavouv adia@opo mapdyovta. Edkn pépyva Adapfdvetal yor myv

QVTILETWTILOT CUVONKWYV EYKAWPIOHOU HEAWV GE AKPX TNG atkoAouBiag.

Ta emoépeva Svo oxnuata TPoEpYOVTAL OTtO TIOAXIOTEPT OXETIK epyaoia [03] wa
TEEPLYPAPOLV Eva TIpdSerty o avdBeong mapaydvtwy opung. Xty Ewdva 2.2 mapovotdletain
KATAOTHOT) EVOG HEPOUG ILAG AKOAOLBI(0G ATTOU OAX TA ATORX £XOUV ASIAPOPO TIAPAYOVTA OPUTG.
ZToV TIPWTO YUPO EMAEYETAL 1] YEITOVIA LE KEVTPO ToV aplBuo 47. Emedn n yerrovid outny Sev
elvat Taglvounpuévn kat oL Tapayovteg OAwv Twv pedwv g eival X (adldpopol), 1 Yertovid
Ta&vopEiTaL TIPOG TNV KATEVBLVOT TIoL amaUTel TIG AtydTepeS evaAdayég (swaps), SnAadn oe
avgovoa Sataln. EmmAéov, Ta opla ™G yetrtoviag, dnAadn ot apBuol 8 kar 11 maipvouv
Tlapdryovtes opuns L ko R avtiotorya, eV TO VEO KEVTPO TG YELTOVIAS TIAPAUEVEL JUE TIOPEYOVTA
X. Té)og, emeld] oL cuvoplaxol apBpol g yerrovidg, o 35 kat To 37, £xouv 1o adldpopo

TIPGyovTa, S€v ENPEALOVTOL GE QUTOV TOV YUPO.

gm gm
@8 @E
@ @9
BEMOL
@e"@®
a@ axﬁ
(@) (=)
EM? BMI‘

Ewcova 2.2: AvéBeon mapayovtwy oppnis L, R, X petd v ta€wopumon yerrovids (1/2) (Thyr [03]).

Imyv edva 2.3 TOPOVCIALETAL 1] EKTEAECT] TOU EMOUEVOL YUPOU, OTIOU 1) TPEXOUOX
YEIToVI& amtoTeAsiTal amd Ta péAn 11,47, 37. e autd To yOpo To péAoG 47 «Buudtar 0Tt 0a1BeAe
va KivnOel tpog Ta Se€Ld (aov Exel Tapdyovta opuns R atd tov ponyovpevo yipo). Emeldn om
YEITOVIA Sev LTIAPYOLV GTopa LE avtiBeTto Tapdyovta opurs (L) n katevBuvor Tov opilel to 47
ETUKPATEL KOL 1] YELTOVLA TOEWVOUELTAL KL TIAAL o€ arvEouoa SLatadn. T ouvéxela amodibovtal o
TIPAYOVTES OTA OPLX TNG YELTOVLAS, EVG TA CUVOPLUKA TNG ATOUQ, TO 8 Kot To 9 TipocAapfdvouv

adSLPopo TapAyovTaL..
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Ewcova 2.3: AvdBeon mapayoviwv oppnis L, R, X petd v ta&vounon yerrovids (2/2) (T [03]).

2.1.3 H Avtovoun E@appoyt) EmergeSortUI

Ita mAaiowr poopams epyaciag [03], o aAyopiBuog Emerge-Sort avoAvbnke o
Se€odkd kat avamTuxBnkav TapoaAiayEg Tou. Ot TapoAAayEG TPOEKLIAV ATIO SLPOPES OTOV
TPOTIO SLACXLONG TNG AKOAOLVBIG, TNV EMAOYN TOU KEVTIPOU TNG YELTOVIAS, 0TO UEYEDOG NG
YELTOVLAG, KOL OTIS EVEPYELEG OTA AKPA TNG arkoAouBiag. AnpovpynBnKav eMioNG TIPWTOKOAAX e
SLPOPETIKOVG TIAPAYOVTEG OPHIG EVW SloupopoTomOnke €TionG KaL 0 TPOTOG 1 0 TOTIOG

EPAPHOYNG TOUG,.

Emekteivovtag 1o apytkd TpwtokoAAo tou Emerge-Sort, pe okomd va evioyvbel 1
TANPOQPOPIX TWV TIAPAYOVTWY OpHNG, SNUovpYNOnke éva véo TPwTOkoAAo Paocilopevo ot
TIPAYOVTEG OPUNG UE SLaOPETIKY) onuacio. O TEAEOTNG TUPAUEVEL TPLASIKOG OAAX  OL VEEG
TOavES TWES etvat A (Ascending, - AV¢wv), D (Descending - ®0ivwv) kau (X - ASdpopog). Ot
VEOL TIOPAYOVTEG OPUNG SEV TIEPLYPAPOLV v KATIOO PEAOG KIVIBNKE TIPOG TO £val 1) TO GAAO AKPO
™G akoAouBiag, aAA& av oTnv TPONYOUUEVN YelTovid Tou Bplokdtav eixe Tavounbel pe
avgovoa 1 @Bivouvoa Siatadn. EmumAgoy, av eMAEYEL, 1) EQAPUOYT) TOU TIPAYOVTO OPTG YIVETAL
o€ OAX TA WPEAN TNG YEITOVIAS Kot OXL UOVO OTa 0Pl NG  ALPOPETIKEG TIUPOAAXYEG TOU
aAyopiBuov Emerge-Sort umopouv va ipokuiouv av 1 avabeoT) Tapayoviwy opurg EAEYEL va
YIveETaL 1] OXL OTIG TASIVOLILEVEG AKOAOUBIEG, OTIG ATAEIVOLINTES KO OTO GUVOPLOKA TOUG UEAT. Av
o yertovid Sev etvon ta&vopunpévn ko OAa tar LEAT TG £XOUV aSLAPOPO TIAPAYOVTQ, ETIAEYETAL
0 GUVTOMOTEPOG BPOLOG, 1) KaTeLBLVOT SNAAST] TToL B ATIAUTIOEL TIG ALYOTEPES KIVIOELG. AV T
ATOUX (PEPOVV TIAPAYOVTES OPLTIG TTIOU 8E GUHPWVOUV PETAED TOUG, ETIKPATEL 1] KATtenBLVOT TIoV
SNAWVETAL ATIO TOUG TIEPIOGOTEPOVG. XTIV TEPITITWOT] TIOU Ol AVTOYWVIOTIKOL TIOlPAYOVTES
LooBabnocovy MKPATEL 1] KATEVBLUVOT) TWV UEAWV TIOU £X0UVV KAVEL PEYaAUTEPT Sladpoun péoa
oV akoAovbia. TEAog, av KaL e cuTO ToV TPOTIO TIPoKVEL LooBabpia, TOTE Sev eMAEyETAL Korpliot
KatevBuvon Kol 0 0AYOPLOPOG TIPOXWPXA OE ETOMEVI] YEITOVIA. XTIG E€TMOHEVEG SVO EIKOVEG
TIPOVCLALETOL EVA TIHPASELY I EQAPHOYNG TWV VEWV TIXPYOVTWVY OpLIG 0€ SU0 GUVEXOLEVOUG

YUpOUG eKTEAEOTG TOL cAyopiBpov.
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Ewova 2.4: AvéBsom Trapaydvtwv oppnis A/D /X petd v tagvopnon yerrovids (1/2) (Thyyr [03]).
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Ewova 2.5: AvdBeom Trapaydvtwv oppnis A/D /X petd v tavoumon yerrovids (2/2) (Tpyr [03]).
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‘000V aPOPA TIS EVEPYEIEG OTA AKPA TNG OKOAOUOING OE TEPITTWOELS EVTOTIGHOU
eYKAWBLoPWY avarttuyOnkoav §00 VEES TTHPOAAYES, TIEPY TNG apXIkIG LEBOSOL TTov ovopaleTal
Wrapping kot TipoUTo0£TEL T HETAKIVIOT OAWV TWV ATOUWV TNG YELTOVIAG KATA pio B€om
aplotepa (N avtiotoa Se€ld) wote va amedevBepwBolv. H mpwm evoddaxtikny uébodog
(Inflect) mepapfavel TV ovaBeoT GUYKEKPIEVWY TIHPOYOVTWY OPUNG OTO TEAEUTAIO Kot
TIpOTEAEUTAIO UEAOG NG akoAouBiag. H Sevtepn evodlaktikny péBodog (Exclude Ends) Sev
ETUTPETEL CTNV TIPWTN Kall TEAELTaA B€0m LG akoAoVOIag Vo ETIAEYOUV WG «KEVTPO» OTIOTE T
axpaia LEAT) KvouvTal HOVo 0T TTAAUGLOL TNG YELTOVIAS TOUG KAL ETIKOLVWVOUV HOVO UE TO HEAOG

OTO APLOTEPA 1) SEELX TOUG AVTICTOLX L

[Tp6oBeTeg MapaAdayeg SnpovpynBnkav aAAG{OVTAG TOV TPOTIO LIE TOV OTIOI0 ETTAEYETOL
TO KEVTPO TNG EMOUEVNG YELTOVIAS Tou B peAenBel amd tov adydpiBpo. H mpwm Swbéoyun
emAoYN opllel av To KEVTPO TNG YELTOVIAS Ba emAeyel e oelplakd 1) Tuyaio Tpomo. H emidoyn
KEVTPOU ptopel va evioxuBel pe 0o emmAov pebodous. H tpwytn opilel 0Tl oto TéAog Kabe
yOpou Ta pEAN Tou Pplokovtav OTO KEVTPO TNG YELTOVIAG TIOU ECETACTNKE ELCEPXOVTAL OE
KATAOTHOT) aSPAVELNS KAl CTAPXTOVY VA aVTATIOKpivovTal o€ umvopata. ['ia m Siatmpnon outg
™G TANPOPOPIAG XPNOLOTIOLEITAL EVAG TIVOKAG 0 OTo(0G TIEPAAUBAVEL TIG UVTIOYMPLEG TIPOG
emloyn Bgoelg g akoAovBiag. H pébBodog avt ovopaletan “Use Probability Table”. H eutepn
1EB0SOG Exel WG 0TOXO VU SWOEL TIPOTEPAOTITA OE YELTOVIEG TIOU BEWPNTIKA £XOUV PEYOAVTEP

TOavOTNTA Vo GLUPBAAOVY oV €GEALEN NG TASLVOUNONG, EMAEYOVTAG GUECA WG KEVTPO TNG
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ETOUEVNG YELTOVIAG €val amd Tar SU0 AKpa NG YELTOVLAS IO Ta&VopnBnKe ™V TeEAgvTaia opdL.

Av TtpokOet kivnom pe avéovoa TagvopNoT, wG EMOUEVO KEVTPO EMAEyeTaL TO SeEl OpLo NG

T(POTYOUHEVNG YELITOVIAS eV av TPokUPEL kivnon pe @Bivovoa tagvopnon emAéysetal To

apLoTEPO OPLO NG TEPONYOUpEVNG Yertovias. H péBodog autn ovopddetar “Last Sorted Bound”. Ou

2 emumAgov pEBodoL UopovV va cuVSLAGTOVVY HETAED TOUG KL EITE E GELPLKT] 1) TUXALX ETTAOYN

KEVTPOU.

TéAog, 600V a@opd TOV TPOTIO KAL TOV TOTO EQPUPHUOYNG TWV TOPAYOVIWY OPUIS

UTTOPOVV VA XPNOLUOTIOM B0V apKeTEG ekB0XEG. O TPOTIOG EPAPOYNG UTIOPEL Vi Eival Evag amd

TOUG TINPOKATW:

Kapia Evépyswa (No Action) dmov 8gv aAAG{ouVY 0L TIHPEYOVTEG OPUTG TWV UEAWDV TNG
axoAovBlog.

E@apuoyr) (Set Properties) 6mov ta péAn pocAapBavouy VEOUG TIHPAYOVTES OPUNS
aveEApTTA ATTO TOUG TIPOTYOUUEVOUG TIAPAYOVTESG OPUNG TOUG.

Anddewym (Reset Properties) 6mov ota péAn avatiBevtar adidpopos mapdyovtag
opHri.

KAypoxwt) E@appoyr) (Scale Properties) 6mov, av éva pélog €xel adiagpopo
TIPAYOVTA OPUNG TOTE TIPOCAXUPAVEL VED, CAALWG, OV O TIPEYOVTAG OPLIG TIOV EXEL ElvaL
avtiBetog Tou VEou, TOTE 0 TOAAOTEPOG TIOAEIPETAL KAl avaTiBeTar 0 adla@opog

TPy OVTOLS,

KaBe évag amod Toug Ttapamave TPOTIouS PTOPEL VO EQPAPUOOTEL LE SLAQOPETIKO TPATIO

OTI§ TIUPAKATW OUASEG CUVOAWV:

Tagwopnpévn yertovia (Sorted Set) Tov a@opd TIS YEITOVIEG IOV TN GTLYUT) TIOU TIS
ETMOKETTETAL 0 OAYOPLONOG Efvar 1161 TAEIVOLTUEVES.

Tuvopa Tasvopunuévng yertovids (Sorted Set Borders) mou agopd ta Gropa ov
OUVOPEVOULV LIE TNV TIPOG TPEXOVOA YEITOVLA.

Tvopa yertovidg Tov poAig tagvopmbnke (New Set Borders) mouv agopd ta
OUVOPLOXKK ATOUN YELTOVIAG 1) OTtold otV €vapén Tou TPEXOVTOG YUpou Sev 1Tav

Tagvopnpevn, cAAG Tagvopn Onke Katd T StdpKeld Tou.

Zta mAaiowa ™G TpoavapepBeicas epyaciag[03], yiax v afloAdynomn twv mapoAAaywv

Tou oAyopiBpov Emerge-Sort, avamtiyxnke 1 e@apuoyr) EmergeSortUl (EmergeSort User

Interface - Awemagn Xprom oAyopiBuov Emerge-Sort). YAomoumOnkav, pe 1t yAwooo

TIPOYPOUUATIOHOV Java, Hio oelpd amtd KAGOELS UE OTOXO VA SLEUKOAUVOLV TV EQUPHOYT TWV
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SLAPOPWV TIAPOAAXY WV XAAX KL TWV SLAPOPETIKWY TIPWTOKOAAWV. Ot KAAoELS opadoTron)Onkav
Kol oynuatioav BiAodnkn tomov jar (Java Archive). To ypa@d mepBdAAov TG e@apUoyng
oxedldotke oto mep3dAiov Visual Studio .NET 2008 pe xprion ¢ yAwooag C#. H mapexopevn
AELTOLPYIKOTNTA ATIO TN SIEMAPY] TOV XPNOTN TIAPEUEVAV TIANPWS SLaXWPLOUEVES. To Ypopiko
mep3dAdov dnpovpyel avtikeipeva Twv kKAdoewv ™G BiBA0O1 KNG kat koel peBodoug toug. H
EPAPHOYT TIPEXEL TNV EVKALPLX 0TOUG XPNOTES VA SLEEGYOUV TIELPAPATA KAL VAL KXTAVO1|GOLV TI§

TIPOAAXYEG TOL OAYOpLlOpOL Kot var eE0IKELWBOVV e ToV TPATIo AstToupYiag Tov.

'000V aPOoPA TOV TPOTIO XPNOTG TNG EPAPUOYNS, 606NKe pueyddo Papog otnv eAsubepia
EMAOYWV. ATO TO KeEVIPIKO TXPAOLPO TNG EPAPUOYNG O XPNOTNG UTOPEl va oploeL TG
TIPAUETPOVS TIPOCGOLOIWAOTS (TO TIPWTOKOAAO TIov Bl XpnouoTomOEl, Tov TPOTIO ETAOYNG TG
YELTOVLAG KOL TOU KEVTPOU TNG, TIS EVEPYELEG OTA AKPA TNG AKOAOLOING Kt TIS TIAPOAAAYEG BTNV
EPAPUOYT TWV TIAPAyOVTWY 0pUNS) KaBwG eTiong To PEyeBog TG SOKIAOTIKNG akoAoubiag Kot
TOV Avw opiov ekTédeon. H epappoyn Umopel va kataypael AETTTOUEPWS TA PrILATH EKTEAEGTG
KOl TNV KATACTOON TWV GKOAOUOLWV KL TWV CUVTEAECTWVY TWV ATOUWV o€ KABe Brua av o
XPNOTNG evepyoTomoel T oxeTikn emioyn (Enable Logging). MOA 1 ta&vopnon teAewwnoel, 1
EQPAPUOYT] TIPOVCLALEL TA OTATIOTIKA QTIOTEALCUATH OF THVOKQ, WOTE VA €lval Suvatd va
xpnowomomBouv yux oUykplon. EmmAgov tapovsidlovtal ol akoAovBieg Tov Tapdy ko Ko
av £xeL evepyomomBel 1) emdoyr) Enable Logging, mapovoidlovtot avoAuTKA Kot Tor frjlata Tov

aAyopiBpov KaBwG Ka 1) TEAKN KATAGTAOT TWV HEAWV.

Extdg amd my efokeiwon pe Ti§ TapaAday£g Tou oadyopiBuov Emerge-Sort, 1) epappoyn
TIHPEXEL €VOV  YEVETIKO OAYOpOUo a&loAdynong twv Sla@opwyv ToPoAAXYWY, YL TNV
QVATIHPACTACT] TWV OTIOIWV XPNOLLOTIOMBNKAV ATopA Ta OTIolal amoTeAovvTaL amd £EL yovidia,
éva Yl To Baoikd TIPWTOKOAAO KoL TIEVTE YA TIS BACIKES TIAPAUETPOVGS TOU KADE TIPWTOKOAAOUL. O
YEVETIKOG 0AYOPLOpOG EKTEAEL OAOUG TOUG SUVATOUG GLVSLACHOVS TIAPAUETPWY TWV SIABEGILWY
TIPOAAXYWV Kol BewpriBnke avapevopevo 6tL cuvduaopol ou Sev 0dnyolv o tavounon Ba
QVTITIPOCWTEVOVTAL ATIO ATOUA TIOV TIOAD Yp1iyopa Ba e§odepBolv amd Toug TANBLGHOUS Tov
YeveTikov oAyopiBpov evwy avtiBeta Ba avadeyBovv ol o amodotikol Ao aUTOUG LE
QVTIKEWEVIKO TPOTO. [ TV eKTEAEOT] TOU YEVETIKOU OAYOpLOHOL Xpnoomombnke pio
BAL0OMKN Tov avarrtuyxbnke oto Evolutionary Computation Laboratory touv George Mason

University pe v ovopacia ECJ[16].

H BBA0BMKn ECJ eivar otv ovoio pia TAQT@OPHA EQAPUOYNG YEVETIKWY 0AYOPIBLWY e
TOAATAEG SuvaTOTNTES (TLY. TAUTOXPOVI EKTEAEOT] SLUPOPETIKWY CEVOPIWVY), TOA) KoAN
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amodoon kot vmAn pocappootikdmTa. H BA061Kn ivan StaBéoiun oe popen jar apxeiov
Kol OUASeG Java KAAGEWY IOV VAOTIOLOUV GUYKEKPLUEVEG AEITOUPYIEG OTIWG SIAPOPES TEXVIKESG
Snuovpylag, emAoyng kot 6EAENG mMANBuopWyY. ZTa MAAUCIL TG AVATITUENG TNG EPAPUOYTG
EmergeSortUI, n BA0bnkm ECJ emektabnke wote va pmopel va kAnBel wg autovopn diepyacia
Héoa atto To MEPBAAAOV NG EQapUOYTG. ['lar To oKOTIO arUTO, AvaTTTUXBNKAY ap)Elot TTHPAUETPWV
WOoTE v povteAomomBolv ol mapoAdayes tou oAyopiBuov Emerge-Sort kot avamtoxbnkav
OpLOEVEG eTMALOV Java KAAoES yio v opBn évapén g Slepyaciag kal €6080V Twv

TopapETPwV. [pogkuie pe autod Tov TPoTo 1) emektapevn BUBAL0BNKN e To dvoua MyEC].

2.2 Teyvoloyiec kat EpyaAsia

0 KVPLOTEPOG OTOXOG TNG TIAPOVONS UETATITUXLAKNG SaTpIfnG NTav 1) HETATPOTN TNG
AELTOVPYIKOTNTOG TIOL avaTITUXBNKE Yot TV autdvoun eappoyr] EmergeSortUl, wote va yivel
SaBéoun péoa amd pia epappoyn lotov. N'a ™ petatpom) auT XPNOWOTOn|ONKIY APKETA
epyoelor Kal TEXVOAOYIESG, T OMUAVTIKOTEPA OTIO TA OTO TIAPOLOLALOVTAL OTIG ETMOUEVES

TP Oy PAPOUG,.

2.2.1 HTAwooca HTML

H HTML (Hyper-Text Markup Language) eivar pia meptypaikn) yAwooa (markup
language), SNAadN €vag €0IKOG TPOTIOG YPAPNG KEWEVOU TIOU TrEpAUPBAVEL TIANPOQOPIES
HOP@OTIOMONG LE TN Hop@n €TIKETWV (tags). Ot epappoyeg mepujynong lotov (Web Browsers)
avoryvwpifouy ouTo Tov TPOTIO YPAPNG KOL LOPEPOTIOOVV TO OXETIKO KEUEVO QVAAOYQ HE TIG
EVOWIATWHEVES TIANPOPOpPIEG pop@omomone. Ot eTikéTeg oL xpnoomolovvtal oty HTML
woTe va Swoovy TI§ amapaitnteg odnyleg otov web browser cuviBwg opidouv v apym 1 To

TEAOG LLag Aettoupyiog ko Bpiokovtat Tavta HETAED TwV LUPBOAWY < Kot >, (TL.x. <BODY>).

"Exouv BeomioTel TTpodiarypa@ég woTe oL LoTooEASES va TipodAAovTal Le Tov (5l TPOTo

o 0Aeg TIG e@apuoyég mepujynons lotol. Kabwg Opws ol e@apuoyés autég €yvav Tio
TIEPITIAOKEG  EVOWHATWVOVTAG OPKETEG ETIMALOV  AEITOUPYIES, EMPAVI(OVTAL TIEPUTTWOELS
acvpfatémrag otV eu@avion tooeAidwyv. T v mapovoa SatpPr] emAExOnke oA
oxedlaon twv HTML oeAidwv ¢ E@appoyns Iotol kot twv moporyOpevwy amoTeAEoUATWY.
XpnowotmomBnkav, EKTog amd TIG BACIKEG ETIKETEG LOPPOTIOMONG TG OEAIBAG, ETIKETES YL T
Snovpyia @oppwv, ™V amooToAr] SeSoUEVWY 0TOV EEUTINPETNTI KoL TN SNILOVPYIX TIVAKWV.
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[TAnpo@opieg oxeTik& pe T oVvtadn Kal TS emMA0YEG Twv Sabéowy etiketwv g HTML
Bpebnkav otV wotooeAida W3Schools [19].

2.2.2 HTexvoloyix twv Java Servlets

Ta Java Servlets [20] eivar pia texyvoloyia Baciopévn ot YAWGOA TPOYPAUUXTIGHOV
Java, pe mv omola eivar Suvatd va apoyBel Suvapkd Sadiktuako mepiexopevo. Eva Java Servlet
elvat oV ovoia éva avtikeipevo piag kKAGong ¢ Java 1 omola emekteivel v kAdomn HttpServlet.
o va ektedeoTtel 0 KWSIKAG TG KAGONG TIPETEL va TIEpANPOEL g Evav e18ikd EUTMPETNTI| IOV
umopel v logevioel Servlets, évav Servlet Container. Xta mAaiolr outg G epyaciag
avartuyxBnkav Java Servlets, Ta ool TTaipVoLV TI§ pUOUICELG EKTEAEOTG IO TIPOCOUOIWOTG TOU
aAyopiBpov Emerge-Sort kot koAovv katdadMnia T BAobnkes (jar files), ot omoieg
EVOWHIATWVOLV TNV EMOUUNTI AELTOVPYIKOTNTA. AQPOV 1] TIPOCOUOIWOT) 0OAOKANpwOEL, Ta Servlets

emotpépouy éva HTML apyeio pe Ta amoteAéopata.

H texvoloyia twv Java Servlets eivat omv ovoia €A g teyvoroyiag CGI (Common
Gateway Interface "Kowo IepiBaiiov Aemtagnc™) 1 omola Eekivioe wg pEB0SOG EMEKTAGNG TNG
AELTOVPYIKOTNTAS Twv efutmpemTwy loto (Web Servers) pe v Suvatomrta eKTEAEOTG
€CELOIKEVIEVWV TIPOYPAUUATWY. To HOVTEAO aUTO TIPOEBAETIE TN UETAPOPAE TwWV SESOUEVWY ATTO
TO XpNoTn cLVNBWS HEow piag @opuag HTML, v ektédeon evog TIPOYPAUUATOS OTO Server Kol
TNV EMOTPOPY] TWV ATOTEAECUATWY 0TO XpNotn uéow HTML. To povtédo CGI, av kot vpews
Slabedopévo, SnUIOVPYOVoE OE KATIOLEG TIEPUTTWOELS TIPORANUXTA Ao@AAEIG 1] Slayxeiplong
mopwv. H teyvoloyia Twv Java Servlets emEKTEVE AUTO TO HOVTEAO TIAPEXOVTAS HIYXAVIGHOUG
EVKOAOTEPOU XEPLOUOV TWV SeS0UEVWV €00V KL £6080V, BEATIWVOVTAS TN SLoElpLoT TTIOPWV

Kol OUUBAAAOVTAG OE TIO AUOTNPES TIPOUTIODETELG EKTEAEOMG YA BEATIWON TNG ACPAAELQG,.

['a mv epyaoia xpnowomonbnkav Java Servlets cupfata pe to vedtepo AP, to Java
Servlet 3.0. [leploodtepeg TANPO@POPLES Yiar TN xprion Twv Java Servlets pmopolv va avalnmBouv
0€ OXETIKN loooeASa TG eTaupeiag Sun [15].

2.2.3 0 Etvmmpem g Tomcat

OTwG ava@EPBNKe, Yt v eKTEAEOTEL 0 KwOIKaG €vog Java Servlet Tpémel va

eykataotabel og évav Servlet Container, £vav eEuTmpeTT) 0 0TI010G avoAaUPAvEL va SlaxelploTel
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TIG AULTNOELS TIOV (PTAVOLV G€ aUTO 1) KATIOW0 GAAO Servlet. ' v epyacia outh) xpnopomomOnke
o Apache Tomcat[21] €kSoomng 7. O Adyog Tov emAéyOnke lvan yatl eivan evpéwg Stadedopévog
KoL VTIAPXEL SLKBEGUOTNTA 0TO KEVTPO SIKTVUWV ToL Taveoiov. Eautiag Tou yeyovdtog ott
elvat TOAY SLaSeSoPEVOG, UTIAPYEL APKETT) TIANPOQOPIOL OYXETIKA HE TN PUBUIOT TOU 0AAL Ko

TIOAAG epYOAELQ T OTIOI0t UTOUATOTIOLOVV UEYAAO HEPOG TN,

2.24 To MepBairov Avantuéng Eclipse

To eclipse[22] etvar éva TepiBdAiov avamtuéng Aoywopkov (Integrated Development
Environment - IDE), To omoio xpnoulomoLeital yix TV avamtudl €QapUoy®wy ot YAWOOX
TIPOYPUUUATIONOV Java (kat dAAeG YAwooeg). ‘Exouv avamtuyxbel apketég emektaoelg (plug-ins)
ywx To eclipse ol omoieg TTapEYOUVY eMTALOV SuVATOTNTESG. Mix ATIO UTES TIAPEXEL KTUVEPYATLO»
Tov eclipse e Tov e&ummpetn ) tomcat wote va dnovpynOel Eva evomtompévo mepBdAAov oto
oTtolo YpAapeTal 0 KWOKAG, petappdletal, eykabiotato (yYivetan deploy) otov servlet container
Ko Sokpadetar Me ) xpriom tov eclipse apketég Sladikaoies yivovtal cuTOUOTA e ATOTEAEG A
va Teploplfovtal Ta AdON Kol val LELWVETAL 0 XpOVog Twv SoKwV. EmmAgoy, av 0 kwdikag yivel
TepImMAOKOG, TO TIEPBAAAOV UTopEl var TTapaoyel SuvatoTnTeg amoo@oApudtwong (debugging)
wote va Ppebovv evkoAdtepa Ta AdON. Afilel va Toviotel 0TL 11 €kSoom Tou eclipse oL
xpnowototeita (eclipse for JEE Developers) mepiéxel 6Aeg Ti§ amapaitntes emektaocels (plug-ins)
oA\ kot TiS BifAoOnkes (Software Development Kit) mov ypewdlovtat yi v avamtuén Java

Servlets kaL v eykataotaot otov Tomcat (Tomcat deployment).

2.2.5 H Texvoloyia twv Java Applets

Ta Java Applets [17] eivar pkpo-e@apuoyes ypappéves cuvnbwg ot yAwooo
TIPOYPOUUATIONOV Java oL OTIOIEG Eivall OXESIACUEVES YIX VX EKTEAOUVTOL OO it E@apUoyn
miepujynons lotov (Web Browser). Zuvfwg evowpatwvovtat o€ pioc HTML ogdiba (0Twg
EVOWUATWVETAL THPASEIYUATOG XAPWY Wi EKOVA) KOl HETOPOPTWVOVIAL OQUTOUATH OTNV
epappoyn mepmynons Iotod mouv (moe TN cEAISa TAPEXOVTAG TN AELTOLPYIKOTNTA TIOU
vAotowovv. Epgaviomkav pe v 11 ékdoon ¢ Java to 1995 kot yevikd emTpEMETAL Vo Elvat
YPOUUEVA OE OTIOLBNTIOTE YAWOOA UTIOPEL VAL LETAPPAOTEL 08 KWwdKa pnyavig Java (Java Byte-

code) aAA& cuviBwG etvat ypappéva o€ Java.
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Adyw ™G @opnTOTTAG TOL KWAWKA pnxovns Java, ta Java Applets pmopoUv va
EKTEAEOTOUV OE TIEPUTYNTES TIOU EKTEAOUVTAL OE OTIOLASTIOTE TAXTPOPUA AXPKEL OE QUTI) VAL EXEL
eykataotafel pio ovpPat) €kdoon ™G ewovikng pnxoavis Java (JVM- Java Virtual Machine).

Emtiong elva ToAU 0koAo €va Java Applet va petatparel o€ cutovoun e@appoyn Java.

