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Evxaplotieg

Oa nBegha va uXaPLOTH oW KATAPXAG OAOUC OO0V CUVEROAAY OTNV TPAYHATONOLNCN TNG
TITUXLOLKAC EPYALOLALC KL OTNV SOKLUK TOU IIPOYPAHATOGC. Euxaplotw mavw ano oAa Bepud
ToV KaBnynth K. Avtwvio Kwvotavtapa yla thv BonBela Kol TV EUNLOTOCUVH TIOU LOU
€6¢eLe, yla TIG uTtoSeifelg oL pou £kave Kaltny TIOAUTIUN kaBodrynon tou. Euxaplotwtnv
VPO UUATELD TNGOXOANC, K. ZUPBpayoUl EAévn Kal k. TkatloUvn KaAALOTIN Tou NTav mavTa
SLaBECLUEC VLA TNV EVNUEP WO OTIOLOUSATIOTE BEUATOCKALTNV (OLKOYEVELAKD) P UXWON
TOU pou mapeixav. Euxaplotw tougoupudoltntéguou, XplotoduAldkn Kwvotaviivo Kat
Nikn Kwvotavtiva ylatixdpngtnv ik toug otriplén anodacioa va nopakoAoubnow tnv
oXoAn. Euxaplotw emiong tnv Mnehexakn Xpuoa ylo tnv Bonbelo tng Kol GAOUC Toug
OUUDOLTNTEG IOV CUUMOPEUTHKAUE, TOOO OO TO TUN A HA. Mnxovikwy 6060 KoL 0o To
Tunua Quotkwv Mopwv. Eva peyalo euxaplotw odeilw otov adepd o Pou, yia 600 EKAVE
YLOL LEVQ, KOLLOTNV OLKOYEVELX LOU TIOU EMEUEVE KOLOTAPLEE TLG OTIOUSEG UOU UE OAOUG TOUG
SuvaToUC TPOMOUG. H ITtuxLlakn Hou elval adlepwHUEVn 0TV UNTEPA LOU.
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EIXAT'QI'H

Zuvtopun Nepypadn Npoypdppatog

1 Nepypadn cuoTAUATOC

H edappoyn yla uTtoAoyloTEG OAAQL KOLL YLOL KIVNTEC OUOKEUEG AeUBUVETAL OTOUG
dottnteg tou TuRparog HAektpovikng tou TEI KpRtng kal oto eupUTeEPO SIKTUO Ko
€XEL WG KUPLO OTOXO TNV avtaAAayn apXEiWV Kal LNVUHATWV.

To mpoypappa mapEXeL Tn duvatotnTa avtaAlayr g OTYULIOTUTIWY Kapepac webcam
(eav umtapyxel).

2 NAaiowo xprong

To cUOTNUA OVOUEVETOL VA XPNOLLLOTIOLEITOL YOl LIKPA XPOVIKA SlaoTripata (Ewg Kot
eANayLoTa SEUTEPOAEMTA OE OPLOUEVEC TIEPUTTWOELG) OVAAOYQ TNV EKAOTOTE AVAYKN
TIou

e€unnpetel.

Agv avapévetal o Client (MeAdtng) va XpnOLYLOMOLEL TO CUOTN O TAKTIKA KAl Lol
peyaia Staotrpota.

ErtutAgov, ot Client (MeAdteg) avapEVveTal va XpnoLLOMoLoUV To CUCTN O OE
BopuPwdn meptBarrovia (m.x., ailbovoeg SlaAEEewy, KUAKELQ, KATT.) KoL TTOAAEG
$OPEG eV KIVAOEL

H edpappoyn mpémel va oxedlooTel £T0L WOTe va eEUTINPETEL TIG AVAYKEG TOU XPNOTN
AUECQ KoL EVKOAQ.

NepBaArov xpriong:

Agv PoKUTITEL KATIOW WOlaitepn amaitnon yla To cUoTnUa oo To TepLBaAlov
xpnong. Ot Client (MeAateg) Ba €xouv mpocBacn oto cuotnua pécw desktop PC (eite
Qo To o7ty €lte Ao KATOLO EPYACTIPLO UTIOAOYLOTWY Tou I§pupatog) A Léow
laptop (amo omitL ) o€ kAo Xwpo He mpocPacn oto Sladiktuo) A péow piag
KLVNTAG OUCKEUNG Ttou uTtootnpilet Android.
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Mo tn xprion tou desktop PC/Laptop amatteital va ival eykateotnuévn n tTeAevtaia
€kboaon tn¢ mAatpopuoag Java (Version 8 Update 45+)

A€Ltoupyko cloTnuaL:

To cvotnua Ba «TpExe» cwaota Kat arnodotikd oe Android, Windows, MAC OS X kail
Linux pe tnv mpolnéBeon otL €xel eykataotabel n teAevtaia €ékdoon tng Java.