Ta Java Applets, av kot Bewpolvtal ApKETE WP TEXVOAOYIX, XPTOLOTIOLOVVTAL KKOUX
KO(L OT]LEPX VIO EQAPHOYES TIOU ATIAULTOVV TTIOAAOUG UTIOAOYIGHOUG 1) TIEPITIAOKX YPAPLKE, KaBwG oL
epappoyég mepmynong Iotod poAg mpdopata evowpatwoav teToleg duvatdomres Ta Java
Applets katd kavova TepAapBavouy Ypapiko TepBGAloV Kal avtidpolv OTIS EMAOYEG TOU
XPNOTN HE 0AAQYEG OTO YPaPIKO TEPIBAAAOV 1) EKKIVIOT UTIOAOYIOTIKWY SIASIKAGIWV. ZuXva
AOLTIOV XPTGLUOTIOLOVVTAL YLt EQAPHOYES ETHUOEENG 1 Y EKTIAUSEVTIKEG E@apUoYEG. T'la Adyoug
Ao@AAELOG 1) EKTEAEOT TwV Java Applets meplopiletal o€ éva KAEIOTO TEPBAAAOV EKTEAEOTG
(sandbox) amo TS epappoyes mepujynons lotod. Me auTO TOV TPOTIO £XOUV TIEPLOPIOUEVY
TPOoPaon 6€ TOPOUG TOU GUOTHUATOS OTO OTIOI0 EKTEAOUVTAL KAl POVO UETA OTIO CXETIKN

€YKPLOT TOL XP1IOTN UTTOPOVV Vo AABOUV ETITTALOV SIKOLWUATH EKTEAECT|G.

2.2.6 ToWindowBuilder Plug-in ywx to Eclipse

' v gukoAdTEPT o)xESiaOM TOL Ypa@koy TepBaArovTos Twv Applets emAéyOnke va
xpnowotomBel to eclipse plug-in WindowBuilder [23]. To plug-in outd emtpénet tn oxediaon
evog ypaikov TepBaArovtog (GUI - Graphical User Interface) yia egpappoyég Java 1) Java Applets
KO(L TNV UTOPOTT TIOPAYWYT) KWSiKa Java. ZTo Ao TG EpYAOLOS, TA TIEPIOGOTEPA UEPT) TOV
ypa@wov TepBaArovtog twv Applets dnpovpynOnkav kot TomofeTBnKav pe T xpnon g
mpoPoAng oxediaong (Design View) tou plug-in. Ztn cuvéxela emidéxBnke 1 mPofoAn KwoKa
(Source View) tou plug-in kot 0 kwdwag mov mapnyaye To plug-in tpomomon|dnke KatdAAnAa

Y10 TG QVAYKES TNG EQAPHOYIS.

2.2.7 Eykataotoaon kot llapapetpomoinon tov lepiBaiiovtog Avamtuing

o v €UKOAGTEPT] AVATITLEN KA TOV TIO ATTOSOTIKO EAEYX0 TNG E@aPpOYNS loTov Tov
avaTTTUXONKE oL TIpoavapePBElceS TEXVOAOYIEG GUVBLACTNKAV WOTE VA SNULOVPYNOOLVY Eva
EVOTIOMUEVO TIEPIBAAAOV avaTTTLENG Kot Sokipwv. Xpnowoton)onke o Apache Tomcat ékSoomng 7
Kot 1o eclipse ywx avamtuén JEE (Java Enterprise Edition) epappoywv. PuBpiotnkay katdAAnia

wote ta Java Servlets Touv avamtiooovtal oTo eclipse va Popovv va SOKIMAGTOUV GTOV TOTIKO
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Apache Tomcat. ETtimA£ov, yia tnv UKoAGTEPT AVATTTUEN TOL YpaPKov TEPBAAAOVTOG TwV Java
Applets, to plug-in WindowBuilder evowpatwbnke oto eclipse. H dwdkaola
TpaUETPOTOMOoNG Tov TEPAAAovTog Paciomke oe €vav Sladiktvakd odnyo [24] ko

TIEPLYPAPETAL AVOAVTIKA GTO TIAPAP TN A.
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Ke@aiawo 3

Avantuin E@appoync Iotov pe
ExtéAeon YIOAOYLOU®WV GTOV
ESutmpetn)

'OTwG avaPEPONKE Kol otV €l0aywyr), To 1° oTtddlo ™G TaPoVcAS UETATITUXLOKNIG
Satp g mepeAdufave v vAoToinom e@appoyns lotov 1 ool pmopel va SexTel TapapéTpoug
T(POGOLOIWONG TIAPoAAXywV Tov adyopiBpov Emerge-Sort kot va EKTEAEGEL TOUG ATIAPALTI TOVG
LTIOAOYLoUOVG PEoW €VOG Java Servlet rov Bpioketat o€ e&ummpem ) lotov. O kKupLOTEPOG AGYOG
QVATTTUENG TNG CUYKEKPEVNS EQAPUOYTG [TOV lval TO YEYOVOGS OTL UTIOPEL VOt EKTEAETTEL XWPI§
VO oToUTEl EYKATACTAOT OTO oVoTNUX KaBe xprotn. EmmAéov av 1 Asttoupykdmta g
emektadel, amoteitat va avaBaBUoTel HOVO KEVTPIKA WOTE va Yivel Slabgom pe T véa ™G
Hop@T) o€ GAOLG TOUG XPTOTEG. XPNOLUOTIOIWVTAG WPLLES TEYVOAOYieG loTtov dmwgn HTML kot ™
YAwooa TPOYPAUUATIOHOV Java, 1 e@appoyn lotol pmopel va ekteAeotel ota TEPLOCATEPX
ovoTHata apkel va StaBgtouy kamola spappoyn mepujynong lotod (Web Browser), aipovtog
TIEPLOPLOUOVG EKTEAEDTIG AGYW TIOPWV 1 €ldoug TMAaTOopuras. H epappoyr Iotol Spa ovolaotika
¢ Véa Slemaupn Tov ypnotpototel BiBAobkeg Tov £xouv 110N avarttuyBel Ko AmAd avTiKaBLoTd

T0 Yypapwo TmepPdAAov ™G outdvoung e@appoyns EmergeSortUL ‘Etol  emetevyx6n
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EMOVOXPNOLUOTIOMOT TOoU Kwdlka  SlTnpwvtag XOUNAG TO KOOTOG UAOTIOMONG o€

avOPWTTOWPES.

IV apyKn) GeAISA NG EQAPLOYNG O XPIOTNG UTTOPEL VO CUUTIAPWGEL TIG TIAPAUETPOUS
™G mpocopoiwong Touv Emerge-Sort kat 6tav emA£gel «Run Emerge Sort» ekteAsital éva Java
Servlet, To omolo SxBdlel TIg TAPAPETPOUG TIOV ElGT)YAYE O XPNOTNG ot Popua s HTML
OeABaG, EKTUTIWVEL TIG TWEG TWV HETAPANTWY, KAL OTI) OUVEXEWN, QPOU EKTEALOEL TNV
T(POCOOIWOoT TUTIWVEL Tar Statistics kat To Log g mpooopoiwong. EmumAéov, amd SwapopeTikn
oeABa ™G EPAPUOYNG EXEL T SUVATOTNTA VA UETAPOPTWOEL EVA APYEID TIAPAUETPWY YEVETIKOU
aAyopiBpov Kol Vo EKTEAEGEL TOV YEVETIKO aAyoplOpo a&loAdynong Ze autn TV TEPITTWoN
ekteAelTau Eva Ao Java Servlet, To omoio StBAleL TIG TTAPAUETPOUS TOL ap)Eiov Kat EEKIVA TV
EKTEAEOT] TOU YEVETIKOU 0AyopiBuov. Ta amoteAéopata amodnkedovial 6€ apyEL0 TO OVOUX TOV
oTolov £xeL opioel 0 YPNONG Kal UTIOPEl v HETAUOPPWOEl peTd amd évav €vAoyo Xpovo
ektéAeonG. Extog amo Tig tpoavagepOeioeg oeAlSeg LTIAPXEL piat GEAISA 1) OTIOIX TIPEXEL YEVIKEG
TIANPOQPOPIES Y TOV 0AYOPIOH0 KaBwG £TTioNG Kot pia 6eAiSa TTov Aertoupyel we Bonbela yiax
OUUTANPWOT] TWV TOPAUETPWY. YTIAPYEL OKOUX Mot OEASa omtd TNV OTolot UTTopovV Vo
avaoupBollv - TTIOACIOTEPA  ATOTEAEOUATA  EKTEAEONG TOU  YEVETIKOU  oAyopiBuov. H
AELTOVPYIKOTNTA TIOU TIAPEXEL 1 €@appoyn lotov éxel «kAnpovounBel» amd v e@appoyn
EmergeSortUL. Ilo ocuykekpéva, 1 Asttoupykotnta tov Emerge-Sort kot G ektédeong
YEVETIKWY oAyopiBuwv ntav 16N Swbéoyn pe ™ popen opyelwv jar (Java ARchive). H
AELTOVPYIKOTNTA TOU YEVETIKOU oAyopiBuov mepapfdvetar oto jar MyECljar svw 1
AELTOVPYIKOTNTA TOU oAyopiBpov EmergeSort oto jar EmergeSorterjar. v e@oappoyn
EmergeSortUI ta jar apxeio xpnoylomolovtat amo To ypapiko TepBEAAOV TG EQAPHOYTNG WOTE

KOTOAANAQ avTIKelpeva va SnpovpynBoiv Kat va EKTEAEGTOVV oL LEB0dol Toug.

User PC

EmergeSortUI

Ewova 3.1: To povtédo eKTéAEoNS TG auTOVOUNS E@appoyns EmergeSortUL
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Imv e@appoyn lotov Tov avamtuxBnke ota MAaiola ™G Tapovoag StpiPrg, Ta Java
Servlets Tou SnpLOLVPYNBNKAV EVOWHATWVOUV QUTA TA jar apxela WoTeE, Ao SexTovV amod TO
XPNOTN TI§ OXETIKEG EVTOAEG, SNUOUPYOVV QVTIKEPEVA oUTWV TwV PBBA0BNKWY Kot KaAoUv
nebodovg tous. Ta jars «fouv» Kol ekteEAovvial oto TEPPOAAOV TOU €fuTmpPETNT. XTO
mepl3dAlov tou ypnom ueta@épstar amid pio HTML oeAida pe ta amoteAéopata. H
AELTOVPYIKOTITA TOU YEVETIKOU aAyopiBuov meplapfdvetal Aéov ota jar ECJRuntimejar kot

ecj.jar evw 1 AertoupyodtTa Tov cdyopiBuov EmergeSort oto jar EmergeSorter.jar.

User PC Apache Tomcat

—[[necsseve ] fnenesesonsevel

HTML P

Ewova 3.2: To povtédo extédeons twv Java Servlet.

210 HovTEdo ekTéAEoTG TwV Java Servlets, 1 por) Twv Sedopévawv akoAovBel v Topeia
IOV (PAIVETOL OTNV EMOUEVT EKOVA: Ol TTHPAUETPOL ELGAYOVTAL ATO TO XP1joTh péow pioag HTML
@opuag (1). Ta Sedopéva g opuag petagépoviat (2) péow evdog HTTP request oto Java
Servlet To omoio ovodauPdavel va ektedéoel (3) TOUG ATALTOVHEVOUSG UTIOAOYLOUOUG
XPNOWOTIOLWVTAS TNV TIPOYPAUUATIOTIKN Aoy Kot TS BBAL0OMKeS TTov €xouv 1181 vAoTomBel
YL TNV QUTOVOLT] EQAPHOYT. AP0V 0L UTIOAOYIOHOL EKTEAEGTOVV TO Servlet GTEAVEL WG aTtAvVTNON
(4) éva véo HTML apyxeio To omoio epapBavel ta amoteAéopata. Tédog n HTML oeAiba pe T

QmoTEAEoHATH ATEWKOVI(ETAL oo ToV TIepuyn T Iotov Tou xpriom (5).

Web browser Servilet Container

HTML | Settin HTTP R
Page 5 ’ — cquest ‘ Calculations Saia

\ | Senvlet

HTML °
Bage | eulB O ‘ HTTP Response

Ewdva 3.3: H por| SeSopévav ot E@appoyr] [oToU e ekTéAeo UTIOAOYIO UMV 0TOV EEUTIPETNTH.
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TT0 KEPAAQLO OUTO TIEPLYPAPETOL T) AELTOUPYIKOTNTA IOV Tipoa@EPeL 1| E@appoyr| lotol péow

Java Servlets kain péBodog vAotoimong ™.

3.1 AsttovpylkotnTa

TV apx} 000vn TS EQApUOYNS 0 XPNIOTNG UTTOPEL VAL CUUTIATPWOEL TIG TIOPAUETPOUG
NG TIPOCOUOIWONG SlaPdpwV TIapaAraywv Tou Emerge-Sort.

Emerge-Sort @ WWW x

€« - C [@IocaIhost:BDBD/‘emergesurt/index‘html ﬁJ ‘ Q [SER.N

A/D Pratocol (By Position Moves) [+

NoAction  [-]

NoAction  []
Mo Action _[~]

Ewova 3.4: H apyn oedida g E@appoyns lotov.

Av o0 xpiog cupmAnpwoel Ti§ TapapEtpoug Tou Emerge-Sort kot emiAegel Run Emerge-
Sort, exteAeitan to Servlet runEmergesort to omoio Stfddel TI§ TAPAUETPOUG TIOU ELCTYAYE O
XPMoG ot @oppa ™G HTML oeAibag, EKTUTIMVEL TIS TIES TV LETAPBANTWY, KXL GTI GUVEXEL,

QPOV EKTEAECEL TNV TIPOCOHOIWOT) TUTIWVEL TA Statistics kat To Log ™ Ttpooopoiwon.
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Y Eeregesmowm 7\ B T e =il T —— e !

€« C' | @ localhost:8080/emergesort/runEmergesort W & H (ST

You have just executed Emerge Sort with the following parameters: M
Protocol: ADProtocolPosition

Selection Type:Random

Use Probability Table:true

Last Sorted Bound:true

Action On Ends:Wrap

Momentum Variations On Sorted Set:NoAction
Momentum Variations On Sorted Set Borders:NoAction
Momentum Variations On New Set Borders:NoAction
Limit Factor:1

Exponent (24):3 Exponent To(2"):5

Samples:10

Diameter:3

Enable Logging:false

Simulation Parameters:

Back to Home Page
CAUTION: If F5(Refresh) is pressed on this page (Results). a new Emerge-Sort Execution will be started.

Statistics:

Simulation execution time: 78 milliseconds

18 15.1 9.0 320 15L.0 2575 |15 35 206 3.0 175 40 244 4 6

11 8 16.0 16.0 16.0 16.0 13 10 3.0 12.0 175 10 50 14.0 1 0

12 140 14.0 140 140 3375 20 60 210 40 20 70 320 1 0

13 [ 130 13.0 13.0 130 325 20 60 260 40 20 70 320 0 1

14 [ 140 14.0 14.0 140 175 10 40 140 20 10 6.0 16.0 0 1

=== 0 1€ N0 160 160 14N Rl 1N a0 N 208 1n &N E N n 1 2

14 14 7
Ewova 3.5: Ta anotedsopata g ipocopoiwong (1/2).
[ B emergesongwww <\ . Al . " W =

< C' | @ localhost:8080/emergesort/runEmergesort # € T QA
38 32 (3580 3580 3580 3580 1725 [10 330 5520 1975 70 340 632.0 0 1 .
39 32 3310 330 3310 3310 146875 6.0 30.0 4700 17875 60 310 572.0 0 1

310 32 2910 2910 2910 2910 1278125 00 280 4090 155 0.0 280 496.0 1 0
Log:

om |

8 1 1 1 -1 20 24 44 53 45 12 60 54
XXXXXXXX
00000000
00000000
00000000

g |1 1 2 0 122024 444553 5460
AAAAAAAA
11213211
31112211
51112211

8 1 2 1 -1 442019263928 127
XXXXXXXX
00000000
00000000
00000000

g |1 2 2 0 119202627283944
AAAAAAAA
23524542

—_— EERE RN IY 32

Ewdva 3.6: Ta amotedéopata g ipooopoiwong (2/2).

Av o xpnotg emAe€el ) oAb Genetic Algorithm pmopel va ekteAéoel To YeveTiko
ayopiBpo. Mo va eKTEAETTEL 0 YEVETIKOG 0AYOPIOHOG atoTeiTan éva apxelo TTapapETpwy (e T
KatoAnén .params). O xprjoTnG UMOPEL VX LETAPOPTWOEL TO CXETIKO apyelo amd cUVSECHO TIoV

TIPEXETOAL 0T GEALSX KOl VAL TO TPOTIOTIOW)GEL VOAOYX LLE TO TIEPOA YEVETIKOU aAyopiBpov Ttou
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emBupel va ektedéoel X ouvéxela, péow g HTML @oppag emAEyeL TOV KATAAOYO OTIOU £XEL
amoBnkevoel To apxelo TOPAPETPWY. AKOAOVBWS EMAEYEL TO OVOUX TOU OPXEIOL TWV
amoTeAeopATwVY Tov Ba dnuovpynoel to Servlet. Emdéyovtag “Upload Parameter File and Run
Genetic Algorithm” exteAeitar to Servlet runEC] to omoio ekkivel TO YeVETIKO aAyoplOpo (e Eic0d0
TO APYELO IOV PETAPOPTWOE 0 XpN oG To servlet emoTPEPEL TO GUVSEGHO ATIO OTIOV 0 XPNOTNG

UTIOPEL VAL LETAPOPTWOEL TO ApXElo e Ta amoTteAéopata (apyeio e€080v).

Emerge-Sort @ WWW x

€« > C {@Iocalhost:BDSD/emergesort,"genetic.html *J ‘ Q SRS

Ewova 3.7: H oediba ektédeon yevetikou adyopibuou (Genetic Algorithm).

Av 0 xpiomg 8ev eloayel apyelo TIAPAUETPWV 1] OVOUX apxelov €650V XpNoLLOTIOLOVVTOL
mpokaBopiopeves (default) Tipes. Edum pépyva £xel AnBel av o xpriotg lodryel Gvopa apyeiov
€€660v oL 16N VTIAPXEL Kol Y TN Slarypa@r] TOAOTEPWY apyEiwv €E080L Yt amo@uyn

UTIEPPOPTWOT|G TOV ATOBNKEVTIKOV XWPOL TO EEUTMPETNTY).
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[ Emerge-Sort @ WwwW %

€« >0 {@Iocalru)st:BDBD/emergesurt/runECJ ﬁ'J 3K A

Ewova 3.8: H oeAiSa anotedeopdtwv yevetikol akyopiBuou (Results).

[#] Iocalhost:8080/emergesort.

€ >0 {@Iocalhost:BDBD,Iemergesort,"test()utput.bct ﬁ'J FTIH A
Bl

ECJT

An evolutionary CONMpuUTation system (version 19)

By Sean Luke

Contributors: L. Panait, G. Balan, S. Paus, Z. Skolicki, R. Kicinger, E. Popovici,
K. Sullivan, J. Harrison, J. Bassett, R. Hubley, &. Desai, A. Chircap,
J. Compton, W. Haddon, S. Donnelly, B. Jamil, and J. O'Beirne

URL: http://cs.gmu.edu/~eclab/projects/eci/

Mail: scj-helpfcs.gmu.e=du

(better: join ECJ-INTEREST at URL above)

Date: July 10, 2009

Current Java: 1.6.0 23 / Java HotSpot (TM) Client VM-19.0-b0%

Required Minimum Java: 1.4

Threads: breed/1 eval/l
Seed:

Setting up

Initializing Generation 0

Job 0

Generation: 0

Best Individual:

Evaluated: T

Fitness: 15.974441

170013

Subpop 0 best fitness of generation: Fitness: 15.974441

Generation: 1
Best Indiwvidual:

Evaluated: T

Fitness: 17.727354

162001

Subpop 0 best fitness of generation: Fitness: 17.727354
Generation: 2

Best Individual:

Evaluated: T

Fitness: 17.30103%

162001

Subpop 0 best fitness of generation: Fitness: 17.30103%

Ge=eration: 3

Ewova 3.9: EvSectiko apyeio e£680v yevetkov adyopibpov.

Extog amd T oeAideg umoBoAng TapAUETPWY TIPOCOUOIWONG KAl TN CEASa Twv
QTOTEAEOHATWV, UTIAPXEL it GEAIB O 1) OTIOl0 TIAPEXEL YEVIKEG TIATPOPOPIES YLt TOV AAyOpLOLO Kat
™ oxetn epevva (About Emerge-Sort) kaBwg ettiong ko pia oeAiba Tou Aettoupyet wg Boneta
YL TN GUUTIAT PWOT) TwV TapaueTpwy (Help).



[ Emerge-Sort @ WwwW %

€« >0 [@Iocalhost:BDBD/emergesurt/abuuthtml ﬁ'] 3K A

Ewova 3.10: H ogAiSa Tiou TrapéxeL YEVIKES TIANPO@OPIES Y ToV odydpiOpo.

Emerge-Sort @ WWW x
€« >0 [@Iocalhost:BDBD/emergesnrt,fhelp‘html 'ﬂr] ; g |8 A

Ewova 3.11: H ogAiSa mou rapéxet Bor)0e1a yio T GUUTARpwOoT TwV TIHPAPETPWV.

0 xprjog pmopet va Ao ynOel HETAED TwV CEAIBWV NG EPAPUOYIG HEGW EVOS ATIAOU

opL{6vTIoL pevoV (O oeAibeg oxeTIKES e Applets TTapouoLalovTaL 6TO ETOUEVO KEQAAALO).
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Emerge-Sort @ WWW

Home Page Emerge-Sort Applet Genetic Algorithm Genetic Algorithm Applet About Emerge-Sort Help Results

Ewcova 3.12: To pevod g e@appoyni.

3.2 YAomoinon

Ta apyela oL TEEPIKAEIOUY TO PEYOAVTEPO UEPOG TNG VAOTIOMNONG Tou 19 TtapadoTtéov
elvat  apxwn oeAdiba (WebContent/index.html), 1 oeAida pe Tig TMANpo@oOpiEG Yyt TOV
aAyépiBpo (WebContent/abouthtml), n cedida BorBewag (WebContent/help.html) kot ta
servlet Tmouv yepiletaw TV extéAeon ™G TPooopoiwong  tou  Emerge-Sort
(src\emergesort\runEmergesortjava) kot TNV €eKTEAEON TOU YEVETIKOU aAyoplOpov
(src\emergesort\runECJ.java). Ta umtoAoua apyeiat TG EQAPHOYTG Kot 1] SO TWV PUKEAWV

Snuovpyndnke acutopaTa oTto TO eclipse.

3.2.1 HApxwn ZeAida (index.html)

H apyum oediba g epappoyns éxel oy ovosia avtikatacmoel To GUI ¢ autdvoung
epappoyne. ‘Exouv oplotel 2 @opues (tag form) ol omoieg emTPEMOUY TNV EGAYWYN TWV
pLOUIcEWV TG EPAPUOYNS LE Lop@T) TTapapETpwV. KabBe mapdapetpog (tag input 1 select) €xet éva
ovopa kot mlaves Tes Iy, n mapauetpog Protocol €xel 6vopa Protocol kot TOavEG TuuéG

LRProtocol, ADProtocolPosition, ADProtocolNumber kot opileton wg €€1¢:

<select name="Protocol'>

<option wvalue="LRProtocol" >L/R Protocol</option>

<option value="ADProtocolPosition" selected="selected">A/D Protocol (By
Position Moves)</option>

<option value="ADProtocolNumber">A/D Protocol (By Number Moves)</option>
</select> .

Kamoleg mapapetpot S€xovtat amevbeiog TywéS, 6mws 1 Limit Factor 1 omola éxet dvopa
LimitFactor, default tyun 1 ko opileton we €8n¢:

Limit Factor:
<input type="text" name="LimitFactor" value="1"><BR>

TéMog kamoleg rapapetpol eivat checkboxes, 6mwg 1 Last Sorted Bound 1 ool opileton

w6 EENG:

<input type="checkbox" name="SelectionTypeExtra" value="LastSortedBound" />
Last Sorted Bound<br/>
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I @bépua opileton o servlet to omoio Ba avaddBel va xelploTel To maparydpevo request

kot o TuTog tou request (GET 1) POST).

<form action="/emergesort/runEmergesort"
method="POST">

Emtiong opiletat To Submit Button, To koupTti ov Eexvd v amooToAr] Twv SeSoUEVWY

OTOV Server.

<input type="submit" value="Run Emerge-Sort'>

IV apykn oeAiba, aAA& KAl 0TI UTIOAOLTIEG GEAIBES otV apym Tov owpatos (body)
opiletan évag Tivakag o omoiog opilel éva amAd opl{OVTIO PeEVOU TIAOYNOTG. Z€ KAOe oeAiba
0AAQCeL TO KeAl Tov Trivaka Ttov elva highlighted.

<table align="center" bgcolor="#C0C0C0">
<tr >

<td width="208%" bgcolor="#A0A0AQ0">
<center>

<a href="./index.html">Home Page</a>
</center>

</td>

<td width="258%" bgcolor="#B0B0B0">
<center>

<a href="./about.html">Rbout Emerge-Sort</a>
</center>

</td>

<td width="20%" bgcolor="#B0B0B0">
<center>

<a href="./help.html">Help</a>

</center>

</td>

</tr>

</table>

3.2.2 HXeAida Extédeong tov I'evetikov AAyopiOpov (genetichtml)

H ogAida aut) elvor O oA} omtd TNV TPOTyoUHEVn KabBwg Teplapfavel pia
amAovoTtepn @opua pe éva tedio TOTOoV file yia To apyeio mapapéTpwy mov emibupel va avePaoet
0 XpPNoTNG Kat éva Tedio TUTIoL text yia To dvopa Tov apxeiov e£08ov. ‘Otav emdeyel To KouvpTi

™G EOPUOG ekTeAelTaL TO serviet runEC].
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3.2.3 H XeAida pe [IAnpo@opicg yix tov Emerge-Sort (about.html)

H ceAida out) elvat kO TTo amAn oto TV PO YOUHEVT KaBwE TEpIAapBaveL Hovo To

HEVOU TIAOT YN 0TS, 2 GUVSEGOUG OXETIKA e ToV Emerge-Sort kat T ovotaon g opadas.

3.2.4 H XeAida Bonfsiag yua ) ZupnmAnpwon twv Hapapétpwv (help.html)

KpiBnke okomipo va tpootedel out) 1) 6eAiSa TTov TtepAapfBdvel otV ovoia Evav odnyo

XP1IONG TNG EPAPHUOYNG TIEPLYPAPOVTAS T OLLACI TWV TIXPAUETPWV TIOU XPT|OLLOTIOLOVVTOL KOl

TWV TYWV TIOV UTIOPOVV Vo SEXTOUV.

3.2.5 To Servlet yiax v EktéAeon tov Emerge-Sort (runEmergesort.java)

To servlet cuto avodapPavel va emeéepyaotel to POST request ou ipokaei ) xprion g
Tpw TG @Oppag (ue kouvumi Run Emerge Sort). T v ektédeon ™G Toagvopnong
xpnowoToteitat To jar EmergeSortjar. ['a va cupmepiAn@Bei oto Project etox6n wg BBAobKkm

amd to menu Project->Properties->Java Build Path->Add JARs tov eclipse.

H pébodog doGet, 6Tiws kat o constructor tov servlet, 8e xpnowoToleitat ov ovsia. H

doGet kaAel v doPost povo ya Adyoug debugging.

H pébodog doPost avodapBdavel va ekteAdéoel tov adyopiBpo Emerge-Sort kot va

EMOTPEPEL TA ATTOTEAECUATOL

Koel Tig katdAnAeg peBodoug worte:
® VA TIpoeTOdceL TV emoTpe@Ouevn HTML ZeAiSa.
® VO OCUYKEVTPWOEL TI§ TIOAPAUETPOUS TOV request Kot va TI§ amoOnkeloel o€ EeExwpPLOTES
HETAPANTES.
o va petatpePel TG HETAPBANTEG oUTEG 0 KATOAANAOUG TUTIOUG KL VX TIEPACEL TIG
TIPAUETPOUG O€ EVal avTIKElPEVO TUTIOL Sorter (a6 T BBAL001kn Emergesorter.jar).
® VO EKKIVIOEL TNV TOEVOUNOM).
e vaemotpéPelotv HTML ceAida ta amoteAéopata g Tagvopunong.
o va «kAeloew v HTML ogAida.
AxoAovBoUV avoAuTIKA oL PEBoSOL oV XPNCILOTIOLOVVTAL YIA TIG TIAPATIAV® Sladikacies (Kot
Bondntkég pEbodol):
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printPageStart: Xpnoylomoteitat yx va ekkwvroet v HTML ogAiba. e aut) ™) ouvaptmon
mapayetat HTML kw8ikag yior v VAOTIO ot ToU HEVOU TTAOTYNOTG.

printPageEnd: Xpnowomoteitat yia va kAgioet tnv HTML oeAido.

getSimulationParameters: Xpnoylomoleitat yla va TdpeL Ti§ THPapUETPOVS oo To request (Ue
™ xpron g request.getParameter) kot va tTig amobnkevoel o€ EExwploTeG peTafANTEG TUTIOV

string,.

printSimulationParameters: Xpnowomoteitat yuax va turiwoet oty HTML ceAida Tig Tyeg twv

TIOPAUETPWV.

runSimulation: Xpnowototeital yix va avabeoel TI§ THpapETPOUS 08 EVAl AVTIKEIUEVO NG
KAGOTG sorter Kol vo eKTEAEGEL TNV Tipocopoiwon (sorter.Sort();). [Teplapfavel AsitovpykdmmTa
avtiotoym ™G neddSov Run() amd m standalone epappoyn.

printSimulationStatistics: Xpnoylomoteital yia va tumwoel Ta simulation Stats. [Teplapfavel

AsttovpylkOTTa avtiotoyn ™G peBodov FillStatsGrid (Sorter sorter) amd tn standalone
EQAPUOYN.

createStatisticsTable: Xpnowomoleitat amd v TporyoUEVT) GUVAPTNOT) YL VO APXLKOTIOWOEL
TOV OXETIKO TIVOKX KL VO ELOAYEL ETIKEPOAISES. TTepapdvel AsltoupykdmTa avTioTo T TG

neBodov CreateTable amd ™ standalone spappoyn.

printSimulationLog: Xpnowomoteitoanw yao va tunmwoet to simulation Log. TMeplapfavel

AsttovpylkonTa avtiotoym ™G ueBodov FillLogGrid (Sorter sorter) amdé t standalone
EQApUOYN.

createLogTable: Xpnoylomoleital amd v TPonyoUHEVT GUVAPTION YA VO APXLKOTIOW)GEL TOV
OXETIKO TIVOK Kol va elodyel emke@oAides. Tepoapfidvel Asitovpykdmra avtiotoyn ™G

nebodov createLogTable amd ) standalone q@appoyn.

Ot ovvaptioelg getEmergeTypeFromString, getAtomSelectionTypeFromString,
getWrapTypeFromString, getSortedSetActionFromString, getSortedSetBorders-
ActionFromString, getUnSortedSetBordersActionFromString petatpemouy TG aVTIOTOLXES

String 1} Boolean petafAntég oe tomoug ¢ kAdong Enm mou pmopel va xeplotel o Sorter.
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[MepapPdavouv Asttovpyikdmra avtiotoyn Twv Hebodwv get Type am6 ) standalone

EPappoyN.

3.2.6 To Servlet yix tv EktéAgom tov l'evetikoy AdyopiOuov (runEC).java)

To servlet cutd avarapPavel va emetepyaotel to POST request ov pokadei 1) xpron g
(POPUOG EKTEAEOTIG TOU YEVETIKOU 0AyopiBuov. Tar v eKTEAEOT] TOU YEVETIKOU OAyopiBuou
xpnowotmotlovvtal ta jar apyelo ECJRuntimejar, ecj.jar, EmergeSorter.jar. I'a va cupmepidn@Boiv
oto Project elonxBnooav wg BiAL001kes oo To menu Project->Properties->Java Build Path->Add
JARs tou eclipse. To ecjjar eivat pia BAOONKN Yo ™V €KTEAEON OEVAPIWY YEVETIKWV
aAyopiBpwy, To ECJRuntimejar eivan €va project mouv avamtiynke ota TAAioL PO YOUUEVNG
epyaoiag kot koAel ) BBAdNKn ecjjar evw to EmergeSorterjar eivat 1 BAobnKn mov
QVOTTTUXONKE OTA TAQOLX TIPOTYOUEVNG €PYTiag Kot TIEPAAUPBAVEL TN AEITOUPYIKOTNTO TWV
TapoAAaywv tov Emerge-Sort. T Tig avdarykeg g apoVoag epyaciog XpELWAGTNKE VA Yivouv
Kamoles oaAAayes otov kKwdika touv ECJRuntime wote 1 €€080¢ Tou yevetiko) adyopiBuov va

Tepaoel amd ™ standard €080 o€ Eva 6aPWS 0pLoEVO ap)Elo EE050U.

H pébodog doGet, 6Tws kat o constructor tov servlet, 8e xpnowoToleitar omv ovoia. H

doGet kaAel v doPost povo yia Adyoug debugging.

H uébodog doPost avadapB&vel va EKKIVIIOEL TNV EKTEAECT] TOV YEVETIKOU aAyopiBuou kat

VA EMOTPEPEL TA ATIOTEAEOUATAL

Kol Tig katdAnAeg pebodoug worte:

* vaTpoeToldoeL Vv emotpe@opevn HTML oeAido.

e vadfacel kol va amoONKeLOEL TO APYELD TIOU «avERATE» 0 XPT|OTNG.

® VO EKTEAEOEL TIS KATAAANAEG EVEPYELEG AV O XPT)OTNG eV OPLOE APXEID TIAPAUETPWV 1
apyxeio e€660v.

® VO EKKIVIOEL TNV EKTEAECT] TOV YEVETIKOU 0AyopiBuov e apyelo el065ov To apyelo Tou
«avéBace» o xprioTng.

e va emotpéPel oty HTML o€Aida to ovvdeopo amo 6mov pmopel va AngOel to apyelo
€€odov.

o va «kAeloew v HTML ogAida.

AxoAovBoUV avoAuTIKA oL PEBoSOL oV XPNCILOTIOLOVVTAL YIA TIG TIAPATAV® Sladikacies (Kot

Bondntkég pEbodol):
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printPageStart: Xpnoylomoteitat yx va ekkwvroet v HTML ogAiba. e aut) ™) ouvaptmon
mapdryetot HTML kwSikag yia v VAOTonom tov Hevoy Ao ynomng.

printPageEnd: Xpnowomoteitat yia va kAgioet tnv HTML oeAido.

runGeneticAlgorithm: Xpnoylomoteitat yix va Stafacel kat va amobnkedoel To apxeio mov
«aveBaoe» 0 XpPIOTNG, VA EKTEALOEL TIG KATOAANAEG EVEPYELEG av 0 XPNOTNG Oev Oploe apxelo
TIUPAUETPWV 1) apxelo €§680L Kat val XEPLOTEL TIEPITTWOELG AABOUG, VX EKKIVI|OEL TNV EKTEAEOT)
TOU YEVETIKOU 0AyopiBpov e apxelo e10080v To apxelo Tov «avéBaoe» 0 XprioTnG Kat av OAx
Tove KoAd va emiiotpéPel otnv HTML ceAida to ovveopo amod omov pmopel va AngBei to apyeio

€€odov.
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Ke@aiowo 4

Entéktaon E@apuoync Iotov ywx
ExtéAeon YTTOAOYIOU®WV GTO
[IepiBairov Xpnotn

AoV avamtixbnke to kopupatt ™S E@apuoyns Iotol yio ektédeon Twv LTTOAOYIOUWY
010 TEPIBGAAOV TOU €EUTMPETNTY], XPNOWOTIOMONKE 1 TEYVOAOyilx Twv Java Applets wote 1
UTIOAOYLOTIKI] AOYIKT] TOu aAyopiBpov Emerge-Sort kat Tou yevetikoL odyopiBpov agloAdynong
va elvat Slabgon oToug XproTteg Hécw Tou Iotov pe To BAPOG, OUWS, TWV VTIOAOYIGHWY VX
UTTOPEL VO LETAKVALOTEL OTOV UTIOAOYLOTH TOU €KACTOTE XpjoTr. Me ) xpron Twv Java Applets
TIPEXETAL 1] SUVATOTNTA TOTIKTG EKTEAEOTG TNG EPAPLOYNS XWPLS EMBAPUVON TOL EUTPETNTN
SLATNPWVTAG TIAEOVEKTIUATA OTIWG 1) LN ATAiTNOoT EYKATAOTAONG Kot avaf3aBpuong ko 1 Sl
AELTOVPYIKOTI T O TTOAAXTIAEG SLAPOPETIKESG TIAXTPOPES,

H E@oappoyn lotov emextadnke wote va meprapPavel véeg HTML oeAideg ol omoleg
evowpatwvouy Java Applets (1 pia yux ektéAeon mapoAdaywv Tov Emerge-Sort kai 1 6AAN yo
EKTEAEOT] TOV YEVETIKOU 0Ayop(Buov) Tov avodapdvouv TO00 TV EKTEAECT] TWV UTIOAOYIGHWY
NG TPOCOUOIWONG 000 KL TNV EUPAVION TWV ATOTEASOUATWY OTNV EQAPUOYY| TIEPUTYNOTG
IotoU tov xpriot. Ze aut) TV TEPIMTWOT 0 KWAKAG Twv Java Applets (kat Twv amapaitntwy
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BBALONKWV) HETAPOPTWVETAL 0TIV EQAPHOYN TiEpu]ynoms lotov Tov xpnoomolel o xprotng
KoL eKTeEAElTaL eKel KaL OxL oTov eEummpetn T loTov. Ot TApAPETPOL IOV ELGGYOVTAV HECW TNG
HTML oppag mg E@appoyns lotov pmopolv AoV va l6dyovTal KoL 0To YPa@IKO TepBaAiov
(GUI) tou Applet kat ta amotedéopata Ba ep@oavifovial o TIVOKEG TOU  YPAPIKOU
Tep3dAAovtog. AT T oTiyun Tov o xprotg emAegeL ) oxetiky HTML ceAida kat 0 kwdikag
Tov Applet peta@optwbel Sev amonTelTon Kopior EMKOVWVIX [LE TOV SEIVer Yl TV EKTEAE0T TwV

UTIOAOYIOULOV.

Ze auTo To 0TAdo Ta jar apyeia (BBALONKES) TTov NTav SBéoua amd TPOTYOUHEV
epyaoia, evowpatwbnkav kat o€ Java Applets. To ypoapiko TepiBaArov twv Java Applets a@ov
SexTel Ao TO YPNOTN TIS OXETIKES EVTOAEG, SNULOVPYEL aVTIKELEVA QUTWV TwV PBALOONKWVY Kot
KoAel peBodoug Toug. Ta jars twv Applets e To Ypa@Ko TePBAANOV EKTEAEOTG TOU YEVETIKOU
aAyopiBuov  (ecjappletjar) kot Tou aAyopiBpuov EmergeSort (emergesortappletjar)
UETAPOPTWVOVTAL Kl EKTEAOUVTAL OTO TEPIROAAOV TOU XPNOTH OVTIAG EVOWHUATWHEVA OF
avtiotoyyeg HTML ogAideg. Ta jars ECJRuntimejar, ecjjar kou EmergeSorterjar
HETAPOPTWVOVTAL ETIONG 0TO TEPPAAAOY TOU XPNOTN YIX VA TIPACKXOUV TNV OTIOITOVLEN

AELTOVPYIKOTITCL

User PC Apache Tomcat

HTML Form

ecjapplet emergesonapplet

Genelic Algorithm EmergeSon Applet
HTML Page HTML Page

ECJRuntime jar EmergeSorter jar

[Emwmmsonear] |7 —

Jar Files

1t
I

Ewdva 4.1: To povtédo ektédeons twv Java Applets.

Y10 HoVTEAO ekTéAEOTG TV Java Applets 1) por) Twv Sedopévwy akoAovBel T Topeia TTov
@aivetal oty emopevn ewova : O xpriomg emAéyel va emoketel v HTML ceAida mou
evowpatwvel to Java Applet (1). Metagépeton otov e&vtmpem ) Iotov 1o aimua (HTTP
request) ywa mm oeAida (2). O ggummpemmis lotov «avtrapfBavetawr ot n NToduevn oeAiba

TEPLEXEL EVOWUATWOT) Java Applet omdte Bplokel To Java Applet kau Tig amapaimtes Bi3Alo6MKeg
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o€ pop@ jar (3) ko Ta OTEAVEL THOW GTNV E@apUoYT Tiepmynong lotol tou xprot (4). Amd
OTIYH] ouTi 0 XPNoG UTopel va elodyel (5) TIS THPAUETPOUG TIPOGOUOIWONG OTO YPAPLKO
mep3dAAov tou Java Applet. Ot vTtoAOYLoUOL EKTEAOVUVTAL ITTO TNV EQAPUOYT) TiEpMYNonS lotov

(6) ko ta amoteAéopata epavidovtal (7) oto mep3dAiov ektéAeomg Touv Applet.

Web browser Web Server
HTML HTTP Request @ i
Page @ \  [ ] Appletjar
> @ O Library 1 jar
HiIML Settings =00 B . .
Page E DD @ HTTP Response O Library2jar
Calculations @

il Results

Page
“moDo

Ewova 4.2: H porj dedopévwv o E@appoyr] Iotol pe eKTEAEoT UTIOAOYIG GOV OTOV XPHOTH.

4.1 AsrTtoupylKoTnTA

Emiéxbnie ta SVo véa Java Applets yio v ektédeon Twv mapoAiaywv tou Emerge-Sort
KOL TOU YEVETIKOU oAyopiBuov va evowpatwbouv oe avtiotoyes HTML oeAideg, pépog g
SLABIKTLOKTG EPAPUOYNG WOTE 0 XPNOTNG VA £YeL T SuvaTOTNTA Vo EMAELEL HETAED NG
ektédeons oe Servilet 1) oe Applet. Ot véeg oedibeg ovoudotkav Emerge-Sort Applet (Y v
EVoWpATwor Tou Applet ektédeong mapaAdaywv Touv Emerge-Sort) ko Genetic Algorithm Applet
(Y v evowpdtwon tou Applet ekTéAeon YeveTikol adyopiBpov) Kot EVowUaTwonKav oTto

HEVOU TG SLASIKTUOKIG EQPAPUOYTG.
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[ Emerge-Sort @ WwwW %

€« >0 [@Iocalhost:BDBD/emergesurt/applet.html ﬁ'] 3K A

Protocol Selection Type

[/ Protocel (By Position oves)[ | ® Random © seral
[v] Last Sorted Bound

[¥] Use Probabiity Table

Action On Ends Momentum Variations On...

® Wrap Sorted Set MoAction  [~]
© Inflect Sorted Set Borders
© Exclude Ends New Set Borders

Population Size Environment Settings
Limit Factor 1. Samples
Exponent  From 2~[ 3 To2~[" 3E] | Diameter

Ewova 4.3: H ogAiba ou evowpartavel to Applet ektédeons mapodaymv touv Emerge-Sort.

Emerge-Sort @ WWW x
€ 2> C [@Iocalhost:BDBD/emergesnrt,fapplet.html 'ﬂr] T3/ A

Protocol Selection Type

[ Protocol (By Position Moves)| | @ Random © serial
[v] Last Sorted Bound

[¥¥] Use Probabiity Table

Action On Ends Momentum Variations On...

@ Wrap Sorted Set MNoActon [+
) Inflect Sorted Set Borders
) Exclude Ends New Set Borders [NoAction ||

Population Size Environment Settings

Limit Factor 1. Samples 105

Exponent From 24| 3F To24[ 3[ | Diameter 3

Run Emerge-Sort Apple

Rouncs | woves | Distance | oraer |
[ _ndex [ __Popsize [ _AvgROUNDS Win.ROUNDS WaxROUNDS Total ROUNDS

Lo | paromeers |

Ewova 4.4: Ta anotedéopata eKtéAeons iapeAdaywv Tou Emerge-Sort oto Applet.

48



[ w8 Ja A

>0 {@Iocalru}st:8080/emergesort,fappletEC.l‘htmI

Choose Parameter Files' Directory
Run Genetic Algorithm

4l owen - N
Lok [ ramotries EIEEEl =
Folder name: |(I\ualame(elﬁles
Files of Type: |All Files [~]

Ewova 4.5: H oeAiba tov evowpatavel o Applet ektédeon Tou yeveTikol oakyopiBuov.

Emerge-Sort @ WWW x

€«  C {@Ioralhost:BOSDfemergesort,fappletECl‘htmI 'ﬂrJ 3R A

Choose Parameter Files' Directory
Run Genetic Algorithm

U
bpop 0 best fitness of generation: Fitness: 18 518518

Ewova 4.6: Ta amotedéopota EKTEAEOTG TOV YEVETIKOV cadyopiBuov oto avtioTtowyo Applet.

Ko yux T 800 applets emiAéyOnke mapopola oxediaon pe tig avtiotoyes HTML oppeg
™G aPXIKNG oeAiSag, xpnoomowwvtag BeBaia ypapkda otoleio g Java. H €€0606 kat Twv §Vo
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applets yivetatl ota mAaiowx Tov ypa@kov TepBAAAovTag kat Se Snpovpyeital KATowo apxeio
€€08ov. To Applet Tou yevetikoU odyop(Bpov Stupepet Atyo amd to avtiotoyo Servlet kaBwg dev
0pLlETOL TO GVOUA TOV KPXELOV TIAPAPETPWY 0AAX 0 KaTaAoyog Tov Bpioketal [pemel emiong va
oNUEWOEL TTwG yix v 0pO1 ektéAeom Twv Java Applets xpeldotnKe v LTTOYPAPOVVY Ym@LOKAE e
1N EUTIOTO TILOTOTOMTIKO. X& KABE UNVUUX TIPOELSOTIOMONG NOPAAELNG VIO TX CUYKEKPLUEVX

Applets 0 xprotnG TPETEL VO ETLTPEPEL TNV EKTEAEDT] TOUG,

4.2 Ylomoinon

['a v avamtudn twv Java Applets emidéxBnke va SnuovpynBovv 2 véa eclipse projects,
éva yua To applet ektédeons mapoAAaywv Tou emergesort (emergesortapplet) kot €va y to
applet extéAeons Tov yevetikoU oAyopiBuov (ecjapplet). Ta apyeia Tov amoteAovv TV
VAOTIOMON QUTOU TOU KOUUATIOU TNG EQAPUOYNG E€lval Ta source apxela Tou project
emergesortapplet (emergeSortApplet.java, MyLogTableCellRenderer.java,
MyStatisticsTableCellRenderer.java), Ta source apyeio Tov project ecjapplet (ECJApplet.java)
Kot oL oeAideg (WebContent/applet.html kaw WebContent/appletEC)) mov evowpatwvouv ta

applet oto emergesort project.

4.2.1 To Applet yix v ExtéAeon touv Emerge-Sort (emergeSortApplet.java)

To Java Applet avtikaBiotd v HTML @dépua. Ta v ektédeon ™G tagvopumong
xpnowoToteitat To jar EmergeSortjar. I'a va cupmepiAn@Bei oto Project onx6n wg BBAoOKkm
amo to menu Project->Properties->Java Build Path->Add JARs.

H pébodog emergeSortApplet eivar o constructor ™g KAGong kol ekel yivetaw 1

apxKoTIoinon Twv gui components tov Applet.

To maTpa Touv KoupToV eKTéAEDOTG EvepyoTIoLel T cuvaptnon mouseReleased 1) omoia
TIPVEL TIS TAPAPETPOUS TIPocopoiwong amd ta GUI components kot KoAel T cuvaptnon

runEmergeSortApplet.

H runEmergeSortApplet avoiapPavet:
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e va petatpePel TS HETAPANTEG oUTEG 0 KATAAANAOUG TUTIOUG KL VX TIEPACEL TIG

TIPAUETPOUG O€ Eva avTIKE(PEVO TUTIOL Sorter (a6 ) 3Ao01kn Emergesorter.jar).

® VO EKKIVIOEL TNV TOEVOUNOM).

e vaepgavioel oto GUI Ta amotedéopata g tagvopumong

Avodutikd ot péBodol Tou YXPNOWOTIOVVTAL YIX TIS THPATIAVW Sladikaoleg (Kot

Bondntikeg pEbodol):

runSimulation: Xpnowomoteital yix va avaBgoel TI§ THpAapETPOUS 08 EVAl OVTIKEIUEVO TNG
KAQO™G sorter Ko va eKTEAE0EL TNV Tipooopoiwon (sorter.Sort();). [Teplapfavel AsitovpykdmTa

avtiotoym ™G peBdSov Run() amd ™ standalone epappoyn.

printSimulationStatistics: Xpnoylomoteitat ywor va tumwoel Ta simulation Stats. [eplapfavel

AsttovpylkoTnTa avtiotoyyn G pebodov FillStatsGrid(Sorter sorter) amdé T standalone
EQAPUOYN.

printSimulationLog: Xpnowotmoleitoaw yix va tumwoel to simulation Log IMeplapPdavet

Aertovpykomta avtiotoym g peBodov FillLogGrid (Sorter sorter) amd T standalone
EPAPUOYN.

O OUVOPTIOELG: getEmergeTypeFromString, getAtomSelectionTypeFromString,
getWrapTypeFromString, getSortedSetActionFromString, getSortedSetBorders
ActionFromString, getUnSortedSetBordersActionFromString petatpemouy TIG avTioTOES
String 1} Boolean petafAntég oe tuMoOuG TG KAGong Enm mou pmopel va xepiotel o Sorter.

[Tepapdavouv Asitoupykdmra avtioToyn Twv HeBodwv get, Type am6 1t standalone

EQApUOYN.

[TeploodTePEG AETTTOUEPELES YIA TNV VAOTIOMOM PTTOpoUV va 3peBov 0T GXOALX TOU KWOIKA.

4.2.2 HxAdon MyLogTableCellRenderer (MyLogTableCellRenderer.java)

H xAdon aut xpnowomoleital yix m pop@otoinomn tov Log Table.
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423 H KAdon MysStatisticsTableCellRenderer
(MyStatisticsTableCellRenderer.java)

H xAdon aut xpnoomoleital yix ) pop@oToinomn tov Statistics Table.

424 To Applet vywx v Extéleon tov Tevetikov AldyopiOuov
(emergeSortAppletjava)

To Java Applet avtikaBiota v avtiotoyn HTML @dppa. Ta v ektéAeon tov
YeveTkov aAyopiBuov ypnowomoloUvtal ta jar apyela ECJRuntime.jar, ecj.jar, EmergeSorter.jar.
lNa va ovumepingBovv oto Project sionxfnoav wg PAodnkes amd to menu Project-
>Properties->Java Build Path->Add JARs tou eclipse. To ecjjar eivouw piac BiBA0BMKn Yoo TV
eKTEAEON oevapiwv yevetikwv oAyopiBuwv, to ECJRuntimejar elvat €va project mou
avamtuyxBnke ota mAaiolx TporyolueVnS gpyacias kat kodel ™ BBAodNKn ecjjar evw To
EmergeSorter.jar eivaw 1 BifA001Kn Tov avamtuxBnke ota TAAOLO TIPONYOUUEVNG EPYATIAG Kot
TEPAAUPAVEL TN AELTOLVPYIKOTNTA TwV TapoAAaywv Tou Emerge-Sort. T'a T avdykes g
TIPOVOAG EPYAOILNG XPELAGTNKE VA YIVOUV KATIOLEG 0AAaYEG oTov kwdika Tou ECJRuntime woten
€€080G TOUL YeveTikoU alyopiBuov va mepaocel amd ) standard €€080 o€ £va AVTIKEEVO TUTIOV
JTextArea. EmumAfov, yia va kataotel Suvatd to ECJApplet va exteAéoet tov ECJ xpeldotke va
LTIOYPaPEL Ym@Lokd LE TV akoAovoT Stadikaoia[25]:

e ekteAéotnke 1 evioAn Keytool -genkey -alias key yix va Snpovpyn0et éva kAL pe to

Pevdovupo key.

o cexteAéomke 1 evtoAn Keytool -selfcert -alias key wote va Snuovpynfel éva

TILOTOTIOW TIKO YL QUTO TO KAELSL

e TéAoG, ywx 0Aa ta jar files ov xpnowomolovvtal amd to applet eKTEAEoTNKE 1) EVIOAN
jarsigner <JAR FILE> key

Ta véa, vmoyeypappéva jar apxeia avtrypdgnkav oto eclipse project NG GUVOAKIG EQPAPUOYTG

(emergesort). Ot Tapamavw eVvToAég eivan pépog Tou Java Development Kit ko etvat StaBéopeg

amd to command promt Twv Windows av €youv tebel owotd ot petaffAntég mepi3dAlovtog

PATH xou JAVA_HOME.

H puébodog ECJApplet eivar o constructor g KAGoNG Kat eKel YIVETAL T) ap)KOTIOm oM TWV
gui components tov Applet.
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To mamua tov kouvpmov “Choose Parameter Files” evepyomolel ™ ouvaptnon
actionPerformed 1 omoio EAEyyeL v 0 KATAAOYOG TIOU ETIAEXONKE TIEPLEXEL APXELR TIAPAUETPWV
Kot tote evepyomolel To kouuni Run Genetic to omoio av matnBel koAel ) ouvdptnon

runGenetic.
H runGenetic avodapfdvel va avakatevBivel ) standard £€08o o€ éva avtikeipevo

Tomov JTextArea, va €KKIVI|OEL TOV YeEVETIKO aAyoplBpo kot va gu@avioel oto GUI ta

QTIOTEAEGUATA TOV.
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Ke@alawo 5
[Mewpoapatikn AvaAvon Ko
LUUTEPACUOTO

H e@appoyn lotov EmegreSort @ WWW Ttou avamtixbnke ota mlaiowa g mopovoos
Satp g, eAéyybnke o€ OAa Ta OTASIA VAOTIOMONG TG WOTE VX €EACPUAIOTEL 1] TIPOXT|
LooSVVaENG AELITOVPYIKOTNTAS HE TNV auTovoun gpappoyn EmergeSortUL Metd to mépag g
VAOTIOMOMG 1) EQAPHOYN XPNOWOTIOMBNKE Vit TNV EKTEAEOT) SOKIUWV OXETIKA HE TNV amodoon
™G o€ MEPPAAAOV EKTEAEONG UTIOAOYIOUWY TOOO OTOV €EUTINPETNTH 000 KAl OTO XPNOTN.
EmumAov, 1 e@appoyn xpnoomontnke yio v afloAdynomn g EmSpaon g 0T AMOTEAECUATA

Tov cAyopiBpov EmergeSort oplopévwy amo Tig Stbéoiies TapoAAay£G Tov.

OTwg ava@EPOnKe o€ TPONYOUHEVO KEPAANO, 0 KUPLOG AGYOG HETATPOTMG TNG
autovoung spappoyns EmergeSortUl o epappoyn Iotod tav n amodotikdtepn eKTEAEOT TWV
QUTOUTOVEVV VTIOAOYLOUWV. METAPEPOVTAG TNV EKTEAEDT] ATIO EVAV TIPOCWTILKO UTIOAOYLOTH O
évav efummpem ) loTol pe TEPIOGOTEPOVG VTIOAOYLOTIKOUG TIOPOUG, EVAL QVUHEVOUEVO VO
TPt POV CUVTOUATEPOL XPOVOL EKTEAEONG, YEYOVOG TIOV ETIRERNWVETAL ATIO T TIEPAUATA

oL Ttapovoldlovtal H evoddaxtikn péBodog ektédeons oto TepBAAA0V Tov xproTh Héow Java
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Applets dev eival T000 QmOSOTIKN) OG0 1) EKTEAEOT OTOV ECUTINPETNTI), CAAQ TP OAX QUTA
TIETUXAUVEL OPLIKA KOAUTEPOUG XPOVOUG OE GXECT] LE TNV UTOVOUTN EQUPHUOYN KL UTIOPEL va

XpnowomomBel Lo va amo@euxOel LTIEPPOPTWOT) TOL EEUTNPETNTY).

5.1 Nepapata A{LoAoynong g ATodoomg

L& TIPWTO OTASLO EKTEAEOTNKOV OPLOUEVEG SOKIUES, WOTE Vo a§loAoynBel 1 artdoSoom g
epappoyns Iotol 6oov aopd to Xpovo ektédeonG. I81EG TTAPAPETPOL EKTEAEDTG, TOCO YIX TOV
aAy6pBpo EmergeSort 660 Kot Yot TOV YEVETIKO aAyOplBLLo, XpMOILOTIOn|ONKaV 0To QVTIoTOLXO
Servlet ko Applet. Kataypd@nkav oL HEooL 6poL TwV XPOVwY EKTEAEONG KA ETIEPNONKE pio
oUYKpLOT) NG aOS00MG EKTEAEONG O TIEPLBAAAOV EEUTMPETNTY) EVAVTL TNG ATOS00MG EKTEAEONG
0To TEPIBGAAOV XpNOTI. ZTIG EMOUEVES TIOPAYPAPOUS TIEPLYPAPOVTOL Ol PUOUICEIS Kol To
QMOTEALGUAT TWV TIPOAVAPEPDEVTWV TEPAUATWY KOG ETIONG KAl TO CUUTIEPACUATO TIOU
TpokUTTOVY. Tat TPWTA TECOEPA TEPAUATA APOPOoUV Tov oAyopiBuo EmergeSort evw To
TeAeUTAUO TO YeVETIKO aAyopiBpo. A&ilel va onpelwOEl 0TI, OTIOV YIVETAL 0VOPOPA GE XPOVOUG
EKTEAEOTG, EVWOOUVTAL XPOVOL EKTEAECTG UTIOAOYIOUWY OTIO TNV Evapén péxpL T ANnén toug. Aev
TeEPapPAvovTal 08 aUTOUG XPOVOL HETAPOPAS amd To SIKTUO 1) XPOvoL EMECEPYATIOG TWV
dedopévwy elo6dov. Kabe meipapa Sie&xdn déxka (10) @opég kat eA@Bnoav oL HEool OpoL Twv

XPOVWV EKTEAEDT|G.

Te auTO TO ONuelo TPETEL VAL OTUEWWDEL TTWG Ol AVTIOTOLXEG ETOOOELS EKTEAEONG OTNV
autovopun e@appoyn EmergeSortUI itav umodeeotepes oo Ti§ avTioToyes EMISOCELS Ue TO Java
Applet povtéro. Iap'odo Tov 1 autdvoun e@apupoyr dev mepAaufdavel  pEtpnom xpovou
EKTEAEOMG, OL SOKLUES amedelgav 6TLT) xpron tou EmergeSortUl amoutel emumAéov xpovo o oxéon
HE TV eKTéAeon Twv avtiotoywv Applet. H ektédeon twv avtiotoywv Servlet eival, OTiwg
TIEPLYPAPETAUL OTI] OUVEXELN, OKOUN TILO YP1Yopn KaBw yivetal oTov eEUTMPETTH 0 OT0I0G

SIOETEL TEPLOGOTEPOVG UTIOAOYIOTIKOUG TIOPOUG.

5.1.1 EmergeSort: MetafAnta Mey£6mn AkodovBiag

Ze o0 To TElpapa avaAVeTAL T SLHPOPA GTO XPOVO EKTEAEONG TOL cAyopiBpov Emerge-
Sort petay Servlet ko Applet mepiBdArovtog. Metaf3AnT Tov Tepdpatog tav to Peyebog g
axoAovBilag (Suvaypelg Tov 2 amd to 3 €wg to 10). OL vTOAoLTEG TTIAPAUETPOL SLotnpriOnkay

oTtaBepeg Kat elvat oL EENG:
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Protocol : A/D with Position Moves

Selection Type:Random

Use Probability Table: Evepyd

Last Sorted Bound: Evepyo

Action On Ends: Wrap

Momentum Variations On Sorted Set: NoAction
Momentum Variations On Sorted Set Borders: NoAction
e Momentum Variations On New Set Borders: NoAction
e Limit Factor: 1

e Samples:20

o Diameter:3

¢ Enable Logging: Mn evepyo

Xpovog EktéAeong EmergeSort pe MetafAnto

1 4 ”
MéeyeBog AkoAouBiag
1000000
2 100000
w
£
- 10000
[=y
3]
2 1000
W
£
o 100
o
3
Q 10
< /
. ; 1
MéyeBog AkoAouBiag 8 16 32 64 128 256 512 1024
=&==Xpo6vogEktéAeong Servlet(msec) 2,1 5,7 18,3 95,4 466,8 | 2313,6 | 18177,6130110,2
== Xpovoc Ektéheong Applet(msec) 18,3 31,7 36,4 121,2 601,9 | 3321,9 | 22701,2|158553,5

Ewova 5.1: Xpovot ektéAeong Tov adyopibpov Emerge-Sort pe petafinto péyedog

akoAov0iag.