Agv amnatteital emutAéov €61KO AOYLOULKO 1 UAIKO Qo Tn HEPLA TOU XProTn yla val
AELTOUPYNOEL CWOTA TO TIPOYPOLLLLAL.

3 Aettoupyieg Tou ZuoTAHATOG Kot AELTOUPYLKEG ATTAULTHOELG

o TV uAomoinon Ba XpNOLLOMOL|COU LE L0 TPOTIOTIOLN LEVN £KSOGH TOU
npwtokOoAou FTP (RFC 959) to omoio xpnollomnoleital yla tnv petadopd apxeiwv
amnod éva FTP Server (g§umnpétng) og évav FTP Client (meAdtng). To mpwtokoAo FTP
xpnotuomnotel TCP cuvbéoelc.

e M ouvdeon yla Tnv aviaAayr UnVUpAatwy eAéyxou (control messages),
* Mia cUvdeon yla tnv petadopd dedopévwy (data connection).

JUYKEKPLUEVAL:
3.1 Exkivnon
e H ekkivnon Ba ylvetat apyikd amno tov Server (e€umnpétn).

‘Emetta, Sdivetat n duvatdtnta emdoyn¢ ywa tov Client (meAdtn) cuokeung
(ktvnto pe Android 1 UTTOAOYLOTAG).

e O Server (e€umnpétng) otn cuvéxelo Do EPLUEVEL TNV ATIOTELPA CUVEEDN
arno tov Client, dnAadn Ba «akovew (listen) otn BUpa tou Ba Swoel o
XPNoTNnG Tou Server.

3.2 Anuoupyia cuvdeong

e JTnVv mepintwon tou Server (e€umnp£tn), n Snuoupylag piag cuvdeong Ba
yivetal xepokivnta pe eloaywyn €ykupng Bupag (1025-65534).

e Mia kat pévo dnuoupyia ouvdeong (cuvdeon amodoxng) emttpénetal KAOe
dopa.
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Jtnv nepintwon tou Client (meAdtn), n dnuouvpylog piog ouvdeonc Oa
yivetal povo pe xepokivntn stoaywyn hostname 1 IPv4, kaBwg kat
XElPOKIVNTN eloaywyr aplOpou B pag.

Mpoooxn: Ztnv nepimtwon Kivntng cuokeung (Android) eivat n éykupn povov
n eloaywyn lpva.

MOALG n Leuén emtevyBel, Tote Ba gpudavileTal ota UNVUPATO EAEYXOU TO
OVTIOTOLYO HNVUUA OTL EMITEVXTEL N oUVOED KABWC KAl OTTO TTOU TIPOEPXETAL
n ouvéeon (emiben dievBuvong IP).

Oa unapyel kamolo heartbeat wote va yivetal timeout 6tav n cuvdeon
TIAPOUEVEL avevePYN Yot TIOAU wpa (BA. 3.7)

3.3 AvtaAAayr) UNVUUATWY

To npoypappa Oa emitpemnel tn ypartr apdidpopn NAEKTPOVIKN EMIKOWVWVIA
petalv Server kal Client.

H entidei€n tn¢ tavtotntacg (Server r Client) Ba yivetal mavta mptv tnv
EKTUTIWON OGS TIOTE UNVUATOG.

3.4 \iota apyelwv

To npdypappa Ba emitpémnel TNV amootolr/mapaiafr) Tng AloTag Twv
opxelwv mou umapyouv oto directory Tou.

H petadopad tng mAnpodopiag yivetal mavw amo tnv ouvdeon eAéyxou
(control channel), kaL Ba ektuTtwveL TNV MANpodopia ota PnvOpaTa EAEYXOU.

Agv B emuTpENETAL AMOOTOAR apxEiwv épa amd to directory
(parent/children directories) yia anoduyn mOavig UTTOKAOTAG.

H amootoAr] pakéAwv Ba eMITUYXAVETOL LECW CUUTIIECN G TWV TIEPLEXOUEVWV
ToU GOKEAOU OE CUUTILECUEVN Hopdr) ZIP Kol LETEMELTO ATTOCTOANC TOU.

3.5 Metadopd apxeiwv

To mpoypappa dnuoupyet pa véa ouvdeon TCP otn Bupa port+1 kot
TIEPLUEVEL YLOL TNV PETADOPA TOU apXelou amo tov Server (eEumnpetng).

Muwa oUvbeon petadopdg dedopévwy (data connection) xpnouomnoleital
OTTOKAELOTIKA YLaL TN HETadopd evog apyeiou.