Am6 1o TElpApA AUTO EYIVE PAVEPO OTL O XPOVOG EKTEAEOTG QVEAVETAL LN YPAUUKA OE
OX€oM UE TIG SUVAUELS TOV 2 600 auTEG avgavovTal O xpOvog eKTEAEOTIG TAV UEYOAUTEPOG OTAV

xpnowomonOnke to Applet povtédo ekTédeon yia kKaOe peyebog akoloubiag.

[Tpémel va TovioBel oe aUTO TO omuelo OTL oL SLPOPES 6TO XPOVO EKTEAEONG LETAED
ekteAeoNG otov egummpet™) (xpriom Servlet) 11 oto mepBdAAov Tov xpriom (xprion Applet)
€LQPTWVTAL ATIO TNV UTIOAOYLOTIKT] LoYV KL TOV (POPTO TWV CUGTNUATWVY TIOU XProLLoTion) fnKav
WG EUTMPETNTNG KAL WG CUGTNUA XPNOTH. AV eTTEABEL TIEPLOCATEPOG (POPTOG OTOV EEUTINPETNTN
(a6 TEPLOCOTEPEG TPOOTIEAKTELS TG €QAPHOYNG) 1 XPNooTomBel cOoTUO XpoTN UE
TIEPIOCOTEPT] UTIOAOYIOTIKY] oYV TA AMOTEAEOUATA UTTOPEL VO QVTIOTPAPOUV. ETO TPEXOV

TEPIBAAAOV EKTEAEDTG 1] EKTEAEDT) GTOV ECUTINPETITI) TAPOUGIACE KOAUTEPA ATIOTEAECUATAL.
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5.1.2 EmergeSort: MetafAnta Mey£0m AkodovBiag kot Kataypagr] Iotopukov

Ze auTO TO TEPAUN AVOAVETAL TIOAL 1) SLPOPA OTO XPOVO EKTEAEGTG TOU aAyopiBpov
Emerge-Sort petay Servlet ko Applet epi3dAiovtog. MetafSAnTi| TOL TIEWPARATOG KAL OUTH TN
popanTav To pEyebog s akoAoubiag (Suvapels Tov 2 amd To 3 €wg to 10). H Stapopd oe oxéon
LLE TO TIPONYOVHEVO TIEIPApA VAL 1] EVEPYOTIOMOT TG Kataypa@ns otoptkov (Enable Logging),
WOTE VU KATAYPAPOVTAL OAEG OL KIVIOELG TNG EKAOTOTE ekTéAE0NG ToL Emerge-Sort. OLumdAoumeg
TIPAUETPOL Sl prBNKav oTaBEPES Ko elvart oL €ENG:

e Protocol : A/D with Position Moves
Selection Type:Random

e Use Probability Table: Evepyo
e LastSorted Bound: Evepyo
e Action On Ends: Wrap
¢ Momentum Variations On Sorted Set: NoAction
¢ Momentum Variations On Sorted Set Borders: NoAction
¢ Momentum Variations On New Set Borders: NoAction
e LimitFactor: 1
e Samples:20
e Diameter:3
¢ Enable Logging: Evepyo
Xpovog EktéAeong EmergeSort pe MetafAnto
MéyeBocg AkoAouBiag kat Evepyormnoinon lotopilkoU
1000000
o) X
0 100000 z
£
Té 10000 /
% 1000 /
2 o
o 100
g
k3 10
x
Méye6oc AkoAouBiag ! 8 16 32 64 128
Xpovog ExtéAeong Servlet(msec) 51 55,5 754,9 10944,1 144436,2
=>&=Xpovog Ektéheong Applet(msec) 33,5 161,3 1290,1 12907 192327,7

Ewdva 5.2: Xpovol ekTéAeong Tov adyopibpov Emerge-Sort pe petafAnto péyedog

aKOAOVOLIG KL EVEPYOTIOMLEVT) TNV KATXYPAPT) LOTOPLKOV.

Amo 1o TElpapa AUTO EYVE POVEPO OTL O XPOVOG EKTEAEONG OUEAVETAL N YPOUUIKE O
oxeomn Ue TI§ SUVANELS Tov 2 600 auTEG avgavovtat O xpOvog eKTEAEOTG TaV LEYAAUTEPOG ATV
xpnowomomnke to Applet povtédo ektédeong y kabe peyebog axoAovbiag. EmumAgov ot

avTioTOo oL XPOVOL EKTEAEONG TV OUAVTIKE LEYOAUTEPOL OE GXEOT) LE TO APECWG TIPOTYOULEVO
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melpapa. H evepyomoinomn Katoypa@g LOTOPIKOU OVAUEVOUEVH QTOUTEL HEYOXAVTEPO XPOVO

EKTEAEOTG YLX TNV KATOYPAPT) ATTOBTKEVOT OAWV TWV EVOIAPETWV ATIOTEAEOUATWV.

5.1.3 EmergeSort: MetafAnta Astypoata ava AkoAovOia

Ye auTo TOo TElpapa avoAVETAL ) SLAPOPA GTO XPOVO EKTEAEDTG TOL chyopiBuov Emerge-
Sort peta&d Servlet kot Applet epiBdAAovtog. MetafSANTn Tov TEPAUATOS TAV TO TA00G TwV
Setypdtwv (amo 10 €wg 100 pe frpa 10). OrvumoAoureg TapdpeTpot Stortnpndnkav otaBepeg Kot
elvat oL egne:

Protocol : A/D with Position Moves

Selection Type:Random

Use Probability Table: Evepyo

Last Sorted Bound: Evepyo

Action On Ends: Wrap

Momentum Variations On Sorted Set: NoAction
Momentum Variations On Sorted Set Borders: NoAction
Momentum Variations On New Set Borders: NoAction
Limit Factor: 1

Exponent (2*):5 Exponent To(2"):5

Diameter:3

Enable Logging: Mn evepyo

Xpovog EktéAeong EmergeSort pe MetafAnto AplOuo
Asypdatwv
160
140
120 /F
100

80
60

40 ’.A//v
20—

0
MéyeBog Agiypartog 10 20 30 40 50 60 70 80 90 100

=&==XpovogEktéAeong Servlet(msec)| 10,1 | 18,4 | 32,5 41 46,2 | 53,7 | 645 | 72,1 | 83,6 | 90,9
== Xpovog Ektéheong Applet(msec) | 29,1 | 36,2 | 48,7 | 59,2 | 71,9 | 83,3 | 97,1 | 110,5| 122,8 | 138,6

Xpovog ExktéAeong (msec)

Ewova 5.3: Xpovol ektédeon g Tov adyopiOpov Emerge-Sort pe petafintd man0og

Sarypdrwv.

Am6 to TEelpapar UTO EYve PAVEPO OTL 0 XPOVOG EKTEAECTG UEAVETAL OYXESOV YPOUUUIKA

o€ oxéom pe To TANB0G TwV Setypdtwy ava akoAovBio. 1o Tpéyov mepBdAAov eKTEAEOTG 1
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EKTEAEOT] OTOV ECUTINPETITI] TIKPOVGINCE KOAVTEPA ATIOTEAETUATA KABWG 0 XPOVOG EKTEAEOTG
NTaV PEYOAUTEPOG OTav xpnoomombnke to Applet povtédo ektédeong yr kabe péyebog

axoAovBlog.

5.1.4 EmergeSort: MetafAnta Asiypata ava AxkoAovOia kot Koatoypaen

Iotopikov

Le auTo TO mElpapa avoAVETAL ) SLAPOPA GTO XPOVO EKTEAEDTG TOL chyopiBuov Emerge-
Sort peta&d Servlet kot Applet epiBdAAovtog. Metaf3ANTn Tov TEPAUATOS NTav To UEYEDOG TG
axoAovBiag (Suvauelg tov 2 amod to 3 éwg to 10). H Sixpopd o€ oxéon pe 1o auéows
T(PONYOUHEVO TIElPAX ElVaL ) EVEPYOTIONOT TG Kataypa@ns otopikov (Enable Logging) wote
VO KATAYPAPOVTAL OAEG OL KIVIOELS TNG EKAOTOTE ekTéAeong Tou Emerge-Sort. Ot umtoAouteg
TIPAUETPOL Sl prONKav oTaBEPES Kot elvart oL €ENG:

Protocol : A/D with Position Moves

Selection Type:Random

Use Probability Table: Evepyo

Last Sorted Bound: Evepyo

Action On Ends: Wrap

Momentum Variations On Sorted Set: NoAction
Momentum Variations On Sorted Set Borders: NoAction
Momentum Variations On New Set Borders: NoAction
Limit Factor: 1

Exponent (2*):5 Exponent To(2"):5

Diameter:3

Enable Logging: Evepyo
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Xpovocg EktéAeong EmergeSort pe MetaAnto AplOuo
Aswypatwv kaw Evepyonoinon lotopikou

8000
7000
6000
5000
4000
3000 /
2000

1000
—

0
MéyeBog Agiyparog 10 20 30 40 50 60 70 80 90 100

== XpbvogEktéAeong Servlet(msec) | 400,3 | 758,2 |1329,1|1671,8|2110,3|2427,1|2913,7|3407,9|3710,9|4029,7
== Xpbvog Ektéleong Applet(msec) | 700,3 |1300,7 |2210,1|2690,3 | 3253 |4287,5/|5023,7/5700,2|5950,9|7119,3

’

Xpovog Ektédeong (msec)

Ewova 5.4: Xpovol ekTédeon g Tov aAyopiOpov Emerge-Sort pe petafinto man0og

SelypaTmv Kat evepyoTiompévi) THV KXTAypa@n] LETOPLKO.

Am6 To TIElpapa UTO EYIVE (PAVEPO OTL O XPOVOG EKTEAECTG UEAVETAL OYXESOV YPUUIIKA
o€ oxéom pe To TAN00G TwV SetypATwv avd akoAovbio. O xpovog eKTEAEONG NNTAV LEYOAUTEPOG
otav xpnowomombnke to Applet povtédo ektédeons yiax kabe péyebog axoAovbiag. EmmAfov ot
QVTIOTOOL XPOVOL EKTEAEONG TV OTUAVTIKA LEYOAUTEPOL OE GXEOT) LE TO APEGWG TIPOTYOULEVO
melpapa. H evepyomomon Katoypa@ng LOTOPIKOU OVAUEVOUEVH QTOUTEL HEYOAVTEPO XPOVO

EKTEAEOTG YLK TNV KATAYPAPT) ATTOBNKELOT OAWV TWV EVOIAUETWV ATIOTEAEGUATWV.

5.1.5 Tevetikog AAyopiOpoc: MetafAnto Méye0oc IIAvBuopov

Ze auTo TO TElpapa agloAoynOnke 1 Slpopd oV adS00T) TOU YEVETIKOU aAyopiBpov
uetadd Servlet kat Applet mepiBdAAovtog. Q¢ PeTAfSANTI) TOU TEPAUATOG XPNOYOTIONONKE TO
uéyebog Tov TANBLGUOV NG TIPOG TA&VOUNOT akoAoLBIAG. ATIO TIG UTIOAOLTTEG TIAPAUETPOUS TOU
YEVETIKOU aAyopiBLOU 0L ONUAVTIKOTEPES ElXAV TIG EENG TIEG:

generations : 300
emerge.LimitFactor:1
emerge.ExponentSize:4
emerge.Diameter:3
emerge.Samples:5
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Xpovocg EktéAeong Mevetikov AAyopiOpou pe
MetapAnto MéyeBo¢ MAnOuopou

1600000
1400000 ~~

1200000 /
1000000 /././
800000
600000 7/
400000

4/ —
200000 3 ¢ =

j -
0 v
Méye6og MAnBucpov 50 100 150 200 250 300 350
=&—XpbvogEktéAeong Servlet(msec)| 15346 103574 | 154905 | 224219 | 257705 | 320182 | 366514

= Xpbvog Ektéleong Applet(msec) | 229613 | 470779 | 656225 | 992118 | 1089135 | 1231782 | 1478219

Xpovog ExktéAeong (msec)

Ewdva 5.5: Xpovol eKTEAEGNG TOV YEVETIKOV dAyopiOpov e peTaBAnTto peyedog

akoAov0iag.

Am6 To TElpapa aUTO £YVE PAVEPO OTLKAL O XPOVOG EKTEAEONG TOV YEVETIKOU aAyoplOpov
auEavetal oxedOV YPOUUIKA O€ oxeomn HE To pEyeBog TG TPog Tagvounor, akoiouBiag Xto
TPEXOV TEPLBAAAOV EKTEAEOMG KAL LE IUKPO (POPTO XPTOMG TOU ECUTINPETNTH), O XPOVOG EKTEAEDTG
NTaV PEYOAUTEPOG OTaV ypnoomombnke to Applet povtédo ektédeong Yy kabe péyebog

axoAovBlog.

5.2 Neypaupata AloAoynong ™G Enidpaongc

Awa@opetikwv Mapapetpwyv

Xe 50TEPO OTABLO EKTEAECTNKAV TIEWPAUATA WOTE VA LEAETNOEL M) eMiSpaict) oV ETAOYY
SLUPOPETIKWY TIAPAPETPWY oV amodoon Tou aAyopiBpov Emerge-Sort kat Tou yevetikol
aAyopiBpov. Ze auTd To 6TASLI0 Sev EVBIEPEPE 0 XPOVOG EKTEAEOTG OAAG KUPIWG 0 HEGOG aplOUOS
KWNOEWV KAl YOPWV Twv ekTeAéoewv Tou Emerge-Sort. [ v ekTédeon Twv TEPAUATWV
xpnowotmounjfnkav ta avtiotoya Applet. Ta Java Servlet xpnowomomfnkav povo yu
SO TAPWOT) TWV ATOTEAECUATWY WOTE VA EMPBERALWOEL GTLT AEITOVPYIKOTNTA TIOL TIXPEXETAL
elvat (Sl ya o Servlet ko to Applet povtédo. ZTIG ETTOUEVEG TIAPAYPAPOUVS TIEPLYPAPOVTOL OL
PUOLICEIS KOl TA ATTOTEAEOUATA TWV TIPOAVAPEPOEVTWV TIEPAUATWY KABWG €TIONG KAl TA
OUUTEPAOUATA TIOU TIPOKUTITOUV. Tl TPWTA TECOEPA TEPAUATA KPOPOVV TOV aAYOPIOHO

EmergeSort evw To TeAsuTalo TO YEVETIKO 0AYOpLOLLO.
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5.2.1 EmergeSort: Atx@opetikd [IpwtokoAda A/D

Ze auTO TO TElpapA avOAVETAL 1] SLAPOPA OTO PECO aPLBUO YUPWV Kal TOV HEGO aploud

KWwnoewv Tou aAyopiBpov Emerge-Sort yx ta 2 SiaBéoa A/D mpwtokoAda (A/D By Position

Moves kat A/D by Number Moves). MetaSAnTi) TOL TEWpApaTog Tay To HéEyedogs s akoAovdiag

(Suvapelg Tov 2 atod To 3 £wg To 9) KaL 0 TUTIOG TOU TIPWTOKOAAOL. Ot UTIOAOLTIEG TIAPAUETPOL

SlatnpnOnkav otabepEs Kat eivat oL e8NG:

¢ Selection Type:Random

¢ Use Probability Table: Evepyo

e LastSorted Bound: Evepyo

e Action On Ends: Wrap

Momentum Variations On Sorted Set: NoAction

¢ Momentum Variations On Sorted Set Borders: NoAction
¢ Momentum Variations On New Set Borders: NoAction
e LimitFactor: 1
e Exponent(2”):3 ExponentTo(2"):9
¢ Diameter:3
¢ Enable Logging: Mn evepyo
Mécoc ApLlOpoc Nipwv pe ta 2 NpwtokoAAa A/D
1000000
- 100000 X
2 /
3 10000
é 1000 /
< 100
§ /
g 10
1
Méye0og AkoAouBiag 8 16 32 64 128 256 512
Méaog # mp:/:lv (A/D by Position| 99,9 3949 | 13473 | 55544 | 23358,6 | 104367
oves)
Méoog # Topwv (A/D by Number| ), | 93,4 3705 | 1213,1 | 6440 | 21607,5 | 1094045
Moves)

Ewova 5.6: M£60G aplfpoc yupwv yia ta Sta@opetika A/D TpmTOKoA X Kot PETABANTO

néyebog akoAovoiag.
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Méooc AplOpoc Kivjoswv pe ta 2 NpwtokoAAa A/D

1000

100

o e

1
Méye6og AkoAouBiag 8 16 32 64 128 256 512

Méoog ApLOuog Kivioswv

Méoog # Kwicewv (A/Dby| 5 8,2 17 30,5 61,3 124,7 264,5
Position Moves)
, ,
Méoog # Kwicewv (A/Dby| 5 73 16,7 28,4 67,6 112,6 2754
Number Moves)

Ewova 5.7: Mé60g aplfpog Kivijoewv yla T Sta@opetikd A/D TpmwTOKOAAX Kot

petaBinto péye0og akoiovdiag

'OTwg @aivetat oTig SV TPONYOVEVES EIKOVES, TO TIPWTOK0AA0 A/D by Number Moves
EUPEAVICETOL OPLOKA KOAUTEPO Y aKOAOLBIEG peyeboug 8, 16, 32, 256 apBpwv. Ot Slapopeg etva
OXETIKA WIKPES eV Yl PeYEDN axoAovbiag 128 kot 512 avtiotpé@ovtal omote TOavws va

Bplokovtal 0To OPLO TOU OTATICTIKOV GPAAUATOG,

5.2.2 EmergeSort: Atx@opetikog Tpomog EmAoyng Kévtpov l'ertovidag

Ze auTo To TElpapA vOAVETAL 1] SLAPOPA OTO PEGO APLBUO YUPWV Kol TOV HEGO aplOpd
KWVIoEwV Tou oAyopiBuov Emerge-Sort yiar SlaopeTikols TPOTIOUG EMAOYNG TOU KEVTPOU TNG
YEIroviag. MeAetdvtal ol TepITwoelg g Tuxaiag emioyns (Random) pe evepyomompuéves (1
0xy) T emAoyés Last Sorted Bound kot Use Probability Table. Xta mAaiowx moAouotepng
epyaoiag [03] Seiymke 6tLM evepyomoinon Twv emloywv Last Sorted Bound kat Use Probability
Table Aertoupyel Betikd omdTe EAEYXONKAVY LOVO OL €ENG cUVSLaGOL:

e Selection Type:Random, Use Probability Table: Mn Evepyo, Last Sorted Bound: Mn
Evepyo

e Selection Type:Random Use Probability Table: Evepyd Last Sorted Bound: Mn
Evepyo

e Selection Type:Random Use Probability Table: Evepyd Last Sorted Bound: Evepyo
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MetafAnt) Tov TEpdpatog Tav To pEyebog g akoiovdiag (Suvapels Tov 2 amd to 3

€wG T0 9) Kat 0 TUTIOG TOU TIPWTOKOAAOV. OL UTIOAOLTTEG TIAPAUETPOL SLTnPrONKay oTABEPES Kot

elvat oL egne:

e Protocol: A/D by Position Moves

e Action On Ends: Wrap

e LimitFactor: 1

e Exponent(27):3 Exponent To(2"):9

e Diameter:3
¢ Enable Logging: Mn evepyo

Momentum Variations On Sorted Set: NoAction
Momentum Variations On Sorted Set Borders: NoAction
Momentum Variations On New Set Borders: NoAction

Méoog AplOpog Nupwv pe Aradopetikd
Selection Type Flags

1000000
3 100000
S
_'g, 10000
s 1000
3
< 100
8
o 10
=
1
MéyeBog AkoAouBiag 8 16 32 64 128 256 512
Méaoc # Mpwv (Random) 33,8 201,2 860,5 3960 | 17275,1 | 68703,4 | 275709,3
== M¢£o0¢ # Npwv (Random+LSB) 32,7 1345 | 4521 | 23365 | 10428,6 | 35750 |120305,1
== M£o0G # Npwv (Random+LSB+PT)| 22 99,9 3949 | 1347,3 | 55544 | 23358,6 | 104367

Ewdva 5.8: M£60G aplOpoc yupwv yla SL@opeTikovs TpOTous EMAOYTC KEVTPOU

YELTOVLAG.
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1 4 ’ ’ ’
Méoog AplOpog Kivoewv pe Atadopetika
. Selection Type Flags
3 1000
=
2
X
4
9 100
<
Q
<
§ 10
W
=
1
MéyeBog AkoAouBiag 8 16 32 64 128 256 512
Méoocg # Kwvioewv (Random) 2,9 7,7 16,4 38,4 80 160,1 311
== Méooc # Kwvijoewv (Random+LSB) 3,4 8,9 15,5 32,7 74,5 135,2 245,4
=== Mé<oo¢ # Kwvrioewv
(Random+LSB+PT) 3,1 8,2 17 30,5 61,3 124,7 264,5

Ewdva 5.9: M£60G aplOpog KIVI|OE®V YLX SLa@OPETIKOUE TPOTIOUS EMAOYTG KEVTPOU

YELTOVIAG.

'OTwg @aivetal otig VO TPOTYOUUEVES EIKOVES, 1| EVEPYOTIOMON Twv eMAoYwv Last

Sorted Bound kot Use Probability Table (e18ikd g 2m5) Asitovpyel Betika ko odnyet o€ peiwon

TOOO0 TOU HEGOL APLOPOV KIVIIGEWV OG0 KAL TOU HEGOL apLBpoU Yupwv ektédeons. H pelwon oum

Telvel va auEavetat 660 auiavel To PEyeBog TG akoAovBiag.

5.2.3

EmergeSort: MetafAnta Mey£0m l'ertoviag

Te aquTO TO MElpAPA aVOAVETAL 1) EMSPACT TIOL €xEL TNV ATOS00T TOU aAyopiBpov

Emerge-Sort 10 péyebog ™G yertovids. Q¢ PeTafANT) TOU TEPAUATOS XPNOUOTION|ONKE TO

HEYEDOG TNG YEITOVLAG TIPVOVTOG TIEPITTEG TWES oo 3 €wg 13. TIpémel va onpuetwdel dTL oL apTieg

TIWES odnyovoav og pn Tagvopnpéves akoAovbieg. OL uTIOAOLTEG TTHPAUETPOL StaTnprBnkav

otabepég kot etvon oL €816

Protocol : A/D by Position Moves

Action On Ends: Wrap

Selection Type:Random

Use Probability Table: Evepyo

Last Sorted Bound: Evepyo

Momentum Variations On Sorted Set: NoAction
Momentum Variations On Sorted Set Borders: NoAction
Momentum Variations On New Set Borders: NoAction
Limit Factor: 1

Exponent (2”):6 Exponent To(2"):6

Diameter:3

Enable Logging: Mn evepyo

Samples: 50
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Méoog AplOpoc MNpwv pe MetapAnto Méyebog
Fewtovidg

1800

1600 -
. 1400
§ 1200
_'g, 1000
& 800
% 600
8 400 B
2 200
MéyeBog Mettovidg 0 3 5 Vi 9 11 13

| Méoog ApLlBuog MNpwv 1519,8 1620,2 523,6 369,2 199 121

Ewdva 5.10: Mé60g aplfpog KIVIjGE®V YA SL@opETIKOUG TPOTTOUG ETMAOYTIG KEVTPOU

YELTOVIAG.

Méoog AplOpoc Kiviioewv pe MetaAnto Méyebog
Fettoviag
35
30
§. 25
2 20
3
& 15
Q
< 10
[]
S
s 5
MéyeBog Mettovidg 0 3 5 7 9 11 13
| Méoog AplBuog Kwvrioewv 32,3 30,3 17,5 16,2 11,8 8,9

Ewdva 5.11: Mé60¢ apldpog KIVIjoEmV YA SL@opeTIKOUG TPOTOUG ETMAOYTIG KEVTPOU

YELTOVLAG.

'OTwg @aivetal oTig VO TPONYOUHEVES EIKOVES, 1 AOENOT) TOU PEYEDOUG TNG YEITOVIAG
odnyel o€ WKPOTEPO APLONO YUPWV EKTEAEONG KAL KIVI|OEWV ETOPEVWS (PAVETAL VA AELTOUPYEL

BeTika Yl To TIpWwTOKoAA0 A/D by Position Moves Ttou etAéxOnke.

5.2.4 EmergeSort: [locootd ATa§vopntwv AKoAovOuwv ava lpwtokoAdio

66



ATO TIG TPWTEG SOKIUES TNG EPAPHOYNG PAVNKE OTL TO TIPWTOKOAAO L/R odnyel ouyva oe
un togvounpeves akoAouvBies. To yeyovog auTd AMOTUTIWVETAL 0TV TIOPAKATW EIKOVA OTIOU
ToPaTBEVTAL TA TOCOGTA LN TA§VOUNUEVWY aKoAoLBLWV (Yo k&Be péyebog) o€ éva mAnBog 10
detypdtwv kdBe @opa. Ta mocootd amotuyiag tou L/R mpwtokdAdov eivar peydAa yo

aKoAovBIieg pey€Boug peyaAvtepou tou 16.

MNooooto Atafivountwv AkoAovBLwv ava

>

3 ’ 1 4

E MéeyeBo¢ ko MpwtokoAAo
0 3

E3 120%

S 2

& % 100% S
T 80%

§ 60%

= 40%

Méye0og AkoAouBiag 20%

0%

i
8

i
16

i
32

i
64

|
128

=== A/D Protocol (Position Moves)

0%

0%

0%

0%

0%

== A/D Protocol (Number Moves)

0%

0%

0%

0%

0%

L/R Protocol

20%

41%

100%

100%

100%

Ewova 5.12: [10606T0 ataitvountwyv akoAovdlwy ava péye00o¢ Kot TpwTikoAAo.

5.2.5 Tevetikog AAyopiOpoc: F'evika ZyoAix

Onmwg kot oty moAootepn epyacia [03] 6mou afloAoynBnkav oL SLPOPETIKES
TapoAAayéG tou Emerge-Sort, yla v avamopaoTaon] TwV SLUPOPETIKWY  TIUPAUETPWY
XpPnowomomnkav AToux Ta oTola amoteAovvtal amd £8L yovidio: éva y 1o Baoko
TIPWTOKOAAO KOl TIEVTE YU TIG PACIKEG TIAPAUETPOUG TOU KAOE TPWTOKOAAOL. O YeEVETIKAG
aAyopBpog Ba ekTeAel TUPAG OAOULG TOUG SUVATOUG GUVSUACUOUG TIHPAUETPWY KAL Eival
QVOEVOLEVO OTL cuvduacuol Tov Sev odnyovv oe ta&vounon Ba avtimpocwevovTal amd
atopa mov Ba e€odewpBovv amd Toug TANOUGUOUG TOU YEVETIKOU OAyopiBuov, evw 1
QUTOLATOTIOMUEVT) EKTEAEON QVOUEVETAL VO aVASEEEL TOUG TILO ATTOSOTIKOUG OTTO QUTOUG HE
QVTIKEWEVIKO TPOTIO. ETOUG TIAPAKATW THVOKES TIEPLYPAPOVTAL OL SUVATES TIUES Y KAOE yoviSio

KO(LT) ONUAcix TOUG.

Twpég  Heprypaei

0 [Ipwtoéxorro L/R
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1 [Ipwtoéxorro A/D

Mivakag 5.1: 1° yovidio — Emidoyn npwtokdirov (TInyn [03])

Twég Meprypaoi)

0 Serial - o aAyop1Opog emoKEmTETAL TIC YELTOVIEG O1000)IKE, amtd 0ptoTeEPE TPOG To. de&Ld

1 Serial + LastSortedBound - diadoyikd ektog av mponyndei ta&vounon omdte eEetaletan Eva
amo ta 000 OpLa NG YELTOVIAS Tov TaStvounOnke

2 Serial + Use Probability Table — ceiplokn enickeyn oAld anokieiovtar ot Oéogig mov dev
éxovv mbBavotnta va Bondncovy oty eEEMEN, xpiomn Pondntucod Tivaka

3 Serial + LastSortedBound + Use Probability Table — Zvvévacudg tov tpidv mopandve
pedodwv.

4 Random — o aAyépiOuog emokénteton TIC YeTovieg pe tuyaio tpodmo, Olot ov apiBuol
GUUUETEYOVY pe {om mhavoTNTa

5 Random+ LastSortedBound — pe tuyaio tpoémo extdg ov mponyndei tafwvounon omdte
e€etaletan éva amd o dVO Opla TG YELTOVIAG TToL Ta&tvounnke

6 Random + Use Probability Table — pe toyoio tpémo ol amokieiovtar ot Bécelg mov dev
&yovv mhavotnta vo fondncovy oty eEEMEN, ypnom Pondntikod tivaka

7 Random + LastSortedBound + Use Probability Table — Xvvévacudc tov tpiov
TPONYOLLEVOV UEBOS®V.

Mivakag 5.2: 2° yovidio — Emloyn endpevng yertovidg (Inyn [03])
Twég Heprypaoi)

0 Wrap — av aviyvevbei eykhofiopévog apiBpos oto apiotepd M de&i dpo g axorovdiog 6lot
ot aptBpoi petaxtvovvton pio BEon apiotepd 1 6e€16 avaroya.

1 Inflect — oe avrtictoym mepintmon divovior katdAAniot Tapdyovteg opung dote vo d00ei M
duvatdtta otov eyKAoPiopévo apBpod va petakivndel mpog ) péomn g akoAovbiog

2 No Action — dev e€etdlovton ta dkpo g akolovdiac. O mpdTOg Ko 0 TeEAELTAIOS UPOUOC
petakvovvtol uovo ota mhaiota tng TaEvOUNoTS TS YELTOVIAG TOVG.
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Mivakag 5.3: 3° yovidio — Emiloyn evépyetag oto dkpa g akorovdiag (TInyn [03])

Twég Heprypagn

0 No Action — Kapia evépysia

1 Set Momentum — amodidovtol Tapayovteg opung aveEapTnTa e TOVG TAPAYOVTEG OV gl

1n6m ot apBpoi

2 Reset Momentum — 6Aot ot apBpol Taipvouv adtipopo TapdyovTa Oppng

Mivaxag 5.4: 4° yovidio — Emhoyn evépyetog 6tav 1 yerrovid eivar 1o to&ivounuévn (Imyn [03])

Twuég Ieprypagpn

0 No Action — Kapio gvépyeia

1 Reset Momentum — ot dYo cvvoprakol apBpol g yertovidg maipvovy adldpopo Tapdyova

opung

2 Set Momentum — ot dVo cGuvoplaxoi apiBpol g yertovidg maipvovy vEo mapdyovta opung

avdAoyo Le TO TPOTOKOAAO

3 Scale Momentum — Kipaxkoth avabeon mapaydvimv opung

Mivaxag 5.5: 5° yovidio — Emhoyn evépyetog ota chvopa tavounuévng yertovidg (TTnyn [03])

Twég Ieprypagpn

0 No Action — Kapio gvépyeia

1 Reset Momentum — ot 300 cuvoplaxol aptBpol TG yeLtovidg maipvouy adidpopo TopayovTo

opung

2 Set Momentum — ot dVo cvvoplakoi aplBuol TNG YETOVIAG TAiPVOLY VEO TTAPAYOVTO OPUNS

avaAoyo Le TO TPOTOKOAAO

3 Scale Momentum — Kipaxkot avabeon mapaydvimv opung

Mivakag 5.6: 6° yovidio — Emloyn evépyetag ota chvopa pn ta&vopnuévng yerroviag (Inyn [03])
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Katd v ektédeon touv yevetikol alyopiBuov €ywve @oavepd OTL oTa 4 TpWTA Yovidio
emkpdtoe 0 cuvduaopog {1,7,2,0}. Xto TapaKATw CYNIA QAVOVTAL 0L CUXVOTNTEG ELPAVIONS
TWV EMPEPOVS TIHWV KABE yoviSiov o€ €va oUvoro amd Tepimov 20 EKTEAECELS TOV YEVETIKOU

aAyopiBpov oto avtiototyo Java Applet g epappoyng lotov Emerge-Sort @ WWW.

1o yovibio 20 yovidiLo 30 yovidio
150% 150% 150%
100% 100% 100%
0% T 0% T T T T T T T O% T T
o} 1 0 1 2 3 4 5 6 7 0 1 2
40 yovidlo 50 yovibio 60 yovibio
150% 50% 60%
40%
100% 30% 40%
50% 20% 1 20%
10% -
0% T T 1 0% T 0% T
0] 1 2 0] 1 2 3 0 1 2 3

Ewdva 5.13: Zuxvotntes TV Yo KaOe epépoug yovidio.

OL emKpaToVoeS TWES TwV TPWTWV 4 yovidiwv cupPoAilouv Tov €8¢ cuvduaouo

TIPAUETPWV:
e [lpwtoxkoAro: A/D
e Emoyn l'ertoviag: Random + LastSortedBound + Use Probability Table
e Evépyeles ota dxpa g akorovBiag: No Action - Sev e€etdlovtal Ta Akpa TG arkoAovbiag
e Evépyeleg 6Tav 1 yertovid eivar 1ion tavounuévn: No Action - Kapia evépyeia

[Na Tig vmdlomeg Béoelg Sev KATOypAPNKOY EMIKPATOUVTA yoviblax pe faon Tig
OUYKEKPLUEVEG pubpioels. T'a TIg 2 TeAeuTaleg EMAOYES TIHpATPETOL Hiot EAXPPA ETIKPATNON

Twv emAoywv 1 ko 3.
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Gene... Individual Fitness Individual Description

288 172033 3,681399 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ScaleFlags
289 172031 3,8954463 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ResetFlags
290 172031 3,594407 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ResetFlags
291172033 3,889386 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ScaleFlags
292 172031 3,6008787 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ResetFlags
293 170033 4,0516996 ADProtocolP SemiRandomProb Wrap MoAction ScaleFlags ScaleFlags
294 170031 3,629764 ADProtocolP SemiRandomProb Wrap MoAction ScaleFlags ResetFlags
295 170033 3,6036036 ADProtocolP SemiRandomProb Wrap MoAction ScaleFlags ScaleFlags
296 170033 3,7064493 ADProtocolP SemiRandomProb Wrap MoAction ScaleFlags ScaleFlags
297 171033 3,7791467 ADProtocolP SemiRandomProb Inflect NoAction ScaleFlags ScaleFlags
298 172031 3,6402023 ADProtocolP SemiRandomProb MoEnds MoAction ScaleFlags ResetFlags
299 170031 3,7863011 ADProtocolP SemiRandomProb Wrap MoAction ScaleFlags ResetFlags
172003 4,636069 ADProtocolP SemiRandomProb MoEnds MoAction NoAction ScaleFlags

Ewdva 5.14: AMOTEALGUATA EKTEAEOTG YEVETIKOU aAyopiOpov oty autovoun)
g@apuoy).

Ta mapamavw amotedéopata eival cupPatd HE TO QMOTEALCUATH EKTEAEONG TOU
YEVETIKOU OAYoplBHOL GV aUTOVOLT EQAPUOYN XPNOLLOTIOOVTOS (BLEG TIHPAUETPOUG, OTIWG
PALVETAL KAL OTO TIOPATIAV®W OXNUQA, YEYOVOG TIOU QMOSEIKVUEL TNV 0pO1 UETATTTWOT NG
AELTOVPYIKOTITAS TOV YEVETIKOU aAyoplBpov oy e@appoyn lotov. Ta amoteAéopata eKTEAEOTG
TOV YEVETIKOU OAYOPIBUOU YEVIKA CUUP®WVOUV KOl LE TA TIEWPAUATIKG SESOUEVH EKTEAEOTG TOV

Emerge-Sort.
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Ke@aiawo 6

LUUTIEPAC AT

Z10X0G NG TOPOVCAG LETATITUXLOKNG SlatplPns tav 1 avattudn g e@apuoyns lotov
EmergeSort @ WWW waote 1) Asttoupyotnta g autovoung epappoyns EmergeSortUI va yivel
SlaBéoun pe o eVEAKTO Kat amoSoTIkO TPOTo. H AELTOUPYIKOT T TG UTOVOUNG EPAPUOYIS
emovaxpnopomomtnke kabBwg Ntav Swdcowmn péow PiAobnkwv (jar - Java ARchive)

odNywvTag o€ €£0IKOVOUNOT) OTOV XPOVO AVATITUENG TNG EQAPHOYNS loTov.

To xupldTEPO TAEOVEK TN LA TNG EQUPHOYNS IoTOU EvavTL ™G auTOVOUNG EQAPHOYNS Elvat
N SL-AeLTOVPYIKOTNTA ™G KABWG KABe XpNoTNG UTOPEL v €YEL TTPOGRAON OTNV EPAPUOYT
aveEAPTTA ATIO TO AELTOVPYIKO CUCTILO TIOU XPNOLOTIOLEL 1] TOUG TTOPOULG TOU CUGTIUATOG TOV.
Eficov onpavtikd sivar to yeyovog O0TL 8e xpeldletal va eyKaTaoTabel KATIO0 KOMUATL TNG
EPAPUOYNG OTO OUCTNUX TOU XPNOTH, €EOKOVOUWVTONG OPKETEG avOPWTOWPES Tou Ba
QIIOLTOVVTOV Yl TNV EYKATAOTHOT TNG EPAPUOYNG Kot TNV avaBaOpon g o€ TepImTwon
aMaywv. T va amo@evybel VTTEPEPOPTWON TOU EUTNPETNTH TIOV PAOEEVEL TNV EQAPUOYT)
ooV, TTapExeTal TauToXpova 1) SUVATOTNTA EKTEAEONG TWV UTIOAOYIOUWY OTO TEPBAAAOV TOV
Xpnotn pe v texvoloyia twv Java Applets. H epappoyn Bpioketal amobnkevpévn otov
eCUTMPEMT) CAAA OTIOTE KATIOLOG XPT)OTNG TO EMOVUTOEL TNV EKTEAEL TOTIKA OTO GUOTHUA TOU
Héow G @apuoyns mepujynons lotod mov Swdéte. H avamtudn g epappoyns Iotov
EmergeSort @ WWW olokAnpwbnke pe emruyio, kabwg emetevxdn 1 HeTATPOT™ TNG
AELTOVPYIKOTNTAS TNG QUTOVOUNG eappoyns EmergeSortUL A@ol avartiuyfnke To KOPUATL TG
E@appoyns Iotod yx ektédeon Twv vTOAOYIOHWV oOTO TEPPAAAOV Tou €EutmpeTNT,
Xpnowomomnke 1 teyvoAoyia twv Java Applets woTe 1) UTTIOAOYLOTIKI] AOYIKT) TOL 0AyopiBoL va
elvat Slabéoym otoug XproTeg PHEow Tou IoTov aAAA e To BAPOS TWV VTIOAOYLOUWY VA TIEPTEL

OTOV UTIOAOYLOTI) TOU EKACTOTE XP1IOTN.

ExTtd6 amod ta apamavem ToA) onUavTIKA TIAEOVEKTILATA, TIPOEKLVIOV QPKETA TTOU gV
VTPV 0TV apXK otoxobeoia g mapovoas StpPs. 'Eva amd autd eivatl o Kevtpkog
EAEYXOG NG EPAPUOYNG. AV 0 SLONEPLOTIG TG Yt KATIO0 AGYO OTIOPAGICEL OTL TIPOCWPVAE

TIPETEL VO PNV glvat SlaB€aiun, Umopel va o Kavel amd tov esummpetn ) lotov yia 6Aoug toug
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xpnotes. EmmAgov umdpyel Suvatdmra avdAuong Twv TPOoRACEWY TwWV XPNOTWY WOTE O

SLO(EPLOTIG TNG EQAPHOYNG VX YVWPLIEL TTOOOL KAL LLE TIOLO TPOTIO XPTOLLOTIOLOVV TV EQAPLOYT).

MAAIOTO, T ATOTEALOUATH OTIO TG EKTEAECELS YEVETIKOU QAYOPIOHOU OAWV TWV XPNOTWV

amonkeovVTAL KEVTPIKA SIVOVTaG £TOL TN SUVATOTNTA GUVOALKIG LEAETNG TOUG.

‘Ooov a@OpA TO TEPAUATA TIOU EKTEAECTNKOAV XPNOLOTIOLWVTAS TNV  EQPAPUOYT

EmergeSort @ WWW, autd katéSeéov kupiwg:

To yeyovdg 0Tl M AsrtoupykdmTa Touv oAyopiBuov Emerge-Sort kot tou yevetikov
ayopiBuov Tapéyetal pe Ll0oSUVOO, WG TPog TV autdvoun e@appoyr EmergeSortUI,
TPOTIO, TOOO OTO HOVTEAO EKTEAEOTG UTIOAOYIOUWY OTOV ECUTMPETNTH) OG0 KAl GTO

LOVTEAO EKTEAEOT|G UTIOAOYIOUWV OTO TIEPLBAAAOV TOU XP1|OTH).

‘OtL To TPéYOov TEPIPAAAOV EKTEAEONG WE TIEPIOPIOUEVO (POPTO XPNONG AELTOUPYEL

AMOSOTIKOTEPX Y1 EKTEAECT) UTIOAOYIOHWV OTOV EEUTINPETTH).
‘OtL 0 péoog aplBudg Kivoewv Kal yopwv eKTEAEoNG Tou aAyopiBpouv Emerge-Sort
emmpedletan BTk amod T xprion Twv emloywyv Last Sorted Bound kot Use Probability

Table.

‘OTL 0 péoOG aplBPOG KIVIIOEWV KAl yOpwV €KTEAEOTIG Tou oAyopiBuov Emerge-Sort

eTPedleTon BETIKAG aTtO 0rOENOT) TOL PEYEDOUG TNG YELTOVIAS

‘Ot to L/R tpwytokoAA0 £XEL LKPA TTOGOOTA ETIITUXOVG TAELVOUNONG.

[Mapda v emruyia wg TPOG TOV 0TOX0 TG TAPovoas STPPNG VTIAPXOUV APKETEG

BeAtiwaoelg ov Ba puopovca VA Yivouv 6To HEAAOV XPNGLUOTIOWVTOS w6 B&oT TV uTtdpxovoa

EPAPUOYT. LTI CUVEXEIQ TIAPATIOEVTOL OPLOUEVES TIPOTACELS YLt LEAAOVTIKT| £pELVOL:

"EAgyxog mpooBaong: MéxpL oTiypung Sev UTIAPYEL KAVEVAS ATOAUTWS EAEYXOG TIPOGaoNS.
Kabe xpniomg mov yvwpilel To url g e@appoyns, Pmopel va T Xprowomonoel. o
umopovaoe va xpnowlotmomBel pia faon dedopévwy, 1) omola Ba eméTpete ™ Slaxeipion
XPNOTWV TIOAV®OG KAl LE SLUPOPETIKA TIPOVOLA (TLY. KATIOLOL XP1IOTES B ptopovcay va

XPNOWOTIOOVY TNV ekTéAeon Java Servlets kot kamolol povo twv Java Applets yu va
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amo@euxBel cUVWOTIOUAGS). Me oUTO TOV TPATIO B UTTOPOVCAV VI KATOrYPAPOVTOL KOl

OTATIOTIKA XPTIONG TNG EPAPUOYNS.

E¢aywyn amotedeopdtwyv: O TpATIOG TTOU €EAYOVTAL TX ATTOTEAEOPATA B HTTOPOVOE Vo
BeAtwBel, eite Stvovtag ™ SuvatdmmTa e§0ywyn§ TOUG o€ GAAEG Hop@ES apxeiwv (XIS,

xml K.0L.) EITE TIAPEXOVTAS KAl YPAPNUATA LECW CYETIKWV PBAL0OMKWV.

Extédeon emmiéov mepapdtwv: Ot cuvSuacpol SLOPETIKWY TIAPAUETPWY TOU
aAyopiBuov Emerge-Sort eivar moAvdpiOpol Eta mAaiclar g moapovoas SxtplPg
QaVOAVBNKE 1) ETMOPAOT) HOVO OPLOUEVWV ATIO OUTOVG. ZE EMOUEVO OTASIO UTOPOVV Vo
EKTEAEOTOUV AETTTOUEPETTEPES AVOAVTELS VIO TIEPLOCOTEPOUG GUVSVAGHOVG UETABANTWV

LE XPNOT] TNG UTIAPYOVCAG UTIOSOLTG.

[TapApeTpol 0To YeVETIKO alydpiBpo: TNV TpEYouca £KS00M TG EPAPUOYNG, T) ELOOrYwYN
TWV TAPAPETPWY TOU YEVETIKOU 0AyoplBUov Yivetal ueow evog apxelov TapapETpwy.
Eivat Suvato va avarrtuyBel pia poppa (Kot 1) emEKTaoT) Tou oxetikovL evog Applet GUI)

IOV Ol ETITPETIEL TNV EVKOAATEPT ELCOrYWYT] SIPOPETIKWV TIAPAUETPWV ATIO TO XPTOTH).

Extédeon oe Ymoloylotikd IMAéypa (GRID): TN v o omoSoTiKY) €KTEAEOT) TOU
aAyopiBpov Emerge-Sort kot Tou yevetikoU oAyoplOpov oe peyoAUTEpQ HEYEDN
AKOAOVBLWV KL YEVEWV avTioTOLXA Bt HTTOPOVGE VO XP1OLOTIOMBEL 1) EQAPHOYN KATIOL0
VUTIOAOYLOTIKO TAEYUa [18]. Me Tig KatdAAnAeg petatpotes, ol BBAodnkes (jar apxeio)
TOU TOAPE(OVV TNV  ATHPALTNTN  AEITOUPYIKOTNTA, UTOPOUV VX EKTEAEOTOVV OF

YmoAoytlotiké [MAEy o TTETUXAUVOVTOG KOAUTEPQ ATIOTEAEG AT
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IotooeAiba ekpatnong ™m¢ TEYVOAOYIOG TWV Java Servlets:
http://java.sun.com/j2ee/tutorial/1 3-fcs/doc/Servlets.html

H IotooegAida tov Project ecj: http://cs.gmu.edu/~eclab/projects/ecj/

IotooeAiSa oxetwn pe Ta Java Applets : http://java.sun.com/applets/

L. Foster, C. Kesselman. Computational Grids

H IotoosAiba W3Schools: http: / /www.w3schools.com /html/

lotooeAiba OXETIKN 13 m™mv TEXVOAOYl TWV Java Servlets:

http://www.oracle.com /technetwork /java /javaee /servlet/index.html

H IotooeAida Ttov e&ummpetnt) Apache Tomcat : http://tomcatapache.org/

H IotooeAida tou mepi3aArovtog avamtuéng eclipse: http://www.eclipse.org/

H lotooeAiba 0V eclipse plugin Window Builder:

http://code.google.com/javadevtools/wbpro/
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[26]

lotooeAiba  pe odnyleg mapapeTpomomong Tov  TEPPOAAOVTOG  aVATTTUENG:

http: //www.coreservlets.com /Apache-Tomcat-Tutorial /tomcat-7-with-eclipse.html

IotooeAiba yio ™ Awdwkacia Wnelokng Ymoypagng eKTeEALOWOU apyelov jar :

http://java.sun.com/developer/onlineTraining/Programming/|DCBook/signed.html

H BBALO KN Microsoft Net Framework Version 2.0:
http: //www.microsoft.com/downloads/details.aspx?familyid=0856eacb-4362-4b0d-
8edd- aab15c5e04f5&displaylang=en
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Mapapnua A
Eykataoctaon kot
[MapapeTpotoinon Tov
[TepiBarrovtoc AVaTTuinC

T'a v avartudn s epappoyns lotol emAéybnke va xpnowotmomBel to mepBaALoV
avamtuéng tou eclipse oe cuvbuaoud pe tov apache tomcat yir ™V €UKOAGTEPN QVATITLE,
EYKATAOTOOT Kot Sokiur) Twv Java Servlets kat Java Applets G SLaSIKTUOKNG EQAPLOYNS TIOV
avatrtuxdnke. H xprjon mg¢ cuvduacopévng autnig Aong Boritnoe oty TaxOTEPN AVTIETOTILON
OPOAPATWV KAL PEIWOE OMUAVTIKA TO XpOvo avartuéng. EmumAéoy, yio v taxUtepr vAoToinon
TOUV Ypa@Kov Tep3dAAovTtog Twv Java Applets ypnowomowmnke to WindowBuilder plug-in yux
To eclipse. £T0 TAPAPTNUA QUTO TEPLYPAPOVTAL TA BUATA TIOL aTToUTONKAV Yo TV 0pbn
EYKATAOTOON KAl TIOPAUETPOTIOMON TOU GUVOAKOU TEpBaAiovTog avamtuéne. Q¢ Baon
xpnowomomtnke évag Sadiktuaxkog odnyog (tutorial) eykatdotaons kol TAPAPETPOTIOMONG

tou Tomcat €kSoomng 7 ywx xpnon pe to eclipse (http://www.coreservlets.com/Apache-Tomcat-

Tutorial /tomcat-7-with-eclipse.html).



http://www.coreservlets.com/Apache-Tomcat-Tutorial/tomcat-7-with-eclipse.html
http://www.coreservlets.com/Apache-Tomcat-Tutorial/tomcat-7-with-eclipse.html

A.1 Eykatactaon g Java

Amo to oxetikd ovvdeopo (http://www.oracle.com/technetwork/java/javase/downloads/jdk-

6u29-download-513648.html) petagpoptwbnke kat eykataotabnke to Java Development Kit

ékdoomg 1.6.0_29. Ot Servlet 3.0 containers (0Tw¢ o tomcat €k6oong 7 Tov XproomoniOnke)

QmoLTtovV Java TouvAdytotov €kdoomg 6 kat 8 Asttoupyouvv pe Java 5.

A.2 Eykatactaon tov Tomcat

Amé 1o oxetkd ovvdeopo (http://www.coreservlets.com/Apache-Tomcat-Tutorial /tomcat7-

files/tomcat-7.0.8-preconfigured.zip) petapoptwbnke o Tomcat. Amoovumiéomke oto dioko C

Snuovpywvtag To @akelo C:\apache-tomcat-7.0.8. To cupumiesEVO ap) el TTOL HETAPOPTWONKE
elvat ploe «mpo-puBuopévny  €kdoon tou Tomcat pe OAAayéG OV TOPAUETPOTIOMOT)
(configuration) wote va xpnowwomomBel eukoAdTepa. Oa UmOpPoLoE va XpnoomomBel kot
KAmolx amd TG  emionues  ekdooelg  amd  Tov  lotoywpo G Apache
(http://tomcat.apache.org/download-70.cgi). Ov puBuicelg touv Tomcat emeéBodav va Eexvael
oV opta 80. Emeldn Slamotwbnke 0TL 0€ APKETA CUOTHUATA 1) TIOPTA AUTY| EVaL SECUEVUEVN
amd to Asttovpyko (T Windows 7) 1) kamota Siepyaoio (Yo tapadetypa to tpdypoppa SKype 1)
o SQL Server) n mépta empeme va adAdEel o 8080. Mo To 0KOTIO AUTO GAAXEE 1) OXETIKI YPAUUT
oto apxelo C:\apache-tomcat-7.0.8\conf\server.xml amo:

<Connector port="80" protocol="HTTP/1.1"

ot

<Connector port="8080" protocol="HTTP/1.1".

A.3 Eykatactaon tov Eclipse

Amo 10 oxetkd oUvdeopo (http://www.eclipse.org/downloads/packages/eclipse-ide-java-ee-

developers/heliossr2) peta@optwOnke Kot eykatactdOnke To eclipse jee KAl ATMTOCUUTIETTNKE

oto @pdkero C:\Program Files\eclipse\. To eclipse ekteAeital ya pwtn opd k&vovtag SumAo
KAk oo eclipse.exe kat emA€yovtag workbench. K&Be popa mov ektedeital to eclipse {ntetton va
oplotel 0 ywpog epyaociag (workspace), o xwpog dnAadn mov Ba amobnkeutovy T projects.

[Tpoteivetan va xpnoyomomBet o pdaxeAog C:\workspace yia va amo@euy8ovv acupfatotnTeg.
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E.}Workspace Launcher

Select a workspace

Eclipse stores vour projects in a folder called a workspace.
Choose a workspace Folder bo use For this session.

warkspace: | Cilworkspace| v

[ use this as the default and do nok ask again

[ Ok l [ Cancel

Ewcova A.1: Emdoyr} Workspace oo eclipse.

A4 Xvvepyaoia eclipse-Tomcat

[a va ekkwvnoel o tomcat péoa amd to eclipse TPEMEL TV TPWTN POPA va TIPpooTteBel oToug
servers Tou Sloyelpileton to eclipse. Xto tab Servers 0to kE€vipo kot kdtw emAéyetan : R-click,
New, Server, Apache, Tomcat v7.0, emAoyn Touv KataAdyou eykataotaong tov Tomcat 7 (e.g,

C:\apache-tomcat-7.0.8), OK. Ta Brjuata @aivovtal Kot oTI§ TIHPOKATW ELKOVEG.

* Markers | = Properties ervers °F| Data Source Explorer | B2 Snippets
[ marke Properties | 4k 5 23 . P patas Expl B Srippet:

Mew 4 S Server

-

Ewcova A.2: PUBion véou Server oo eclipse (1/4).
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E.] Mew Server @

Define a New Server =

hoose the type of server ko create

Download additional server adapters

Seleck the server bype:

bype filter bext

Tomcat v5.0 Server d\
Tomcat v5.5 Server

I HTTP Preview

[ HTTP Server ]
Publishes and runs J2EE and Java EE Web projects and server configurations to a local Tomcat
SEFVEF,

Server's host name: Y localhost
Server name: Tomcat 7.0 Server at localbost

)

Ewcova A.3: PUBion véou Server oo eclipse (2/4).

& 5

Tomcat Server -

Specify the installation directory

Mame:
Apache Torcat v7.0

Taorncat installation directary:

Erowse. ..

Warkbench default JRE v Installed JREs...

Browse For Folder

Select Tomcat installation directary.

= | iapache-tomcat-7.0.5
120 bin
+ |2 conf
1= lib
120 logs
+ ) temp
+ | ) webapps

Folder: apache-tomcat-7.0.8

[ Make Mew Folder ] [ (o4 l [ Cancel

Ewcova A.4: PUBuion véou Server oo eclipse (3/4).



Ii Markers | = Properties 4tk Sepvers 50 Data Source Explorer | [B=1 Snippets

& Tomcat v7.0 Sarver at localhost [Stopped] |

Ewova A.5: PUOuion véou Server oo eclipse (4/4).

A.5 Exkivnon tov Tomcat

Y10 Servers tab exteAeitan Se&l KAk otov Tomcat v7.0 kaw emiA€yetan "Start”.

Te 4
Open F3
Show In AlE+Shift+w ¥
= Zopy ChrlC

¥ Delete Delete
Renarne Fz

%5 Debug Chrl+alt+D

i Start Ctrl4+-alk+-R,

5 Profile
Publish Cerl+al+P
Clean...

iy Add and Remave, .
Monitoring L4
Clean Tomcat Work Direckory. ..

(%1 Markers | 2 Properties | i Properties BlE+Enker r3I:s
_'E,ETcumcat w70 Server at localfost [Stopped]

Ewova A.6: Exkkivnon tou tomcat péoa amo to eclipse.

(2 Markers | T Properties | 4L Servers 57 . [ Data Source Explorer | [ Snippets | & Console

_';.ETu:umcat 7.0 Server at localhost [Started, Synchronized] |
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Ewova A.7: H katdotaon (status) Tov tomcat petd v ekkivnon.

I ovvéxela PEMEL va Yivel copy amd To @akeAo C:\apache-tomcat-7.0.8\webapps, o @daxelog
ROOT kot va yivel paste 0To (0aKeA0

C:\workspace\.metadata\.plugins\org.eclipse.wst.server.core\tmp0\wtpwebapps.

C apacho-tomeat 7.0 Shwabapps
it Vew Facriss Tock eb
b e - T o | O s [ o[-
5 Ciapache-toneat-7 0.8 webeges
e e Type
File an Folder Tasks D e Fobde
23 ke new folder Oosramples Pl ok
R Cobost-manager Eie Fobr
e Cymanager Elo For
CRcoT Fle Fokie SHLLIZDL 1157
| Do [ rdes | [
dota pgrtor.eckpe wit server core ¥ B«
iame 5o Tume Date todfied
2 Qroor e ke L2003 s
e ——
Details
wabapps &
Fie Fider
Date Mo Moo, 11
HoaBgiou 2011, 3:22 s
pcts Obytes 3 My Compuier 1
1 ohiects. Dbytes o My Computse

Ewova A.8: Metakivnon twv apyeiwv ™mg Kevipikis oeAidag tov Tomcat.

I ovvéyewx extedeitan Oefl kAk->Restart otov Server. T va eeyyBel av o Server €xel

EKKIVI|OEL KOVOVIKA O XPNOTNG UTopel va emioke@tel o Stevbuvon http://localhost:8080/

(8080 ywati dAhage n mOpTa oTO0 Server configuration) pe omolovdnmote browser. Oa TPETEL va

EUPAVLIOTEL 1 TIHPAKATW 006V,
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'gawn-—muu 0.8
€ | @ locahost 0 A
Apache Tomcati7.08
% The Apache Software Foundation
,d& http://www.apache.org/
y,
m If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!

Pre-configured version of Tomeat 7 from Marty Hall and com. See http:ih TomeatTutorisl
mcat Manager

s you may have quessed by now, this is the defaull Tomeat home page. It can ba found on the locail filesystem at

|[pecumentation SCATALTNA_HOME/webapps/ROOT/ index. 1 5p
Eslease Notes

Change | og where ‘Fk.’«T“\L\N«" 'JME is the oot of the Tomcat installation directory. Ifyou're seeing this pege, and you don't think you sh ud be, IT! /e either a user wha has amved W installation of
Tomcat Documentation T mca\ of youTe an administrator who hasn got hister setup quite nght. Providing the latter 15 the case, please refer ta the Tomeat [ i more detailed Setup and administration informetion
Sendet30& JSP 2 7 AP e NSTALL fie

NOTE: For security reasons, using the administration webapp is restricted to users with role “admin”. The manager wabapp s restricted to users with role "manager”. Users are defined in
Sander2.4 AP $CATALTHA_HOBE/ cong/ tomeat—uzers. xml

Includzd vith this release

& host of sample Serviets and JSPs (with associsted source code), extensive documentation, and an infroductony guide to developing web applcations

Tutorials Tomeat maling bsts ere evailable af the Tomeal project vieb site

Apache Tomcal Tutonal *+ users@tomeat.apache,org for general questions related to configunng and using Tomeat
““ vk W"TT‘ il « dev@tomcat.apache.org for developers working on Tomeat
| Ajax & [Quary Tutorial

1
ISE 1. Tutorial Tranks for using Tomeat!
WSE 2.0 Turarial

ng Titorial
iibem: [PA Tutorial
Java & Programming Tutoriel m“c“
£.05 & wWeb Services Copyright 19382010 Apacks Sofws

Alnghr rtened

Tomcat Online
Home Page

EAQ

Bug Dalabase
(Open Bugs

Isars Maihn
Devspers Maling Liss

Training Courses
(Customized/Onsite

Public, v

Ewcova A.9: PUBion véou Server oo eclipse (4/4).

Eykatactaon tov WindowBuilder plug-in

l'a v eukoAdtepn vAomoimon touv GUI tou Applet eykatactabnke oto eclipse To

Window Builder plugin. ['a mv eykataotaon akoAouvBnOnkav ot odnyles amd to ovvdeopo

http://code.google.com /javadevtools/wbpro/installation /updatesite 3.7.html

ovUvdeopo Tov véou software to: http://dl.google.com/eclipse /inst/d2wbpro/latest/3.7.

[To ouykekpyéva:

eMAEYONKe oo eclipse Help->Install New Software

010 TIapaBupo oL pPaviotnke, oto Tedio Work With éywve paste o civdeopog
http://dl.google.com/eclipse/inst/d2wbpro/latest/3.7

EMAEYOVTOG WG

0TO0 aKPLBWE KATW TTapaBupo emAéxONKav 6Aa Ta Group Trov epaviotnkay (Select All)

(BA. TapakdTw ekdva) kKot ot ouvéxela Next.

o€ umvupa ept arroSoxmg ™ adelag emAéyOnke Accept ko teAkd Finish.

otav (nmonke, £ywve restart oto eclipse yua va tepiin@Bovv ta véa otoelot AoyLo ko).
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—oix

Available Software

Check the items that you wish to install. ) =
ey =

‘Whork, with: I http:fid.google. comfeclipsefinstfd2whbpraflatest)3. 7 j Add. .. |

Find more sofbware by working with the "Awvailable Software Sikes” preferences,

Itvpe filter text

MNarne | Version |
[#] 000 GWT Designer

[#] 00 Swing Designer

[#] 000 5T Designer

[+ 000 wWindaowBuilder Engine {Requir

=

Select Al Deselect All 17 items selected

r~ Details

W Show only the latest versions of available software [ Hide ikems that are already installed
V¥ Group items by cakegary What is already installed?