3TN OUVEXELQ, N oUVEeoN auTr KAELveL, ovtag n povadikn (f, EKAcTote
povadikni Katd mepmtwaon) cuvdeon n omola KAELVEL KOTA TN SLAPKELA TNG
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enkowwviog Server (e€umnpétn) kat Client (meAatn).

3.6 Apxeio kataypaodn (logging)

e Qo umapxel Suvatotnta kataypadrng OAwWV Twv cuuBAVIWY ToU
TipoypapMaTog (katl twv AabBwv).

3.7 Anoxwpnon / Npowpog TEPUATIOUOC
e Jemepinmtwon amoxwpnong, Ba teppati{ovtol OAEG oL CUVOEDELC.

e Je MepIMTWON MPOWPNGE ATIOXWPENONG, TOTE TO POYPA A Ba TepUATIlEL TNG
ouvbéoelg faoel Tou timeout.

3.8 AnYin dwtoypadiag JPEG amnod kapepa (snapshot)
e Avuvatotnta APng evog oTLYULOTUTIOU amd webcam umoAoyLoTtr).
e AmnootoAn mooootiaiag Stadopd¢ peTtall Twv dUo TLo MPOCHATWY
QTECTOAREVWY OTLYLLOTUTIWV Kal eldomoinon tou Client (meAdtn) ya tuxov

avopB0odoteg mapekKAIOELG.

o OLemupenteg (N un) napekkAioslg opiovral anokAelotika amno tov Client
(meAaTn).

4 Ixediaon

H oxeblaon tou mpoypappatog Oa yivel Baoel tng Oswpiag tng AAANAenidpaong
AvBpwrou-Yrohoylotr) (Human-Computer Interface), tou Zxedlaopol Alemadng
Xprjotn (User Interface — Ul — Design) aA\& kat tou 2xeSlaopou Epmelpiog Xpriotn
(User Experience —UX- Design).

AwaBéoiun dwpeav BiBAloypadia:
e MSDN User Interface Principles
https://msdn.microsoft.com/en-

us/library/windows /desktop/ff728831(v=vs.85).aspx
e Official Android Design Principles

http://developer.android.com/design/get-started/principles.html



https://msdn.microsoft.com/en-us/library/windows/desktop/ff728831(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/ff728831(v=vs.85).aspx
http://developer.android.com/design/get-started/principles.html
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5 YAomnoinon

Mo desktop/laptop PC Ba xpnotuomnoinBel to JDK (Java 8) kot cuyKkekplUéva TO
Eclipse IDE pe Windowbuilder.

o KLVNTEG OUOKEUEC Kal tablet mou umootnpilouv Android Ba xpnolpomnownBei to
Android SDK kat cuykekpiuéva to Android Studio.

Ye KAOe mepintwon Ba xpnowomnolnBel évtovog mpoypappatiopnog pe sockets (TCP
Socket programming).

H teAwkr) uAomoinon Ba eivat cross-platform apkel va sival eykateotnuévn n Java.

To npoypappa (Aoyw ¢ puong tou) Ba e€unnpetel povo GUI £kdoon kal &g Ba
napgxetal command-line interface 1 command-line arguments.
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OEQPITIKO YIIOBA®PO
I[IPOTPAMMATOX

Kepaiawo [IpwTto
Elcaywyn oto Aladiktvo
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Tt etval To SLadikTLO?

1.1 T elvat To AwaSiktTVvOo

To Sladiktuo mrpe to Gvopa tou amo Ti§ AéEelg AtacUvdeon ALKTOWV, N
avtiotola otnv ayyAwk opoloyia Internet, International Network.
To dnudaoio Aladiktuo eival Eva TayKOoULo cUoTN A SLacuVvEeSepEVWVY SIKTU WV
UTIOAOYLOTWY, €va cUOTNUA SNAASH TTOU CUVOEEL EKATOUMUPLOL UTIOAOYLOTIKEG
OUOKEUEC 0€ ONO TOV KOOHO. OL TEPLOCOTEPEC CUOKEUEG TTOU CUVSEOVTOL OTO
Sladiktuo eival mapadooiaka emtpanélla PC, laptops, kot tnv TeAevtaia
ElKOoOETIO POPNTEC CUOKEVEC Omwg tablet, smartphones. Aev givat opwg poévo
autd. Ta tedeutaia xpovia péow Sladlktuou ouvdEovtal oAoEva Kat
TIEPLOOOTEPA LN TAPASOCLOKA TEPUATIKA cuoTiuata dtadiktuou, and PDA’s
(Personal digital assistants), tnAeopdoelg, avtokivnta, Yuyeia, cuotipata
OUVAYEPHUOU, HEXPL KOL TOOTLEPEG N UNXAVES KadE. OAEC AUTEC OL CUOKEUEG
ovopalovtal uTtoAoyloTeG umnpeciag (hosts) ) teppatikd cuotiuoata (end
systems), kol avtaAAdcouv pnvopata (makéta) pe tnv xpnon dtadopwv
TIPWTOKOMWVY (TUTIOTTOLNLEVOL KAVOVEC ETILKOWVWVIOC) Ta omoia UAoToloUVTaL O€
eMNinedo UAKO Kol AOYLOUKO.