[V Contact all update sites during install to find required software

@:l = Back I Mext = I Fimish I Cancel |

Ewova A.10: Eyxatdotaon tov Window Builder plugin.

To plugin mapéxel auTopaT TPy wyr Ko Java peta amo ) oxediaomn tou GUI pe ypagiko
tpomo (Design View).

1 Structure Q‘||E|E‘<"_’,‘ | ; e |‘E||ﬁiv|a:<system>'
kg Components = |4 Palette
B (java.applet. Applet) (= System =

[} Selec... i'.-.lMarq...
88 choo... 373Tab...

(= Containers

| |JPamel  [HIScrol...
[T]asplit... ["]Tab...

E1Tool... [Jlaye...
(1Desk... [H nte...
= Layouts

ﬁ mAbsul.. . 25 FlowL...

[ Properties “a | = B v

;I 1d1Borde... Ih‘;GridL...
Fteride... [cardl... ]
Meox... fEsprin...
IH:'Form.” i‘,\‘;MigLa‘..

<MNo Properties> "jGrou...

[ Struts & Springs
= Components
iollabel [ TMext..
[aimc)

LI =HICom... [=3JButton j

E] Source l‘E Desgn]

Ewova A.11: To Design View tov WindowBuilder plug-in.
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Napaptuoa B



[Meprypagr) tTwv Tppuatwyv
Kwdwka t™c Epappoyic

Ze oUTO TO TAPAPTNUA TEEPLYPAPOVTOAL EV GUVTOUIN T SIAPOPA KOUUATIO TOU KWOOIKX
™mg epappoyns. apovoidlovtal cuvoTtika Ta eclipse projects Tou SnpovpynBnKav yia Toug
oKoToUG ™G gpyaciag kaBweg kot ot £toweg BAodnKeg ov xpnoyomou)Bnkav. AveAvetal
emiong o TPATIOG e TOV OT0(0 PToPEL var eloayBolv auTd Ta project oo eclipse av UTdpEeL oTo
HEAAOV OVATYKT) ETIEKTAONG TOU KWKo TEAOG Treptypa@etan 1 Sladkaoilor EyKATACTOONS TG
epappoyng lotov oe évav egutmpetn Apache Tomcat.

B.1 To TeAwko Hapadoteo ™ E@appoync lotov

['a v avamtudn ™mg epappoyng dnuovpynonkav exwplotda eclipse projects ya kaBe
KOUUATL TOU Kwdika. EMmAgov ta eploodTepa Ao oUTA PeTATPATMKOY o€ apyeia jar (Java
Archive) wote va xpnowomombBoiv ws PAoONkes Omov  amaut)Onke. LTI ETMOUEVES

TIOPOLY PAPOUG TIEPLYPAPOVTOL TA TIEPLEXOUEVA KADE PAKEAOL TOU TEAKOV TIAPASOTEOV.

B.1.1 O ®akelog oldSources

l'a v avartudn ™mg epappoyns dnuovpyntnkav Eexwplota eclipse projects yia kabe
KOUUATL TOL Kwdika. ETmAéov ta meploodtepa amd auTd peTaTpammkay o€ apyeia jar (Java
Archive) wote va xpnowomomBoiv ws PBAobNnkes O0mov  amautiOnke. XTI EMOUEVESG

TIOPOLY PAPOUG TIEPLYPAPOVTOL TA TIEPLEXOUEVA KADE PAKEAOL TOU TEAKOV TIAPASOTEOV.

B.1.1 O ®axelog oldSources

0 @dkedog autog mepAopfdvel Ta apyelo Tmyaiov kwdika (source files) amd
T(POTYOUHEVT] EPYACIA TAL OTO XPNOOTIOOVUVTAL Yot TNV ETMTEVEN AEITOLPYIKOTNTOG TOU
YeveTkov adyopiBuov. Kamowa amd autd ta apyela etvon to Tyaia apyeio s BA06nkng ECJ

EVW KATIOL AN XpotoTton) BnKay yix T xprion ™mg BY3AL00MKng.
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B.1.2 0 ®akelog eclipseProjects

0 @axeAog TG TIEpAAUPBAVEL T EEYWPLOTA projects Tou eclipse yia KABe KOUUATL TG

EPAPUOYNG. AVOAUTIKA:

e project ecj: To project cuto TepapPavel ta Tmyaio apyeia ™S PPBALOKNS edj.
To project cvTd €8x wg jar apyeio (ecj.jar).

e project ECJRuntime: To project ocutd meprapPdvel apyela amd TPoNyoUueVn
vAoToinon ta omola «kaAoUv» TN BiA0ONKN ecj pe Tpdmo cvuPatd pe TO
TpoBANpa Ttou emergesort. ¢ dependencies amattel To ecjjar Kot To jar pe ™
Aertoupyikotnta Tou EmergeSort (EmergeSorter.jar) mov ntav SiaBéoyo amod

Tponyovpevn gpyacio. To project autd e&xOn wg jar apxeio (ECJRuntime.jar).

e project emergesortapplet: To project outd Tepapavel OAa Ta apyelx yix To
applet ov exteAel ™ AsttovpykoTnTa Tov Emerge-Sort. . ¢ dependency amautet
TO jar pe T Aerrovpywomra touv EmergeSort (EmergeSorter.jar) mov ntav
SBéoo amd mponyovuevn epyaocia. To project autd €&y wg jar apxeio
(emergesortappletjar).

e project ecjapplet: To project auTt6 auTd TEpapPdvel dAa Ta apyela yix To applet
TIOU €KTEAEl TN AELTOLPYIKOTNTA TOU YeVETIKOU oAyopiBuov. Q¢ dependency
amoutel To jar pe m Aertovpyotnta tov EmergeSort (EmergeSorter.jar) mou
Ntav Sbéoo amd mponyovuevn epyacio kal ta jars ecjjar, ECJRuntimejar,

EmergeSorter.jar. To project autd €&)x0n wg jar apxeio (ecjappletjar).

e project emergesort: To project auTO €lval 1 OCUVOAIKY) EQPAPUOY| LOTOV.
MepapPaver tic HTML oeAideg g e@appoyng, ta Servlet mov ektedolv TO
YEVETIKO 0AYOPLOLO KAl TOV 0AyOpLO0 emergesort Ko Ta jar apyela TTou UTopovv
Vo LETAPOPTWOOoVVY amd Toug xprjotes ™. To project autd e€x6n o€ war apyeio

(emergesort.war) wote va yivetat ebkoAa deploy otov apache tomcat.

B.1.3 0 ®dxeAoc finalJars
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0 @dxeAog autdg TEpapfdvel Ta jar files ov xpnoyoToloVVTAL ATO TV EEAPLOYN
Ioto0. Amé oauvta Tta ecjjar, ECJRuntimejar, ecjappletjar, emergesortapplet.jar
SnuovpynOnkav amd ta avtiotoya eclipse projects. To EmergeSorter.jar ypnowomowmnke
QUTOVCLO amd TponyoLpevn gpyaocia evw ta iText-2.1.5.jar, jcommon-1.0.17 jar, jfreechart-

1.0.14.jar eivaw artAd dependencies ou amoutoUvot arto ) BY3A001KN egj.

B.2 Eykataoctaon twv Eclipse Projects oto Iepiaiiov
Avantuing

[a va eykataotabovv ta eclipse projects oto mepBdArov avamtuing Tou

TEPLYPAPTNKE OTO TAPAPTNHA A aKOAOUOOVVTAL TA TTAPAKATW PriHaTa.

Z1o eclipse emAéyetal File->Import.
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@ Java EE - Eclipse
File Edit Mavigate Search Project Run  Window Help

i [ .
e Alk+Shift+R &~ o
Open File. ..
# | refresh FS

Coreeert Line Delimiters To

Switch Warkspace 4
Restart

=g Import. ..
L7y Export...

Properties Alb+Enter
1 simpleServlet.java [testServlet!...]

Exit

Ewova B.1: Eykatdotaon eclipse project (1/7).

I ovvéxela emAéyetal “Existing Projects into Workspace” kat Next.
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ﬂ Import = @

Select

Create new projects from an archive file or directory. | E - 5 i

Select an import source:

== General
@ archive File
ﬁ Existing Prajects inko Workspaceé
[:I‘ File System
EL Preferences
= Cv¥s
= EB
= Java EE
(= Plug-in Development
= Remate Systems
= Run/Debug
(= Tasks
= Team
= Web
= web services
(= wpL

® < Back Einish Cancel

Ewova B.2: Eykatdotaon eclipse project (2/7).

Katomwv emAéyetar Archive file kot avoilyet 1o project zip (mx. To

emergesort.zip).

=]
X

A Import -

Import Projects

Select a directary ko search For existing Eclipse prajects,

h

() Select root directary: Browse. ..
() Select archive file: Browse. ..,

Projects:

Select All

Deselect Al

Refresh

1N

Copy projects inka workspace
Sorking sets
[ add project to working sets

Sorking sets: Select. ..

® Mext = Finish Cancel

Ewdva B.3: Eykatdotaon eclipse project (3/7).
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TéAog emAéyetal Finish.

Projects:
emeargasart (emergesart) Select Al
Deselect Al
‘Working sets
[ Add project to working sets
a
'\?,' [ Finish l [ Cancel ]

Ewova B.4: Eykatdortaon eclipse project (4/7).

To Project eivat mAéov opatd oto eclipse.

& Java EE - Ec lipse

File Edit Mawvigate Search Project Run Window  Help
: [~ -0 G- E-

™ Project Explorer 23 =0
=
= <§=.=l*>
4= emergesort
+-l=F Servers

Ewova B.5: Eykatdotaon eclipse project (5/7).

Av mpokeLTal yia to project archive tng cuvoAwn g e@appoyns (emergesort.zip),
To project yivetat add otov server.
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@3 Add and Remove. .. @

Add and Remaove ‘ ‘

Modfy the resources that are configured on the srver

IMove resaurces to the right ta configure them on the server
Available: Configured:

(- mergeso;& (5 testServiet

Add All =
<< Remove Al

[]1F server is started, publish changes immediately

Y —
@

Ewova B.6: Eykatdortaon eclipse project (6/7).

EmumAgoy, Ta jar mou MOPEXOUV TNV ATALTOVHEVT] AELTOUPYIKOTNTA TIPETMEL VA
yivouv copy oto @dkelo lib tov Tomcat (C:\apache-tomcat-7.0.8\lib).

£ C:\apache-tomcat-7.0. B\tib =)=l
File Edit Wew Favorites Tools Help |','
Q- Q- F ) search Folders | [TT7)+
Address | [5) C:\apache-tomeat-7.0.81b ¥|Ese
Mame Size | Type Date Madified
File and Folder Tasks A ﬂ annotations-api.jar 1SKE Executable Jar File 4j2f2011 1250 u
Em Rename this file ﬂcata\lna.]ar 1,391 KE  Executable Jar File 4{Z2)2011 12:50 pu
= ﬁ cataling-ant.jar S3IKEB Executable Jar File 4/2§2011 12:50 pp
Ly Mave Bl ﬁ catalina-ha.jar 128 KB Executable Jar File 4/2§2011 12:50 pp
[ Copy this file |4l] catalinar tribes. jor 246KB Executable JarFle 4202011 12:50 up
(2) E-mail this File |4 eci-a.6.jar 1.651 KB Executable Jar Fil 4202011 1250y
¥ Delete this file ﬂ el-api.jar 43KE Executable Jar File 212011 12:50
ﬁ EmergeSorter.jar 82 KB Executable Jar File GI5/2011 11156 pu
ﬁ jasper.jar SFIKE  Executable Jar File 4/2§2011 12:50 pp
Other Places E ﬁ jasper-el.jar 120KE Executable Jar File 4/2{2011 12:50 py
&) apathe-tomeat-7.0.5 ﬁ]sp—amiaf 87 KE Executable Jar File 4/2f2011 12:50 pp
= ﬂ serviet-api.jar 173KB  Executable Jar File 4212011 12:50 up
[ My Docaments | al] tomcat-api jar 7KE Executable JarFile  4/2/2011 12:50
_g My Computer ﬂ tomeat-coyote. jar 730KE Executable Jar File 4i2(2011 12:50
&3ty Metwork Places | ] tome at-dbcp. jar 2I0KE  Ewecutable Jar Fils 4/2{2011 12:50 p
ﬁ tomcat-il8n-es.jar 67 KB Executable Jar File 4/2§2011 12:50 pp
ﬁ tomcat-ilen-fr.iar 49KE Executable Jar File 4/2§2011 12:50 pp
Details A | d]tomeat-itan-a jar S2KE  Exerutable Jar File 4j2(2011 12:50
ﬂ tomcat-util. jar 19KE Executable Jar File 4J2j2011 12150 P
EmergeSorter.jar
Executable Jar File
Date Modified: Kupiakr), & Mdiou
2011, 11:56 py
Size: 81,1 KB
Type: Executable Jar File Date Modified: 8§5/2011 11:56 pp Size: 81,1 KB 81,1 KB _g Iy Computer

Ewova B.7: Eykatdotaon eclipse project (7/7).

Oa TPETEL PETA ATIO TA TAPATTAVW PBripata 1 e@appoyn va eivat Stabeoun amd
™ StévBuvon http://localhost:8080/emergesort/.
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http://localhost:8080/emergesort/

B.3 Eykatactaon ™¢E@appoync otov Apache Tomcat

H e@appoyn lotod upmopel va eykatactabel TMOAV €UKoAA G€ OTOLOVSNTOTE
efummpemnt) Tomcat ékSoong 7 pe ™ poper war file (emergesort.war). To war file
TEPLEXEL OAA T apXela TOU XPELALOVTAL Yl VA €KTEAEOTEL OWOTA 1 SLASIKTLOKN

EPapoY.

lNo va katackevaotel To war file emergesort.war ypnowomou|nke to eclipse
menu File->Export->Web->War File.

[.] Export @
Select A
Export & Web Module into an external WaR file lé]
Select an export destination:
#-[= General
#-[= EX
#-= dava
#- (= lava EE
+-[= Plug-in Development
¥ Remote Systems
#-[=2 Run/Debug
#-[= Tasks
#- = Team
== web
10 WaR fle |
# [ Web Services
- (= HML
oy
@

Ewova B.8: E€aywyn war file.

[Na va eykatactabel to war file og évav eEummpetn Tomcat:

= Tlvetat copy to emergesort.war oto @akehlo TOMCAT_DIR\webapps (6mov
TOMCAT_DIR o ptlik6g @akerog touv Tomcat .. C:\apache-tomcat-7.0.8).

» Tlvovtat copy 0Aa Ta amattovpeva jar oto @dakelo lib touv Tomcat.
» Tivetatstart o Tomcat TOMCAT_DIR\bin\startup.bat.

Meta v ekkivnon BOa Tpémel va €xel Snuovpynbel €vag @AKEAOG UE TO Ovopd
emergesort otov @dkeAo webapps katn e@appoyn va eivat Stabéoun.
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Hapaptnua Tl
0 kKwdkac Twv Java Servlets kat
Java Applets

Ze oUTO TO THPAPTNUN TIapaTiOeTaL 0 KWOIKAS Java Twv Java Servlets kau Java Applets

IOV EKKIVOUV TNV EKTEAEDT] TOL cAyopiBpov Emerge-Sort 1) Tou yevetikol adyopiBuov.

1 OxwdwkagTov Java Servlet runEmergesort

package emergesort;
/*java and servlet imports*/

import java.io.IOException;
import java.io.PrintWriter;
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import javax.servlet.ServletException;

import javax.servlet.annotation.WebServlet;
import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

import emergesorter.EmergeOptions;
import emergesorter.Enm;

import emergesorter.Population;

import emergesorter.PopulationGroup;
import emergesorter.Populationlog;
import emergesorter.SortCycleEvent;
import emergesorter.SortCyclelistener;
import emergesorter.Sorter;

import emergesorter.Stats;

/**
* Servlet implementation class runEmergesort
* This class represents the Servlet that runs the emergesort simulation
*/
@WebServlet ("/runEmergesort™)
public class runEmergesort extends HttpServlet implements SortCyclelListener ({
private static final long serialVersionUID = 1L; //class serialization id

/*Server-wide variables*/
private PrintWriter out; //the Servlet output stream, will be used for
writing the response

private String ProtocolString; //String variable
that will keep the Protocol value

private String SelectionTypeString; //String variable
that will keep the Selection value

private String[] SelectionTypeExtraStringArray; //String variable that
will keep the Selection type extra values

private boolean LastSortedBoundBoolean; //Boolean variable that
will keep the "Last Sorted Bound" value

private boolean UseProbabilityTableBoolean; //String variable that
will keep the "Use Probability Table" value

private String ActionOnEndsString; //String variable
that will keep the "Action On Ends" value

private String SortedSetString; //String variable
that will keep the "Sorted Set" wvalue

private String SortedSetBordersString; //String variable that
will keep the "Sorted Set Borders" value

private String NewSetBordersString; //String variable
that will keep the "New Set Borders" value

private String LimitFactorString; //String variable that
will keep the "Limit Factor" value

private String ExponentString; //String variable
that will keep the "Exponent" value

private String ExponentToString; //String variable that
will keep the "Exponent To" value

private String SamplesString; //String variable
that will keep the "Samples" value

private String DiameterString; //String variable
that will keep the "Diameter" wvalue

private boolean EnablelLoggingBoolean; //Boolean variable that

will keep the "Enable Logging" value
private long startTime=0,endTime=0;

/*Server side variables used for running emergesort simulation*/

Sorter sorter; //the Sorter object
EmergeOptions options; //the EmergeOptions object
/**
* @see HttpServlet#HttpServlet ()
* the servlet constructor...not overriden in this implementation
*/
public runEmergesort () {
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super (); //HttpServlet "default" constructor functionality is used

/**
* (@see HttpServlet#doGet (HttpServletRequest request, HttpServletResponse
response)
* this function is used for handling and responding to an HTTP GET request
* in this implementation, a POST GET request is sent
* we call the same functionality with doPost for debugging/test purposes
*/
protected void doGet (HttpServletRequest request, HttpServletResponse
response) throws ServletException, IOException {
doPost (request, response);

}

/**
* (@see HttpServlet#doPost (HttpServletRequest request, HttpServletResponse

response)
* this function is used for handling, parsing and responding to an HTTP POST
request to the servlet
*/
protected void doPost (HttpServletRequest request, HttpServletResponse
response) throws ServletException, IOException ({

/*set the response's content type*/
response.setContentType ("text/html") ;

/*assign to out variable, the response's output writer*/
/*from now on, everything written on out, will be sent as response to
the calling browser*/
out=response.getWriter();

/*call the function that parses the request and initializes the
emergesort simulation parameters*/
getSimulationParameters (request) ;

/*call the function that sets up the HTML page that is sent as response*/
printPageStart () ;

/*call the function that "prints" the simulation parameters to response*/
printSimulationParameters () ;

/*call the function that runs the simulation*/
runSimulation () ;

/*call the function that "prints" the simulation Stats to response*/
printSimulationStatistics();

/*call the function that "prints" the simulation Log to response*/
printSimulationLog () ;

/*call the function that "closes" the HTML page that is sent as
response*/
printPageEnd () ;

}

/**
* This function prints to the response HTML tags that initialize the HTML
page
* It also prints the page title and main header
*/
private void printPageStart () {
String title = "Emerge-Sort @ WWW";
out.println ("<!DOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.0
Transitional//EN\">\n" +
"<HTML>\n" +
"<HEAD><TITLE>" + title + "</TITLE></HEAD>\n"+
"<body bgcolor=\"#CO0COCO\">\n" +
"<table width=\"100%\"\n" +
"<tr bgcolor=\"#A0AO0AO\">\n" +
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bgcolor=\"#COCOCO\">\n" +

Applet</a> \n" +

}
/**

"<td>\n" +

"<hl ALIGN=\"CENTER\">Emerge-Sort @ WWW</hl>\n" +
"</td>\n" +

"</tr>\n" +

"</table>\n" +

"<table width=\"100%\" align=\"center\"
"<tr >\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./index.html\">Home Page</a>\n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./applet.html\">Emerge-Sort Applet</a> \n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./genetic.html\">Genetic Algorithm</a> \n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +
"<center>\n" +
"<a href=\"./appletECJ.html\">Genetic Algorithm

"</center>\n" +
"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./about.html\">About Emerge-Sort</a> \n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +
"<center>\n" +

"<a href=\"./help.html\">Help</a>\n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#A0A0AO0\">\n" +
"<center>\n" +

"<a href=\"#\">Results</a>\n" +
"</center>\n" +

"</td>\n" +

"</tr>\n" +
"</table>\n" +
"<hr>\n") ;

* This function prints to the response HTML tags that end the HTML page

*/

private void printPageEnd() {
out.println ("\n</body></html>") ;

}
/**

* This function gets the simulation parameters from the request

*/

private void getSimulationParameters (HttpServletRequest request) {

/*For string parameters, request.getParameter (paramName) is used*/
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/*paramName is the name of the parameter as it was in the HTML form in

index.html*/
/*For boolean parameters special handling is used*/

ProtocolString=request.getParameter ("Protocol");
SelectionTypeString=request.getParameter ("SelectionType") ;

SelectionTypeExtraStringArray=request.getParameterValues ("SelectionTypeExtra™) ;
LastSortedBoundBoolean=false;
UseProbabilityTableBoolean=false;
if (SelectionTypeExtraStringArray!=null) {
for (int i=0;i<SelectionTypeExtraStringArray.length;i++) {
if (SelectionTypeExtraStringArray[i] .equals ("LastSortedBound")) {
LastSortedBoundBoolean=true;

}

if (SelectionTypeExtraStringArray[i].equals ("UseProbabilityTable")) {
UseProbabilityTableBoolean=true;
}
}

ActionOnEndsString=request.getParameter ("ActionOnEnds") ;
SortedSetString=request.getParameter ("SortedSet") ;
SortedSetBordersString=request.getParameter ("SortedSetBorders") ;
NewSetBordersString=request.getParameter ("NewSetBorders") ;
LimitFactorString=request.getParameter ("LimitFactor");
ExponentString=request.getParameter ("Exponent") ;
ExponentToString=request.getParameter ("ExponentTo") ;
SamplesString=request.getParameter ("Samples") ;
DiameterString=request.getParameter ("Diameter") ;
EnablelLoggingBoolean=false;
if (request.getParameter ("EnableLogging") !=null) {

EnablelLoggingBoolean=true;

/**
* This function prints the simulation parameters that were previously parsed
by the request
*/

private void printSimulationParameters () {

out.println ("<h2>Simulation Parameters:</h2>" );

out.println("You have just executed Emerge Sort with the following
parameters:<br>");

out.println ("<b>Protocol:</b>"+ProtocolString+"<br>");

out.println ("<b>Selection Type:</b>"+SelectionTypeString+"<br>");

out.println ("<b>Use Probability
Table:</b>"+UseProbabilityTableBoolean+"<br>") ;
out.println ("<b>Last Sorted

Bound:</b>"+LastSortedBoundBoolean+"<br>") ;

out.println ("<b>Action On Ends:</b>"+ActionOnEndsString+"<br>");

out.println ("<b>Momentum Variations On Sorted
Set:</b>"+SortedSetString+"<br>") ;

out.println ("<b>Momentum Variations On Sorted Set
Borders:</b>"+SortedSetBordersString+"<br>") ;

out.println ("<b>Momentum Variations On New Set
Borders:</b>"+NewSetBordersString+"<br>") ;

out.println ("<b>Limit Factor:</b>"+LimitFactorString+"<br>");

out.println ("<b>Exponent
(27) :</b>"+ExponentString+"&nbsp; &nbsp; &nbsp; &nbsp") ;

out.println ("<b>Exponent To (2") :</b>"+ExponentToString+"<br>");

out.println ("<b>Samples:</b>"+SamplesString+"<br>") ;
out.println ("<b>Diameter:</b>"+DiameterString+"<br>");
out.println ("<b>Enable Logging:</b>"+EnableLoggingBoolean) ;
out.println ("<br><br>");
out.println("<a href=\".\\index.html\">Back</a> to Home Page<br>");
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out.println ("<font color=\"red\">CAUTION: If F5(Refresh) is pressed on
this page (Results), a new Emerge-Sort Execution will be started.</font>");

out.println ("<hr/>");
}
/**
* This function runs the emergesort simulation based on the parameters from
the request
*/
private void runSimulation() {
startTime=System.currentTimeMillis() ;
/*initialize sorter object*/

sorter = new Sorter();

/*initialize options object*/
options = new EmergeOptions();

/*set emergesort limit factor (double)*/
options.setlLimitFactor ( (float)Double.parseDouble (LimitFactorString)) ;

/*set emergesort enable logging (true/false)*/
options.setEnablelLogging (EnablelLoggingBoolean) ;

/*set emergesort log rate (l-default)?*/
options.setLogRate (1) ;

/*set emergesort Emerge Type*/
options.setEmergeType (getEmergeTypeFromString () ) ;

/*set emergesort Selection Type*/
options.setSelAtomType (getAtomSelectionTypeFromString()) ;

/*set emergesort Wrap Type*/
options.setWrapType (getWrapTypeFromString () ) ;

/*set Actions on set when selected atoms are sorted*/
options.setSortedSetAction (getSortedSetActionFromString()) ;

/*set Actions on set borders when selected atoms are sorted*/
options.setSortedSetBorderAction (getSortedSetBordersActionFromString());

/*set Actions on unsorted set borders when selected atoms are sorted*/
options.setSetBorderAction (getUnSortedSetBordersActionFromString()) ;

/*set Sorter options*/

sorter.setSampleSize (Integer.parselnt (SamplesString)); //Number
of Samples

sorter.setDiameter (Integer.parselInt (DiameterString)) ; //Size of
neighbourhood

sorter.setBase (2) ;
//Base of the population size

sorter.setPowerMin (Integer.parselInt (ExponentString)-2); //Exponent of the
population size
sorter.setPowerMax (Integer.parselnt (ExponentToString)-2) ; //Exponent

of the population size
sorter.setEmergeOptions (options) ;

//debugging sorter.addSortCyclelListener ((SortCycleListener) this);
/*Start sorting*/

sorter.Sort () ;

//debugging sorter.removeSortCyclelListener ((SortCyclelListener) this);
endTime=System.currentTimeMillis() ;

}
/**

* This function "prints"-> fills the response HTML with the simulation stats
*

*/
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private void printSimulationStatistics{() {

PopulationGroup popGroup;

Stats st;

/*Print statistics header*/
out.println ("<h2>Statistics:</h2>");

out.println("Simulation execution time:

milliseconds");

/*call this function in order to initialize Statistics table

tags and headers) */
createStatisticsTable();
for (int 1 = 0;

/*for each population
popGroup =
st =

out
out
out
out.println ("<td>"+st.
out.println ("<td>"+st.
out.println ("<td>"+st.
out.println ("<td>"+st.

out
out
out
out
out

.println ("<td>"+st

i < sorter.getPopulationGroups () .size();

(
(
(
(
(
(
(
.println ("<td>"+st.
.println ("<td>"+st.
(
(
(
(
(
(
(
(
(

"+ (endTime-startTime) +"

(start-end

i++) {

group print the aggeregated statistics*/

(PopulationGroup) sorter.getPopulationGroups () .get (1) ;
(Stats)popGroup.getGroupStats () ;

.println ("<tr bgcolor=\"#DODODO\">") ;

.println ("<td>"+ (1i+1)+"</td>");

.println ("<td>"+popGroup.getPopSize ()+"</td>") ;

getAvgRounds () +"</td>") ;
getMinRounds () +"</td>") ;
getMaxRounds () +"</td>") ;
getRounds () +"</td>") ;
getAvgMoves () +"</td>") ;
getMinMoves () +"</td>") ;

.getMaxMoves () +"</td>") ;
.println ("<td>"+st.
.println ("<td>"+st.

getTotalMoves () +"</td>") ;
getAvgDistance () +"</td>") ;

out.println ("<td>"+st.getMinDistance ()+"</td>");
out.println ("<td>"+st.getMaxDistance ()+"</td>");
out.println ("<td>"+st.getTotalDistance ()+"</td>");
out.println ("<td>"+st.getSortedAscending () +"</td>");
out.println ("<td>"+st.getSortedDescending ()+"</td>");
out.println ("</tr>");
for (int j = 0; J < popGroup.getPopulations().size(); J++) {
/*for each population print its statistics*/
st =
(Stats) ((Population)popGroup.getPopulations () .get(j)) .getStats ()
out.println ("<tr bgcolor=\"#FOFOFO\">"); //different
colour than the aggregated group results
out.println ("<td>"+ (i+1)+"."+(F+1)+"</td>");

out.println ("<td>"+popGroup.getPopSize ()+"</td>");
out.println ("<td>"+st.getAvgRounds () +"</td>") ;
out.println ("<td>"+st.getMinRounds ()+"</td>");
out.println ("<td>"+st.getMaxRounds () +"</td>") ;
out.println ("<td>"+st.getRounds ()+"</td>");
out.println ("<td>"+st.getAvgMoves () +"</td>");
out.println ("<td>"+st.getMinMoves ()+"</td>");
out.println ("<td>"+st.getMaxMoves () +"</td>");
out.println ("<td>"+st.getTotalMoves ()+"</td>");
out.println ("<td>"+st.getAvgDistance ()+"</td>");
out.println ("<td>"+st.getMinDistance () +"</td>");
out.println ("<td>"+st.getMaxDistance ()+"</td>");
out.println ("<td>"+st.getTotalDistance ()+"</td>");
out.println ("<td>"+st.getSortedAscending () +"</td>");
out.println ("<td>"+st.getSortedDescending () +"</td>");
out.println("</tr>");

}
}
out.println ("</table>");
out.println ("<hr/>");

}
/*‘k

* This function initializes Statistics table

*/

(start tags and headers)

private void createStatisticsTable ()
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out
out
out
out
out
out
out
out

out.

out
out
out
out
out
out
out
out
out
out
out
out
out
out
out
out
out

/**

.println ("<
.println("<th colspan=2>Sort Order</th>");
.println ("</tr>");

.println ("<table>");

.println("<tr bgcolor=\"#707070\">"); //"darker" colour on the header

.println("<th colspan=2>General</th>");

.println ("<
(
(
(
(

colspan=4>Rounds</th>") ;

th
.println("<th colspan=4>Moves</th>");
th

colspan=4>Distance</th>");

println ("<tr bgcolor=\"#707070\">"); //"darker" colour on the header
.println ("<th>Index</th>");
.println ("<th>Pop Size</th>");
.println ("<th>Avg. Rounds</th>");
.println ("<th>Min Rounds</th>");
.println ("<th>Max Rounds</th>");
.println ("<th>Total Rounds</th>");
.println ("<th>Avg. Moves</th>");
.println ("<th>Min Moves</th>");
.println ("<th>Max Moves</th>");
.println ("<th>Total Moves</th>");
.println ("<th>Avg Distance</th>");
.println("<th>Min Distance</th>");
.println ("<th>Max Distance</th>");
.println ("<th>Total Distance</th>"
.println ("<th>Ascending</th>");
.println ("<th>Descending</th>");
.println ("</tr>");

)

* This function "prints"-> fills the response HTML with the simulation log

*

*/

private void printSimulationLog () {

headers) */

String colour="\"#DODODO\"";
Population pop ;
PopulationGroup popGroup;
PopulationLog log;

/*Print statistics header*/
out.println ("<h2>Log:</h2>");

/*call this function in order to initialize Log table (start tags and
createLogTable() ;
for (int 1 = 0; i < sorter.getPopulationGroups () .size(); i++){

/*for each population group find the populations */
popGroup = (PopulationGroup)sorter.getPopulationGroups() .get(i);
for (int j = 0; Jj < popGroup.getPopulations().size(); J++) {

/*for each population get the log */

pop = (Population)popGroup.getPopulations () .get(3);

log = (PopulationLog)pop.getLog() ;

for (int k = 0; k < log.getFormattedvValues () .size(); k++)

/*for each log entry print the related values */

/*general log line*/

out.println ("<tr bgcolor="+colour+">");
out.println ("<td>"+pop.getSize ()+"</td>");
out.println ("<td>"+ (i+1)+"</td>");
out.println ("<td>"+ (J+1)+"</td>");
out.println ("<td>"+ (k+1)+"</td>");

out.println ("<td>"+log.getFormattedHeaders () .get (k) +"</td>");

out.println ("<td>"+log.getFormattedValues () .get (k)+"</td>");
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out.println ("</tr>");

/*formated directions line*/

out.println ("<tr bgcolor="+colour+">");

out.println ("<td colspan=5></td>");
out.println ("<td

colspan=1>"+log.getFormattedDirections () .get (k) +"</td>");

out.println ("</tr>");

/*formated arrea moves line*/

out.println ("<tr bgcolor="+colour+">");

out.println ("<td colspan=5></td>");
out.println ("<td

colspan=1>"+log.getFormattedAreaMoves () .get (k) +"</td>") ;

out.println ("</tr>");

/*formated moves line*/

out.println ("<tr bgcolor="+colour+">");

out.println ("<td colspan=5></td>");
out.println ("<td

colspan=1>"+log.getFormattedMoves () .get (k) +"</td>") ;

out.println ("</tr>");

/*formated distances line*/

out.println ("<tr bgcolor="+colour+">");

out.println ("<td colspan=5></td>");
out.println ("<td

colspan=1>"+log.getFormattedDistances () .get (k) +"</td>") ;

}

out.println ("</tr>");

/*change colour between continuous log entries*/

if (colour.equals ("\"#DODODO\"")) {
colour="\"#FOFOFO\"";

}

else(
colour="\"#DODODO\"";

}

/*"close" Log table*/

out.
out.

}
/**

println("</table>");
println ("<hr/>");

* This function initializes Log table (start tags and headers)

*/

private void createlLogTable ()

{

out

out
out
out
out
out
out

out.
.println("</tr>");

out

out
out
out

out.

out
out
out

.println
.println("<th>Position</th>");

.println ("<table>");

.println ("<tr bgcolor=\"#707070\">");

.println("<th>Size</th>");

.println ("<th>Group Index</th>");

.println ("<th>Pop Index</th>");
(
(
(
(

"<th>Log Index</th>");

println ("<th>Population Values</th>");

.println("<tr bgcolor=\"#707070\">");

(
.println ("<th colspan=5> </th>");
.println("<th colspan=1>Properties</th>");
println("</tr>");

.println ("<tr bgcolor=\"#707070\">");
.println("<th colspan=5> </th>");
.println("<th colspan=1>Area Moves</th>");
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out.println ("</tr>");

out.println ("<tr bgcolor=\"#707070\">");
out.println ("<th colspan=5> </th>");
out.println ("<th colspan=1>Moves</th>");
out.println ("</tr>");

"<tr bgcolor=\"#707070\">");
"<th colspan=5> </th>");

"<th colspan=1>Distances</th>");
"</tr>T)

out.println
out.println
out.println
out.println

/**
* This function reads String variable ProtocolString and returns the
appropriate Enm.EmergeType
*/
private Enm.EmergeType getEmergeTypeFromString ()
{
if (ProtocolString.equals ("LRProtocol")) {
return Enm.EmergeType.LRProtocol;

}

else if (ProtocolString.equals ("ADProtocolPosition")) {
return Enm.EmergeType.ADProtocolP;
}
else if (ProtocolString.equals ("ADProtocolNumber")) {
return Enm.EmergeType.ADProtocolM;
}
else({
/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
getServletContext () .log("Warning:Invalid EmergeType, set to default");
return Enm.EmergeType.ADProtocolP;

/**
* This function reads String variable SelectionTypeString and returns the
appropriate Enm.SelAtomType
*/
private Enm.SelAtomType getAtomSelectionTypeFromString ()

if (SelectionTypeString.equals ("Serial"))

{
if (!UseProbabilityTableBoolean && !LastSortedBoundBoolean)

return Enm.SelAtomType.Serial;

if (!UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiSerial;

if (UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiSerialProb;

if (UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.SerialProb;

else

if (!UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.RandomUni;

if (!UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiRandom;

if (UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.RandomProb;

if (UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiRandomProb;

}

/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
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getServletContext () .log("Warning:Invalid AtomSelectionType, set to

default (Random) ") ;
return Enm.SelAtomType.RandomUni;

/**
* This function reads String variable ActionOnEndsString and returns the
appropriate Enm.WrapType
*/
private Enm.WrapType getWrapTypeFromString ()

if (ActionOnEndsString.equals ("Wrap")) {
return Enm.WrapType.Wrap;
}
else if (ActionOnEndsString.equals ("Inflect"™)) {
return Enm.WrapType.Inflect;
}
else if (ActionOnEndsString.equals ("ExcludeEnds")) {
return Enm.WrapType.NoEnds;
}
else{
/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
getServletContext () .log("Warning:Invalid WrapType, set to
default (Wrap)");
return Enm.WrapType.Wrap;

}

/*‘k
* This function reads String variable SortedSetString and returns the
appropriate Enm.SortedSetAction
*/
private Enm.SortedSetAction getSortedSetActionFromString()
{
if (SortedSetString.equals ("NoAction")) {
return Enm.SortedSetAction.NoAction;

}

else if (SortedSetString.equals ("SetProperties")) {
return Enm.SortedSetAction.SetFlags;

}

else if (SortedSetString.equals ("ResetProperties")) {
return Enm.SortedSetAction.ResetFlags;

}

else if (SortedSetString.equals ("ByNumber")) {
return Enm.SortedSetAction.ByNumber;

}

else(
/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
getServletContext () .log("Warning:Invalid SortedSetAction, set to
default (NoAction)");
return Enm.SortedSetAction.NoAction;

/**
* This function reads String variable SortedSetBordersString and returns the
appropriate Enm.SortedSetBorderAction
*/
private Enm.SortedSetBorderAction getSortedSetBordersActionFromString/()
{
if (SortedSetBordersString.equals ("NoAction")) {
return Enm.SortedSetBorderAction.NoAction;
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else if (SortedSetBordersString.equals ("SetProperties")) {
return Enm.SortedSetBorderAction.SetFlags;

}

else if (SortedSetBordersString.equals ("ResetProperties")) {
return Enm.SortedSetBorderAction.ResetFlags;

}

else if (SortedSetBordersString.equals("ScaleProperties")) {
return Enm.SortedSetBorderAction.ScaleFlags;
}
else {
/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
getServletContext () .log("Warning:Invalid SortedSetBordersAction, set
to default (NoAction)");
return Enm.SortedSetBorderAction.NoAction;

/**
* This function reads String variable NewSetBordersString and returns the
appropriate Enm.SetBorderAction
*/
private Enm.SetBorderAction getUnSortedSetBordersActionFromString /()
{
if (NewSetBordersString.equals ("NoAction™)) {
return Enm.SetBorderAction.NoAction;
}
else if (NewSetBordersString.equals ("SetProperties")) {
return Enm.SetBorderAction.SetFlags;

}

else if (NewSetBordersString.equals ("ResetProperties")) {
return Enm.SetBorderAction.ResetFlags;

}

else if (NewSetBordersString.equals ("ScaleProperties")) {
return Enm.SetBorderAction.ScaleFlags;
}
else {
/*warning printed in server log if invalid parameter is passed*/
/*default Enm type assigned*/
getServletContext () .log("Warning:Invalid UnSortedSetBordersAction, set
to default (NoAction)");
return Enm.SetBorderAction.NoAction;

/**
* This function is created for debugging purposes
*/

public void SortCycleEnded (SortCycleEvent e)

{
//debugging getServletContext ().log("hello");
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I.2 O kxwdwkag Tov Java Applet emergeSortApplet

package emergesortapplet;
import java.awt.Color;

public class emergeSortApplet extends JApplet {
/**
*
*/
private static final long serialVersionUID = 1L;
private final ButtonGroup ActionOnEnds = new ButtonGroup() ;
private final ButtonGroup SelectionType = new ButtonGroup () ;

private String ProtocolString; // String variable that will keep the Protocol
value

private String SelectionTypeString; // String variable that will keep the
Selection value

private boolean LastSortedBoundBoolean; // Boolean variable that will keep
the "Last Sorted Bound" value

private boolean UseProbabilityTableBoolean; // Boolean variable that will
keep the "Use Probability Table" value

private String ActionOnEndsString; // String variable that will keep the
"Action On Ends" value

private String SortedSetString; // String variable that will keep the "Sorted
Set" wvalue

private String SortedSetBordersString; // String variable that will keep the
"Sorted Set Borders" wvalue

private String NewSetBordersString; // String variable that will keep the
"New Set Borders" value

private String LimitFactorString; // String variable that will keep the
"Limit Factor" wvalue

private String ExponentString; // String variable that will keep the
"Exponent" value

private String ExponentToString; // String variable that will keep the
"Exponent To" value

private String SamplesString; // String variable that will keep the "Samples"
value

private String DiameterString; // String variable that will keep the
"Diameter" value

private boolean EnablelLoggingBoolean; // Boolean variable that will keep the
"Enable Logging" value

/* Server side variables used for running emergesort simulation */
Sorter sorter; // the Sorter object
EmergeOptions options; // the EmergeOptions object

/*global gui variables*/
private JTable tableRounds;
private JTable tableDistance;
private JTable tableMoves;
private JTable tableOrder;
private JTable tablelog;
private JTable tableParameters;
JTabbedPane statisticsPane;
JTabbedPane logPane;

JLabel Messages;

JLabel statisticsLabel;
JLabel logLabel;

PrintStream stdout;
PrintStream stderr;

private long startTime;
private long endTime;

/**

* Create the applet.
* This function actually prepares the applet GUI
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*/

public emergeSortApplet () {

controls*/

Type Label

Radio Button

Radio Button

/*GUI setup*/

/*Setup the applet window*/
getContentPane () .setBackground (Color.LIGHT GRAY);
setSize (new Dimension (800, 1200));
getContentPane () .setLayout (null) ;

/*applet window is divided in JPanels that contain the various GUI

/*Setup the JPanel that contains the Protocol Parameters*/
JPanel panel 1 = new JPanel();

panel 1l.setBackground (SystemColor.control);

panel 1.setBorder (new LineBorder (Color.GRAY)) ;

panel 1.setBounds (100, 35, 300, 130);
getContentPane().add(panel_l);

panel 1l.setLayout (null);

JLabel 1lblNewLabel = new JLabel ("Protocol");//Protocol Label
1lblNewLabel.setBounds (10, 11, 97, 22);

panel 1l.add(lblNewLabel)

lblNeGLabel.setFont(new Font ("Tahoma", Font.BOLD, 18));

final JComboBox Protocol = new JComboBox();//Protocol Combo Box

Protocol.setModel (new DefaultComboBoxModel (new Stringl[] {

"L/R Protocol", "A/D Protocol (By Position Moves)",

"A/D Protocol (By Number Moves)" }));
Protocol.setSelectedIndex (1) ;
Protocol.setBounds (10, 40, 210, 20);
panel 1.add(Protocol);

/*Setup the JPanel that contains the Selection Type Parameters*/

JPanel panel = new JPanel();
panel.setBorder (new LineBorder (Color.GRAY));
panel.setLayout (null) ;

panel.setBackground (SystemColor.control) ;
panel.setBounds (398, 35, 300, 130);
getContentPane () .add (panel) ;

JLabel 1blSelectionType = new JLabel ("Selection Type");//Selection

1blSelectionType.setBounds (10, 11, 139, 22);
panel.add(lblSelectionType) ;
1blSelectionType.setFont (new Font ("Tahoma", Font.BOLD, 18));

final JRadioButton Random = new JRadioButton ("Random");//"Random"

SelectionType.add (Random) ;
Random.setSelected (true) ;

Random. setBackground (SystemColor.control) ;
Random.setFont (new Font ("Tahoma", Font.PLAIN, 14));
Random.setBounds (10, 40, 109, 23);

panel.add (Random) ;

final JRadioButton Serial = new JRadioButton ("Serial");//"Serial"

SelectionType.add (Serial) ;

Serial.setBackground (SystemColor.control) ;
Serial.setFont (new Font ("Tahoma", Font.PLAIN, 14));
Serial.setBounds (121, 40, 109, 23);
panel.add(Serial);

final JCheckBox LastSortedBound = new JCheckBox ("Last Sorted

Bound");//"Last Sorted Bound" Checkbox

LastSortedBound.setSelected (true) ;
LastSortedBound.setFont (new Font ("Tahoma", Font.PLAIN, 14));
LastSortedBound. setBackground (SystemColor.control) ;

A-31



LastSortedBound.setBounds (10, 66, 167, 23);
panel.add (LastSortedBound) ;

final JCheckBox UseProbabilityTable = new JCheckBox ("Use Probability
Table");//"Use Probability Table" Checkbox

UseProbabilityTable.setSelected (true);

UseProbabilityTable.setFont (new Font ("Tahoma", Font.PLAIN, 14));

UseProbabilityTable.setBackground (SystemColor.control) ;

UseProbabilityTable.setBounds (10, 92, 167, 23);

panel.add (UseProbabilityTable) ;

/*Setup the JPanel that contains the Action on Ends Parameters*/
JPanel panel 2 = new JPanel();

panel 2.setBorder (new LineBorder (Color.GRAY));

panel 2.setLayout (null);
panel_2.setBackground(SystemColor.control);

panel 2.setBounds (100, 164, 300, 130);
getContentPane().add(panel_Z);

JLabel 1lblActionOnEnds = new JLabel ("Action On Ends");//"Action On
Ends" Label

1blActionOnEnds.setBounds (10, 11, 179, 22);

panel 2.add(lblActionOnEnds) ;

lblAcEionOnEnds.setFont(new Font ("Tahoma", Font.BOLD, 18));

final JRadioButton Wrap = new JRadioButton ("Wrap");//"Wrap" Radio
Button

ActionOnEnds.add (Wrap) ;

Wrap.setSelected (true) ;

Wrap.setFont (new Font ("Tahoma", Font.PLAIN, 14));

Wrap.setBackground (SystemColor.control) ;

Wrap.setBounds (10, 40, 109, 23);

panel 2.add(Wrap) ;

final JRadioButton Inflect = new JRadioButton ("Inflect");//"Wrap"
Radio Button

ActionOnEnds.add (Inflect) ;

Inflect.setFont (new Font ("Tahoma", Font.PLAIN, 14));

Inflect.setBackground (SystemColor.control) ;

Inflect.setBounds (10, 66, 109, 23);

panel 2.add(Inflect);

final JRadioButton ExcludeEnds = new JRadioButton ("Exclude
Ends");//"Exclude Ends" Radio Button

ActionOnEnds.add (ExcludeEnds) ;

ExcludeEnds.setFont (new Font ("Tahoma", Font.PLAIN, 14));

ExcludeEnds.setBackground (SystemColor.control) ;

ExcludeEnds.setBounds (10, 92, 109, 23);

panel 2.add(ExcludeEnds) ;

/*Setup the JPanel that contains the Action on Ends Parameters*/

JPanel panel_3 = new JPanel () ;

panel 3.setBorder (new LineBorder (Color.GRAY));
panel 3.setLayout (null);

panel 3.setBackground (SystemColor.control);
panel 3.setBounds (398, 164, 300, 130);
getContentPane () .add (panel 3);

JLabel lblMomentumVariationsOn = new JLabel ("Momentum Variations
On...");//"Momentum Variations" Label

1blMomentumVariationsOn.setBounds (10, 11, 255, 22);

panel 3.add(lblMomentumVariationsOn) ;

1lblMomentumVariationsOn.setFont (new Font ("Tahoma", Font.BOLD, 18));

JLabel 1lblSortedSet = new JLabel ("Sorted Set");//"Sorted Set" Label
1lblSortedSet.setFont (new Font ("Tahoma", Font.PLAIN, 14));
1blSortedSet.setBounds (10, 40, 84, 14);

panel 3.add(lblSortedSet);
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JLabel 1lblSortedSetBorders = new JLabel ("Sorted Set
Borders");//"Sorted Set Borders" Label

lblSortedSetBorders.setFont (new Font ("Tahoma", Font.PLAIN, 14));

lblSortedSetBorders.setBounds (10, 66, 122, 14);

panel 3.add(lblSortedSetBorders);

JLabel lblNewSetBorders = new JLabel ("New Set Borders");//"New Set
Borders" Label

1lblNewSetBorders.setFont (new Font ("Tahoma", Font.PLAIN, 14));

1lblNewSetBorders.setBounds (10, 92, 109, 14);

panel 3.add(lblNewSetBorders) ;

final JComboBox SortedSet = new JComboBox();//"Sorted Set" options'
Combo Box

SortedSet.setModel (new DefaultComboBoxModel (new String[] { "No
Action",

"Set Properties", "Reset Properties", "Scale

Properties™ 1}));

SortedSet.setBounds (129, 40, 150, 20);

panel 3.add(SortedSet);

final JComboBox SortedSetBorders = new JComboBox ();//"Sorted Set
Borders" options' Combo Box
SortedSetBorders.setModel (new DefaultComboBoxModel (new String[] |
"No Action", "Set Properties", "Reset Properties",
"Scale Properties" 1}));
SortedSetBorders.setBounds (129, 66, 150, 20);
panel 3.add(SortedSetBorders) ;

final JComboBox NewSetBorders = new JComboBox();//"New Set Borders"
options' Combo Box
NewSetBorders.setModel (new DefaultComboBoxModel (new String[] {
"No Action", "Set Properties", "Reset Properties",
"Scale Properties" 1}));
NewSetBorders.setBounds (129, 92, 150, 20);
panel 3.add(NewSetBorders) ;

/*Setup the JPanel that contains the Population Size Parameters*/
JPanel panel 4 = new JPanel();

panel 4.setBorder (new LineBorder (Color.GRAY));

panel 4.setLayout (null);

panel 4.setBackground (SystemColor.control);

panel 4.setBounds (100, 293, 300, 100);
getContentPane () .add (panel 4);

JLabel lblPopulationSize = new JLabel ("Population Size");//"Population
Size" Label

lblPopulationSize.setBounds (10, 11, 179, 22);

panel 4.add(lblPopulationSize);

lblPoEulationSize.setFont(new Font ("Tahoma", Font.BOLD, 18));

JLabel lblLimitFactor = new JLabel ("Limit Factor");//"Limit Factior"
Label

lblLimitFactor.setFont (new Font ("Tahoma", Font.PLAIN, 14));

lblLimitFactor.setBounds (10, 40, 84, 14);

panel 4.add(lblLimitFactor);

JLabel 1lblExponent = new JLabel ("Exponent");//"Exponent" Label
1lblExponent.setFont (new Font ("Tahoma", Font.PLAIN, 14));
lblExponent.setBounds (10, 66, 84, 14);

panel 4.add(lblExponent) ;

final JSpinner LimitFactor = new JSpinner();//"Limit Factor" Spinner

LimitFactor.setModel (new SpinnerNumberModel (new Float(l), null, null,
new Float(1l))):;

LimitFactor.setBounds (142, 40, 45, 20);

panel 4.add(LimitFactor);

final JSpinner ExpFrom = new JSpinner();//"Exponent From" Spinner
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ExpFrom.setModel (new SpinnerNumberModel (new Integer (3), new
Integer(3),
null, new Integer(l)));
ExpFrom.setBounds (142, 66, 45, 20);
panel 4.add(ExpFrom) ;

JLabel 1blFrom = new JLabel ("From 27°");//"Exponent" Label
1blFrom.setFont (new Font ("Tahoma", Font.PLAIN, 14));
1lblFrom.setBounds (85, 66, 65, 14);

panel 4.add(lblFrom);

JLabel 1blTo = new JLabel ("To 27");//"Exponent To" Label
1blTo.setFont (new Font ("Tahoma", Font.PLAIN, 14));
1blTo.setBounds (199, 66, 38, 14);

panel 4.add(1lblTo);

final JSpinner ExpTo = new JSpinner();//"Exponent To" Spinner

ExpTo.setModel (new SpinnerNumberModel (new Integer (3), new Integer(3),
null, new Integer(l)));

ExpTo.setBounds (240, 66, 45, 20);

panel 4.add(ExpTo);

/*Setup the JPanel that contains the Environment Settings Parameters*/
JPanel panel 5 = new JPanel();

panel 5.setBorder (new LineBorder (Color.GRAY));

panel 5.setlLayout (null);

panel 5.setBackground (SystemColor.control);

panel 5.setBounds (398, 293, 300, 100);

getContentPane () .add (panel 5);

JLabel 1lblEnvironmentSettings = new JLabel ("Environment
Settings");//"Environment Settings" Label

lblEnvironmentSettings.setBounds (10, 11, 260, 22);

panel 5.add(lblEnvironmentSettings);

lblEnGironmentSettings.setFont(new Font ("Tahoma", Font.BOLD, 18));

JLabel 1lblSamples = new JLabel ("Samples");//"Samples" Label
1lblSamples.setFont (new Font ("Tahoma", Font.PLAIN, 14));
lblSamples.setBounds (10, 40, 84, 14);

panel 5.add(lblSamples);

JLabel 1lblDiameter = new JLabel ("Diameter");//"Diameter" Label
lblDiameter.setFont (new Font ("Tahoma", Font.PLAIN, 14));
lblDiameter.setBounds (10, 69, 84, 14);

panel 5.add(lblDiameter) ;

final JSpinner Samples = new JSpinner();//"Samples" Spinner
Samples.setModel (new SpinnerNumberModel (new Integer (10), null, null,
new Integer(l)));

Samples.setBounds (104, 40, 45, 20);
panel 5.add(Samples);

final JSpinner Diameter = new JSpinner();//"Diameter" Spinner

Diameter.setModel (new SpinnerNumberModel (new Integer (3), null, null,
new Integer(1l)));

Diameter.setBounds (104, 68, 45, 20);

panel 5.add(Diameter);

final JCheckBox Enablelogging = new JCheckBox ("Enable
Logging");//"Enable Logging" Checkbox

EnableLogging.setBackground (Color.LIGHT GRAY);

Enablelogging.setFont (new Font ("Segoe UI", Font.PLAIN, 14));

EnablelLogging.setBounds (408, 405, 130, 23);

getContentPane () .add (EnablelLogging) ;

Messages= new JLabel ("");//Empty-at start- label used for execution
information messages
Messages.setHorizontalAlignment (SwingConstants.CENTER) ;
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Messages.setBounds (100, 13, 598, 16);
Messages.setForeground (Color.RED) ;
getContentPane () .add (Messages) ;

statisticsLabel = new JLabel ("");//The label used for Statistics

heading after algorithm execution

statisticsLabel.setFont (new Font ("Tahoma", Font.PLAIN, 14));
statisticsLabel.setBounds (31, 435, 99, 23);
getContentPane () .add (statisticsLabel) ;

logLabel = new JLabel ("");//The label used for Log heading after

algorithm execution

Applet");

logLabel.setFont (new Font ("Tahoma", Font.PLAIN, 14));
logLabel.setBounds (31, 618, 46, 23);
getContentPane () .add (logLabel) ;

/*Run button is created*/
JButton btnRunEmergesortApplet = new JButton ("Run Emerge-Sort

btnRunEmergesortApplet.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent e) {
}
});
btnRunEmergesortApplet.setFont (new Font ("Segoe UI", Font.PLAIN, 14));
btnRunEmergesortApplet.setBounds (195, 404, 187, 25);
getContentPane () .add (btnRunEmergesortApplet) ;

/*Run button action listeners*/
btnRunEmergesortApplet.addMouselistener (new MouseAdapter () {
/*when button is pressed, simulation message is printed and

panes are cleared*/

/*needed in order for the information message to be visible when

simulation is executed*/

Running. ..

Pane

@Override
public void mousePressed (MouseEvent e) {
Messages.setText ("Please Wait...Simulation is
")
if (statisticsPane != null) {
//if simulation already run, delete Statistics
getContentPane () .remove (statisticsPane);
statisticsPane = null;
statisticsLabel.setText ("");
getContentPane () .repaint () ;
}
if (logPane != null) {
//if simulation already run, delete Log Pane
getContentPane () .remove (logPane) ;
logPane = null;
logLabel.setText ("");
getContentPane () .repaint () ;
}
}
}); /*end of mousePressed listener*/

btnRunEmergesortApplet.addMouselistener (new MouseAdapter () {
/*when button is released, simulation variables are filled and

simulation starts*/

controls*/

@Override
public void mouseReleased (MouseEvent e) {

/*fill global simulation parameters' variables from GUI

ProtocolString = Protocol.getSelectedItem().toString();
if (Random.isSelected()) {

SelectionTypeString = "Random";
} else if (Serial.isSelected()) {
SelectionTypeString = "Serial";

}
LastSortedBoundBoolean = LastSortedBound.isSelected();
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UseProbabilityTableBoolean =
UseProbabilityTable.isSelected() ;
if (Wrap.isSelected()) {
ActionOnEndsString = "Wrap";
} else if (Inflect.isSelected()) {
ActionOnEndsString = "Inflect";
} else if (ExcludeEnds.isSelected()) {
ActionOnEndsString = "ExcludeEnds";
}
SortedSetString = SortedSet.getSelectedItem() .toString();
SortedSetBordersString =
SortedSetBorders.getSelectedItem() .toString () ;
NewSetBordersString =
NewSetBorders.getSelectedItem () .toString () ;
LimitFactorString = LimitFactor.getValue () .toString();

ExponentString = ExpFrom.getValue () .toString() ;
ExponentToString = ExpTo.getValue () .toString() ;
SamplesString = Samples.getValue () .toString();
DiameterString = Diameter.getValue () .toString();
EnablelLoggingBoolean = Enablelogging.isSelected();

//main functionality of applet is started
runEmergeSortApplet () ;
}
}); /*end of mousePressed listener*/
}/*end of emergeSortApplet constructor*/

/*‘k
*This function contains the main functionality of the applet,
*ie running the simulation and printing the results
*/

private void runEmergeSortApplet () {

/* call the function that runs the simulation */
runSimulation () ;

/* call the function that "prints" the simulation Statistics */
printSimulationStatistics () ;

/* call the function that "prints" the simulation Log */
printSimulationLog () ;

}/*end of runEmergeSortApplet*/

/**
* This function initializes the Sorter object, initializes its options and
runs the simulation
*/
private void runSimulation () {
startTime=System.currentTimeMillis() ;
/* initialize sorter object */
sorter = new Sorter();

/* initialize options object */
options = new EmergeOptions();

/* set emergesort limit factor (double) */
options.setlLimitFactor ((float) Float.parseFloat(LimitFactorString));

/* set emergesort enable logging (true/false) */
options.setEnablelogging (EnableLoggingBoolean) ;

/* set emergesort log rate (l-default) */
options.setLogRate (1) ;

/* set emergesort Emerge Type */
options.setEmergeType (getEmergeTypeFromString()) ;
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/* set emergesort Selection Type */
options.setSelAtomType (getAtomSelectionTypeFromString()) ;

/* set emergesort Wrap Type */
options.setWrapType (getWrapTypeFromString()) ;

/* set Actions on set when selected atoms are sorted */
options.setSortedSetAction (getSortedSetActionFromString()) ;

/* set Actions on set borders when selected atoms are sorted */
options.setSortedSetBorderAction (getSortedSetBordersActionFromString()) ;

/* set Actions on unsorted set borders when selected atoms are sorted

*/

options.setSetBorderAction (getUnSortedSetBordersActionFromString()) ;

/* set Sorter options */

sorter.setSampleSize (Integer.parselInt (SamplesString)); // Number of
Samples

sorter.setDiameter (Integer.parselInt (DiameterString)); // Size of
neighbourhood

sorter.setBase(2); // Base of the population size

sorter.setPowerMin (Integer.parselInt (ExponentString) - 2); // Exponent
of the population size

sorter.setPowerMax (Integer.parselnt (ExponentToString) - 2); //

Exponent of the population size
sorter.setEmergeOptions (options) ;

/* Start sorting */
sorter.Sort () ;

/*Set information message to empty when simulation is finished*/
Messages.setText ("");

}/*end of runSimulation*/

/**
* This function fills the statistics pane with the simulation statisticss
*
*/

private void printSimulationStatistics() {

PopulationGroup popGroup;
Stats st;

/*initialize Statistics pane */
Object rows[][] = null;
Object headersRounds[] = { "Index", "Pop.\nSize", "Avg.\nROUNDS",
"Min.\nROUNDS", "Max.\nROUNDS", "Total.\nROUNDS"};
Object headersMoves[] = { "Index", "Pop.\nSize",
"Avg.\nMOVES", "Min.\nMOVES", "Max.\nMOVES",
"Total.\nMOVES"};
Object headersDistance[] = { "Index", "Pop.\nSize",
"Avg.\nDISTANCE", "Min.\nDISTANCE",
"Max.\nDISTANCE", "Total.\nDISTANCE"};
Object headersOrder[] = { "Index", "Pop.\nSize","Ascending ORDER",
"Descending ORDER" };

statisticsLabel.setText ("Statistics");
statisticsPane = new JTabbedPane (JTabbedPane. TOP) ;
statisticsPane.setBounds (31, 458, 732, 138);
getContentPane () .add (statisticsPane) ;

/*table models initialized, one for each one of the 4 tabs*/
DefaultTableModel modelRounds = new DefaultTableModel (rows,
headersRounds) {
private static final long serialVersionUID = 1L;
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@Override

public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

DefaultTableModel modelMoves = new DefaultTableModel (rows,
headersMoves) {
private static final long serialVersionUID = 1L;
@Override
public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

DefaultTableModel modelDistance = new DefaultTableModel (rows,
headersDistance) {
private static final long serialVersionUID = 1L;
@Override
public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

DefaultTableModel modelOrder = new DefaultTableModel (rows,
headersOrder) {
private static final long serialVersionUID = 1L;

@Override

public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

/*tables are created, one for each one of the 4 tabs*/
tableRounds = new JTable (modelRounds) ;

tableMoves = new JTable (modelMoves) ;

tableDistance = new JTable (modelDistance);

tableOrder = new JTable (modelOrder) ;

/*modified cell rendered selected in order to format row colour when
needed*/

MyStatisticsTableCellRenderer renderer=new
MyStatisticsTableCellRenderer () ;

/*pass the samples variable to the cell renderer*/
renderer.samples=Integer.parselnt (SamplesString) ;

/*set cell rendered for each table to MyStatisticsTableCellRenderer*/
tableRounds.setDefaultRenderer (Object.class, renderer);
tableMoves.setDefaultRenderer (Object.class, renderer);
tableDistance.setDefaultRenderer (Object.class, renderer);
tableOrder.setDefaultRenderer (Object.class, renderer);

/*add a scrollpane to each table*/

JScrollPane scrollPaneRounds = new JScrollPane (tableRounds) ;
tableRounds.setFillsViewportHeight (true) ;

JScrollPane scrollPaneMoves = new JScrollPane (tableMoves);
tableMoves.setFillsViewportHeight (true) ;

JScrollPane scrollPaneDistance = new JScrollPane (tableDistance);
tableDistance.setFillsViewportHeight (true) ;

JScrollPane scrollPaneOrder = new JScrollPane (tableOrder);
tableOrder.setFillsViewportHeight (true) ;

/*add each table to the respective tab*/

statisticsPane.addTab ("Rounds", null, scrollPaneRounds, null);
statisticsPane.addTab ("Moves", null, scrollPaneMoves, null);
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statisticsPane.addTab ("Distance", null, scrollPaneDistance, null);
statisticsPane.addTab ("Order", null, scrollPaneOrder, null);

for (int i = 0; 1 < sorter.getPopulationGroups () .size(); i++) {

/*for each population group print the aggeregated statistics*/

popGroup = (PopulationGroup)sorter.getPopulationGroups () .get (i) ;

st = (Stats)popGroup.getGroupStats () ;

modelRounds.insertRow (modelRounds.getRowCount (), new Object[] {
(i+1),

popGroup.getPopSize (),
st.getAvgRounds (),
st.getMinRounds (),
st.getMaxRounds (),
st.getRounds ()
)i
modelMoves.insertRow (modelMoves.getRowCount (), new Object[] {
(i+1),
popGroup.getPopSize (),
st.getAvgMoves (),
st.getMinMoves (),
st.getMaxMoves (),
st.getTotalMoves ()
)i
modelDistance.insertRow (modelDistance.getRowCount (), new Object[] {
(i+1),
popGroup.getPopSize (),
st.getAvgDistance (),
st.getMinDistance(),
st.getMaxDistance (),
st.getTotalDistance ()
1) :
modelOrder.insertRow (modelOrder.getRowCount (), new Object[] {
(i+1),
popGroup.getPopSize (),
st.getSortedAscending (),
st.getSortedDescending (),
1) :

for (int j = 0; J < popGroup.getPopulations().size(); J++) {
/*for each population print its statistics*/
st =
(Stats) ((Population)popGroup.getPopulations () .get(j)) .getStats();
modelRounds.insertRow (modelRounds.getRowCount (), new Object[]
{
(i+1)+"."+(3+1),
popGroup.getPopSize (),
st.getAvgRounds (),
st.getMinRounds (),
st.getMaxRounds (),
st.getRounds ()
1)
modelMoves.insertRow (modelMoves.getRowCount (), new Object[] {
(i+1)+"."+(3+1),
popGroup.getPopSize (),
st.getAvgMoves (),
st.getMinMoves (),
st.getMaxMoves (),
st.getTotalMoves ()
1)
modelDistance.insertRow (modelDistance.getRowCount (), new
Object[] {
(i+1)+"."+(3+1),
popGroup.getPopSize (),
st.getAvgDistance(),
st.getMinDistance(),
st.getMaxDistance(),
st.getTotalDistance ()
1)
modelOrder.insertRow (modelOrder.getRowCount (), new Object[] {
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(i+1)+"."+(3+1),
popGroup.getPopSize (),
st.getSortedAscending (),
st.getSortedDescending (),
st.getMaxRounds (),
st.getRounds ()

}
}/*end of printSimulationStatistics*/

/**

* This function "prints"-> fills the log pane with simulation log
*

*/
private void printSimulationLog () {
Population pop ;
PopulationGroup popGroup;
PopulationLog log;

/*initialize Log pane */

Object rows[][] = null;

Object headersLog[] = { "Size", "Group idx", "Pop. idx",
"Log idx", "Pos.", "Output"};

Object headersParameters|[] = { "Parameter", "Value"};

logLabel.setText ("Log") ;

logPane = new JTabbedPane (JTabbedPane.TOP) ;
logPane.setBounds (31, 641, 732, 338);
getContentPane () .add (logPane) ;

/*table models initialized, one for each one of the 4 tabs*/
DefaultTableModel modellLog = new DefaultTableModel (rows, headersLog) {
private static final long serialVersionUID = 1L;
@Override
public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

DefaultTableModel modelParameters = new DefaultTableModel (rows,
headersParameters) {
private static final long serialVersionUID = 1L;
@Override
public boolean isCellEditable (int row, int column) {
// all cells not editable
return false;

}i

/*create tables from the models*/
tablelLog = new JTable (modellog) ;
tableParameters = new JTable (modelParameters);

/*set cell renderer for Log table to MyLogTableCellRenderer*/
tablelLog.setDefaultRenderer (Object.class, new
MyLogTableCellRenderer()) ;

tablelog.setFillsViewportHeight (true) ;
tableParameters.setFillsViewportHeight (true) ;
tableLog.getColumnModel () .getColumn (4) .setPreferredWidth (80) ;
tablelLog.getColumnModel () .getColumn (5) . setPreferredWidth (400) ;

/*add a scrollpane to each table*/

JScrollPane scrollPanelog = new JScrollPane (tablelLoq);
JScrollPane scrollPaneParameters = new JScrollPane (tableParameters);
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/*add each table to the respective tab*/
logPane.addTab ("Log", null, scrollPanelog, null);
logPane.addTab ("Parameters", null, scrollPaneParameters, null);

for (int 1 = 0; i < sorter.getPopulationGroups () .size(); 1i++){

/*for each population group find the populations */
popGroup = (PopulationGroup) sorter.getPopulationGroups () .get (i)
for (int j = 0; j < popGroup.getPopulations().size(); J++){

/*for each population get the log */

pop = (Population)popGroup.getPopulations () .get(j);

log = (PopulationLog)pop.getlLog() ;

for (int k = 0; k < log.getFormattedValues () .size(); k++)

/*for each log entry print the related values */
modellLog.insertRow (modelLog.getRowCount (), new
Object[] {
pop.getSize(),
(i+1),
(3+1),
(k+1),
log.getFormattedHeaders () .get (k),
}) i
modellLog.insertRow (modellLog.getRowCount (), new
Object[] {
""I""I""I""I"Pop‘
Values:",log.getFormattedValues () .get (k) .replaceAll ("\\s+", ",")});
modelLog.insertRow (modelLog.getRowCount (), new
Object[] {

mw mw ww ww nwproperties:",log.getFormattedDirections () .get (k) .replaceAll ("\\s
' "M )
modelLog.insertRow (modellLog.getRowCount (), new

Object[] {
n "’ " ll, n "’ " ll, llArea

Moves:",log.getFormattedAreaMoves () .get (k) .replaceAll ("\\s+", ",")});
modelLog.insertRow (modelLog.getRowCount (), new

Object[] {

e e mw nw nMoves:",log.getFormattedMoves () .get (k) .replaceAll ("\\s+",
")

modelLog.insertRow (modelLog.getRowCount (), new
Object[] {

o w wwonw n"pistances:",log.getFormattedDistances () .get (k) .replaceAll ("\\s+"
"M )

}

/*fill the Parameters table*/
modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Protocol",ProtocolString

1) i
modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Selection Type",SelectionTypeString

1) i
modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Last Sorted Bound",LastSortedBoundBoolean
1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object(]

"Use Probability Table",UseProbabilityTableBoolean
1)
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modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Action On Ends:",ActionOnEndsString
1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Sorted Set",SortedSetString
1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Sorted Set Borders", SortedSetBordersString
1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"New Set Borders",NewSetBordersString

1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Limit Factor",LimitFactorString

1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Exponent From",ExponentString

1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Exponent To",ExponentToString

1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Samples", SamplesString
1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Diameter",DiameterString

1)

modelParameters.insertRow (modelParameters.getRowCount (), new Object[]

"Enable Logging",EnableLoggingBoolean
1)

endTime=System.currentTimeMillis () ;
Messages.setText ("Simulation finished. Execution time:"+ (endTime-

startTime)+" milliseconds");

/*end of printSimulationLog*/

/**
* This function reads String variable ProtocolString and returns the
* appropriate Enm.EmergeType
*/
private Enm.EmergeType getEmergeTypeFromString() {
if (ProtocolString.equals("L/R Protocol™)) {
return Enm.EmergeType.LRProtocol;
} else if (ProtocolString.equals("A/D Protocol (By Position Moves)"))

return Enm.EmergeType.ADProtocolP;

} else if (ProtocolString.equals ("A/D Protocol (By Number Moves)")) {
return Enm.EmergeType.ADProtocollM;
} else {
/* warning printed in server log if invalid parameter is passed
*/
/* default Enm type assigned */
System.out.println ("Warning:Invalid EmergeType, set to
default");

return Enm.EmergeType.ADProtocolP;
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}
/**

* This function reads String variable SelectionTypeString and returns the
* appropriate Enm.SelAtomType
*/
private Enm.SelAtomType getAtomSelectionTypeFromString () {
if (SelectionTypeString.equals ("Serial")) {
if (!UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.Serial;
if (!UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiSerial;
if (UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiSerialProb;
if (UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.SerialProb;

—_~—

} else
if (!UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.RandomUni;

if (!UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiRandom;

if (UseProbabilityTableBoolean && !LastSortedBoundBoolean)
return Enm.SelAtomType.RandomProb;

if (UseProbabilityTableBoolean && LastSortedBoundBoolean)
return Enm.SelAtomType.SemiRandomProb;

}

/* warning printed in server log if invalid parameter is passed */
/* default Enm type assigned */
System.out
.println("Warning:Invalid AtomSelectionType, set to
default (Random) ") ;
return Enm.SelAtomType.RandomUni;

}

/**
* This function reads String variable ActionOnEndsString and returns the
* appropriate Enm.WrapType
*/
private Enm.WrapType getWrapTypeFromString() {
if (ActionOnEndsString.equals ("Wrap")) {
return Enm.WrapType.Wrap;
} else if (ActionOnEndsString.equals("Inflect")) {
return Enm.WrapType.Inflect;
} else if (ActionOnEndsString.equals ("ExcludeEnds")) {
return Enm.WrapType.NoEnds;
} else {
/* warning printed in server log if invalid parameter is passed
*/
/* default Enm type assigned */
System.out
.println("Warning:Invalid WrapType, set to
default (Wrap)");
return Enm.WrapType.Wrap;
}

}
/**

* This function reads String variable SortedSetString and returns the
* appropriate Enm.SortedSetAction
*/
private Enm.SortedSetAction getSortedSetActionFromString() {
if (SortedSetString.equals ("No Action")) {
return Enm.SortedSetAction.NoAction;

}

else if (SortedSetString.equals("Set Properties")) {
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return Enm.SortedSetAction.SetFlags;
}

else if (SortedSetString.equals ("Reset Properties")) {
return Enm.SortedSetAction.ResetFlags;

}

else if (SortedSetString.equals("Scale Properties")) {
return Enm.SortedSetAction.ByNumber;
} else {
/* warning printed in server log if invalid parameter is passed
*/
/* default Enm type assigned */
System.out
.println("Warning:Invalid SortedSetAction, set to

default (NoAction)");
return Enm.SortedSetAction.NoAction;

}

/*‘k
* This function reads String variable SortedSetBordersString and returns
* the appropriate Enm.SortedSetBorderAction
*/
private Enm.SortedSetBorderAction getSortedSetBordersActionFromString() {
if (SortedSetBordersString.equals ("No Action")) {
return Enm.SortedSetBorderAction.NoAction;
} else if (SortedSetBordersString.equals ("Set Properties")) {
return Enm.SortedSetBorderAction.SetFlags;

}

else if (SortedSetBordersString.equals ("Reset Properties")) {
return Enm.SortedSetBorderAction.ResetFlags;

}

else if (SortedSetBordersString.equals ("Scale Properties")) {
return Enm.SortedSetBorderAction.ScaleFlags;
} else {
/* warning printed in server log if invalid parameter is passed
*/
/* default Enm type assigned */
System.out.println("Warning:Invalid SortedSetBordersAction, set

to default (NoAction)");
return Enm.SortedSetBorderAction.NoAction;

}

/**
* This function reads String variable NewSetBordersString and returns the
* appropriate Enm.SetBorderAction
*/
private Enm.SetBorderAction getUnSortedSetBordersActionFromString() {
if (NewSetBordersString.equals ("No Action")) {
return Enm.SetBorderAction.NoAction;
} else if (NewSetBordersString.equals ("Set Properties")) {
return Enm.SetBorderAction.SetFlags;

}

else if (NewSetBordersString.equals ("Reset Properties")) ({
return Enm.SetBorderAction.ResetFlags;

}

else if (NewSetBordersString.equals ("Scale Properties")) {
return Enm.SetBorderAction.ScaleFlags;

} else {
/* warning printed in server log if invalid parameter is passed

*/
/* default Enm type assigned */
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System.out.println ("Warning:Invalid UnSortedSetBordersAction,
set to default (NoAction)"):;
return Enm.SetBorderAction.NoAction;
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I3 O kwdwkac Tov Java Servlet runEC]

package emergesort;

import
import
import
import
import
import
import
import
import
import

import
import
import
import
import

import
import
import
import

import

/**

java.io.
java.io.
java.io.
java.io.
java.io.
java.io.
java.io.

File;
FileNotFoundException;
FileOutputStream;
IOException;
OutputStream;
PrintStream;
PrintWriter;

java.util.Iterator;
java.util.LinkedList;
java.util.List;

javax.servlet.ServletException;

javax.servlet.annotation.WebServlet;
javax.servlet.http.HttpServlet;
javax.servlet.http.HttpServletRequest;
javax.servlet.http.HttpServletResponse;

org.apache.tomcat.util.http.fileupload.FilelItem;
org.apache.tomcat.util.http.fileupload.FileUploadException;
org.apache.tomcat.util.http.fileupload.disk.DiskFileItemFactory;
org.apache.tomcat.util.http.fileupload.servlet.ServletFileUpload;

ECJRuntime.TestRun;

* Servlet implementation class runECJ

*/

@WebServlet ("/runECJ")

public class runECJ extends HttpServlet ({

private static final long serialVersionUID = 1L;
static int i;

static int MAXOUTPUTFILES=1000;

static LinkedList<File> outputFiles;

private PrintWriter out;

/*‘k
* @see HttpServlet#HttpServlet ()
*/
public runECJ() {
super () ;
1=1;

outputFiles=new LinkedList<File>();

/**

* @see HttpServlet#doGet (HttpServletRequest request,

response)

response)

*/

protected void doGet (HttpServletRequest request, HttpServletResponse

throws ServletException, IOException ({

doPost (request, response) ;

}
/**

* (@see HttpServlet#doPost (HttpServletRequest request,

response)

response)

*/

protected void doPost (HttpServletRequest request,

throws ServletException, IOException ({

/*set the response's content type*/
response.setContentType ("text/html") ;

HttpServletResponse

HttpServletResponse

HttpServletResponse
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/*assign to out variable, the response's output writer*/
/*from now on, everything written on out, will be sent as response to

the calling browser*/

out=response.getWriter();

/*call the function that sets up the HTML page that is sent as response*/
printPageStart () ;

/*call the function that parses the request and initializes the
emergesort simulation parameters*/
runGeneticAlgorithm (request) ;

printPageEnd() ;

}
/**

* This function prints to the response HTML tags that initialize the HTML

page

* It also prints the page title and main header

*/

private void printPageStart () {
String title = "Emerge-Sort @ WWW";
out.println ("<!DOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.0

Transitional//EN\">\n" +

"<HTML>\n" +
"<HEAD><TITLE>" + title + "</TITLE></HEAD>\n"+

bgcolor=\"#C0COCO\">\n" +

Applet</a> \n" +

"<body bgcolor=\"#C0COCO\">\n" +

"<table width=\"100%\"\n" +

"<tr bgcolor=\"#A0A0AO\">\n" +

"<td>\n" +

"<hl ALIGN=\"CENTER\">Emerge-Sort @ WWW</hl1>\n" +
"</td>\n" +

"</tr>\n" +

"</table>\n" +

"<table width=\"100%\" align=\"center\"
"<tr >\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./index.html\">Home Page</a>\n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./applet.html\">Emerge-Sort Applet</a> \n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./genetic.html\">Genetic Algorithm</a> \n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +
"<center>\n" +
"<a href=\"./appletECJ.html\">Genetic Algorithm

"</center>\n" +
"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +

"<center>\n" +

"<a href=\"./about.html\">About Emerge-Sort</a> \n" +
"</center>\n" +
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"</td>\n" +

"<td bgcolor=\"#BOBOBO\">\n" +
"<center>\n" +

"<a href=\"./help.html\">Help</a>\n" +
"</center>\n" +

"</td>\n" +

"<td bgcolor=\"#A0A0AO\">\n" +
"<center>\n" +

"<a href=\"#\">Results</a>\n" +
"</center>\n" +

"</td>\n" +

"</tr>\n" +
"</table>\n" +
"<hr>\n") ;

}

/**
* This function prints to the response HTML tags that end the HTML page
*/
private void printPageEnd() {
out.println ("\n</body></html>") ;
}

/*‘k
* This function gets the simulation parameters from the request
*/
private void runGeneticAlgorithm (HttpServletRequest request) {
boolean fileFound=false;
File tempDirectory=null;
FileOutputStream fileOut=null;
PrintStream p=null;
List<FileItem> items=null;
DiskFileItemFactory factory=null;
ServletFileUpload upload=null;
String paramFilename=null;
String subFilename=null;
File newParamFile=null;
String outputFilename=null;
String outputFilenameFull=null;
String finalOutputFilename=null;
boolean filenameChanged=false;

tempDirectory=new File (getServletContext ().getRealPath ("/temp/"));

// Create a factory for disk-based file items
factory = new DiskFileItemFactory();

// Set factory constraints
factory.setSizeThreshold (100000) ;
factory.setRepository (tempDirectory) ;

// Create a new file upload handler
upload= new ServletFileUpload(factory):;

// Set overall request size constraint
upload.setSizeMax (100000) ;

// Parse the request
try {
items= upload.parseRequest (request) ;
// Process the uploaded items
Iterator iter = items.iterator();
while (iter.hasNext ()) {
FileItem item = (FilelItem) iter.next();
if (!item.isFormField()) {
fileFound=true;
if (item.getSize ()==0) {



out.println("<center>You did not upload a file or

file was empty!</center>");
out.println ("<center>Default parameter file is

going to be used for the execution</center>");

paramFilename=getServletContext () .getRealPath ("/emerge.params") ;

}
else({
out.println ("<center>You successfully uploaded

file:"+item.getName () +" with size: "+item.getSize()+" bytes </center>");
subFilename="/emerge"+i+" .params";

paramFilename=getServletContext () .getRealPath (subFilename) ;
newParamFile=new File (paramFilename) ;

try {
item.write (newParamFile) ;
} catch (Exception e) {
out.println ("<center>Parameter file

could not be stored!!!</center>");

else(
String name = item.getFieldName () ;

String value = item.getString();
if ((name !=null) &é& (name.compareTo ("OutName")==0)) {

outputFilename=value;

}
if(!fileFound) {
out.println ("<center>You did not upload a

file!</center>");
out.println ("<center>Default parameter file is going to

be used for the execution.</center>");

}
if ((outputFilename==null) | |outputFilename.isEmpty()) {

outputFilename="ECJOutput";
out.println ("<center>You did not define the name of the

output file</center>");
out.println ("<center>Default output

filename (ECJOutputxxx.txt) 1s going to be used.</center>");

}
try {
outputFilenameFull=getServletContext () .getRealPath ("/"+outputFilename+".txt")

File outputFile=new File (outputFilenameFull) ;

1=0;
finalOutputFilename=outputFilename+".txt";
while (outputFile.exists ()) {

filenameChanged=true;
outputFile=null;

outputFilenameFull=getServletContext () .getRealPath ("/"+outputFilename+i+".txt

outputFile=new File (outputFilenameFull) ;
finalOutputFilename=outputFilename+i+".txt";
i++;

}

if ((filenameChanged) && (! finalOutputFilename.contains ("ECJOutput™))) {
out.println("<center>Another output file with the

name that you defined already existed.</center>");
out.println ("<center>Output filename was

changed</center>");

}
outputFile=new File (outputFilenameFull) ;

outputFiles.addLast (outputFile) ;
while (outputFiles.size () >MAXOUTPUTFILES) {
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File fileToDelete=outputFiles.removeFirst();

out.println ("<center>Another (older) output file
("+fileToDelete.getName () +") was deleted.</center>");
fileToDelete.delete();
}
} catch (Exception el) {
out.println ("<center>Error!!! could not create output
file!</center>");
out.println ("<center>Please contact the
administrator</center>");
}
//p= new PrintStream( fileOut );
String args[]={paramFilename, outputFilenameFull};
TestRun tr = new TestRun (args);
//System.setOut (p) ;
//System.setErr (p) ;
out.println ("<br><br><center>Genetic algorithm execution has
just started</center>");
out.println ("<b><center>Please kindly wait for a few minutes and
download results from <a href=\"./"+finalOutputFilename+"\"
target=\" blank\">"+finalOutputFilename+"</a></b></center>");
out.println ("<br><center>Results may take a while depending on
the current server load.</center>");
out.println ("<center>Genetic algorithm execution is finished if
END OF GENETIC ALGORITHM EXECUTION is printed at the end of the output
file.</center>");
out.println ("<center>You may open <a
href=\"./"+finalOutputFilename+"\" target=\" blank\">"+finalOutputFilename+"</a> in
a new page and refresh it frequently(press F5).</center>");
out.println ("<center><font color=\"red\">CAUTION: If F5 is
pressed on this page (Results), a new Genetic Algorithm Evaluation will be
started.</font></center>");

} catch (FileUploadException e) {
out.println ("<center>An error occured during file
upload!!!</center>");
}
i++;
if (i>=(MAXOUTPUTFILES+1l)) 1i=1;
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0 kwdkag Tov Java Applet ECJApplet

package ecjapplet;

import
import
import
import
import
import
import
import
import
import
import

import
import
import
import
import
import
import

import
import

public

java.awt.Color;
java.awt.Dimension;
java.awt.Font;
java.awt.event.ActionEvent;
java.awt.event.ActionListener;
java.awt.event.MouseAdapter;
java.awt.event.MouseEvent;
java.io.File;
java.io.IOException;
java.io.OutputStream;
java.io.PrintStream;

javax.swing.JApplet;
javax.swing.JButton;
javax.swing.JFileChooser;
javax.swing.JLabel;
javax.swing.JScrollPane;
javax.swing.SwingConstants;
javax.swing.SwingUtilities;

ECJRuntime.TestRun;
javax.swing.JTextArea;

class ECJApplet extends JApplet {
/**
*
*/
private static final long serialVersionUID = 1L;
private JTextArea textArea;
JButton btnRunGenetic;
JButton btnChooseParameterFiles;
JFileChooser fc;
File directory;

/*global gui variables*/

JLabel Messages,Messages2;
private PrintStream stdout;
private PrintStream stderr;

/**
* Create the applet.
* This function actually prepares the applet GUI
*/

public ECJApplet () {

/*GUI setup*/

/*Setup the applet window*/
getContentPane () .setBackground (Color.LIGHT GRAY);
setSize (new Dimension (800, 500));
getContentPane () .setLayout (null) ;

/*Setup */
Messages= new JLabel ("Please choose the directory where parameter

files are stored");//Empty-at start- label used for execution information messages

Messages.setHorizontalAlignment (SwingConstants.CENTER) ;
Messages.setBounds (10, 11, 780, 16);
Messages.setForeground (Color.BLACK) ;
getContentPane () .add (Messages) ;

Messages2= new JLabel ("");//Empty-at start- label used for execution

information messages
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Messages2.setHorizontalAlignment (SwingConstants.CENTER) ;
Messages?2.setBounds (10, 30, 780, 16);
Messages2.setForeground (Color.BLACK) ;
getContentPane () .add (Messages?2) ;

fc = new JFileChooser () ;
fc.setFileSelectionMode ( JFileChooser.DIRECTORIES ONLY) ;

/*Run button is created*/
btnRunGenetic = new JButton ("Run Genetic Algorithm");
btnRunGenetic.addActionlListener (new ActionListener () {
public void actionPerformed (ActionEvent arg0) {
runGenetic () ;
}
1)
btnRunGenetic.setFont (new Font ("Segoe UI", Font.PLAIN, 14));
btnRunGenetic.setBounds (269, 82, 254, 25);
getContentPane () .add (btnRunGenetic) ;
btnRunGenetic.setEnabled (false) ;

textArea = new JTextAreal();
textArea.setWrapStyleWord (true) ;

JScrollPane jScrollPanel = new JScrollPane (textArea);
jScrollPanel.setBounds (80, 120, 642, 350);
getContentPane () .add (jScrollPanel) ;

btnChooseParameterFiles = new JButton ("Choose Parameter Files'
Directory");
btnChooseParameterFiles.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
File testFile;
int error=0;
String failedFiles="";
int returnvVal = fc.showOpenDialog (ECJApplet.this);

if (returnval == JFileChooser.APPROVE OPTION) {
directory = fc.getSelectedFile();
testFile=new File(directory, "emerge.params");

if(!'testFile.exists()) {
error++;
failedFiles+=" emerge.params,";

}
testFile=null;
testFile=new File(directory,"simple.params");

if(!'testFile.exists()) {
error++;
failedFiles+=" simple.params,";

}
testFile=null;
testFile=new File(directory,"ec.params");

if(!'testFile.exists()) {
error++;
failedFiles+=" ec.params,";

}
testFile=null;
if(!failedFiles.isEmpty()) {
failedFiles=failedFiles.substring (O,
failedFiles.length()-1);
}

if (error>0) {
Messages.setForeground (Color.RED) ;
Messages2.setForeground (Color.RED) ;
if (error==1) {
Messages.setText ("ERROR:Please choose the correct
directory!File "+failedFiles+" doesn't exist in the directory:");
}
else(
Messages.setText ("ERROR:Please choose the correct
directory!Files "+failedFiles+" don't exist in the directory:");
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}
Messages2.setText (directory.getPath());
btnRunGenetic.setEnabled (false) ;

}

else{
Messages.setForeground (Color.BLACK) ;
Messages2.setForeground (Color.BLACK) ;
Messages.setText ("You may start the Genetic algorithm.

Parameter files' directory:");

Messages2.setText (directory.getPath());
btnRunGenetic.setEnabled (true) ;

}

}
}) i
btnChooseParameterFiles.setFont (new Font ("Segoe UI", Font.PLAIN, 14));
btnChooseParameterFiles.setBounds (269, 57, 254, 25);
getContentPane () .add (btnChooseParameterFiles) ;

}/*end of emergeSortApplet constructor*/

/**

*This function contains the main functionality of the applet,
*ie running the simulation and printing the results

*/

private void runGenetic () {

Messages.setForeground (Color.RED) ;
Messages.setText ("Please Wait...Genetic algorithm is Running...");
Messages2.setText ("");
btnRunGenetic.setEnabled (false) ;
btnChooseParameterFiles.setEnabled (false) ;
String args[]={""+directory.getPath()+"\\emerge.params"};
redirectSystemStreams () ;
TestRun tr = new TestRun (args);

}/*end of runGenetic*/

private void updateTextArea (final String text) {
SwingUtilities.invokeLater (new Runnable () {

public void run() {
textArea.append(text);
if (text.contains ("END OF")) {
Messages.setForeground (Color.BLACK) ;
Messages.setText ("Genetic Algorithm Execution has
finished!");
Messages2.setForeground (Color.BLACK) ;
Messages2.setText ("Current parameter files'
directory:"+directory);
btnRunGenetic.setEnabled (true) ;
btnChooseParameterFiles.setEnabled (true);

1)
}

private void redirectSystemStreams () {
OutputStream out = new OutputStream() {
@Override
public void write(int b) throws IOException {
updateTextArea (String.valueOf((char) b));
}

@Override
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public void write (byte[] b, int off, int len) throws IOException

updateTextArea (new String (b, off, len));
}

@Override
public void write (byte[] b) throws IOException {

write(b, 0, b.length);
}
}i

stdout=System.out;
stderr=System.err;
System.setOut (new PrintStream(out, true));

)

System.setErr(new PrintStream(out, true));
}
private void resetSystemStreams () {

System. setOut (stdout) ;
System.setErr(stderr) ;
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