Ta TeEpUATIKA AUTA cuoTAMOTA cuVSEovTal LeTaU TOUG e {eVEELS emKoVwVIag.
Yriapyouv oMol tumot {ev€ewv emikovwviag Omwe To opoafovikd kKaAwdlo, to

XAAKWVO KaAwSL0, OL OMTIKES (Veg Kal To padlopacpa.

11
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(etk 2) : YmodaAaooto SiKTuo ONTIKWY VWV

Avaloya pe tov TUmo ¢ {evénc, ta Sedopéva petadibovtal pe SladopeTIKoUG
puBHOUG. O pubuog petadoong ovopaletal eupog Lwvng (bandwith), kat opiletal wg
n Stadopd TNG LEYAAUTEPNG CUXVOTNTACS LEIOV TNV ULKPOTEPN CUXVOTNTA TOU
dAopotog cuXVOTATWY TOU ( BW = fax-fmin), MA@ 600V adopd Tig LeVEeLg TUTIKA
petpartal oe bit/sec.

Ta teppatikd cuotipata, Sev ocuvdéovtal amneubelag petafy Toug apeoa
(xpnowomowwvtag dnAadn pia Levén emikowvwviag) ala EUpeca HECW
NAEKTPOVIKWV CUOKEUWV OL oTtoleg avaAapBavouv tnv AfjPn Kol rmooToAr TAKETWY,
Toug SpopoAoynTéG (routers).

OL popoloyntég avrikouv oto emninedo 3 (layer 3) tou povtédou OSI (Open Systems
Interconnection), to emninedo dwctvou (Network Layer).

‘Evag Spopoloyntig Aoutov, AapuBavel éva Koppatt TAnpodopiag mou GTavel pia
arnod TG ELOEPXOUEVEG (EVEELG EMIKOWVWVIOG TOU Kal TO IPowBOel o€ pia amo Tig

12
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eepyxopeveg Levelg emikolvwviag. To KOUUATL auTo ¢ mAnpodopiag, ovopdletal
TmakeTo. H Stadpopn mou maipvel To MAKETO OVOUALETOL LOVOTIATL. TO ONUAVIIKO O€
QUTO TO onEelo, elval OTL avti va UTTAPYEL IO OTTOKAELOTIKY Sladpour avapeca ota
TEPUATIKA CUCTIOTA TTOU oUVSEovTal HETAEV TOUG, To ALaSIKTUO XPNOLLOTMOLEL UL
TEXVIKN YVWOTH KOl WG LETOYWYN TIAKETOU, TIOU ETITPETEL OE TIEPLOCOTEPA ATIO EVal
TEPUOTIKA cuoThpata va popalovtal ite oAOKANPN thv Sladpoun eite TUAMATA TNG
TAUTOXPOVAL.

To TEPUATIKA CUOTHHATA, OL SpopoAoynTEG Kal Stadopa AN KOUUATLO TOU
Sladiktuou ekteAolV TPWTOKOAAA. Ta KUpLa TPWTOKOAA Tou Sladiktuou
ovopalovtat TCP/IP .

To NpwtokoAo IP gival umevBuvo yla tn SpopoAdynon Twv MakETwv dedopévwy
avaueoa ota dtadopa Siktua, avetdaptnTta amo TV UTTOSoUN TOUC, KOl ATOTEAEL TO
KUPLO TIPWTOKOAAO TIAvw 0To omoio eival Baclopévo to Aladiktuo, kabopilovtag tnv
pHopdr TwV MOKETWV TToU 0TEANOVTAL Kot Aappdavovtal avapeca o SPOLOAOYNTEG
KalL TEPUATIKA cuoTripata. To mpwtokoAo IP elonxOn amno toug Vint Cerf kat Bob
Kahn to 1974 kat n mpwtn peyaAng kAipakog ékdoon tou MpwtokoAou IP, ntav n
€kboan 4 (IPv4) n omola erikpatel pEXpL Kal onpepa o€ 6Ao to Aladiktuo

To npwtokoAMo TCP (Transmittion Control protocol, mpwtokoAo Aéyxou
petadoong) , oav otoxo €xeL va emiBeBatwvetal n alomotn anootoAn kot Ann
Sdedopévwy, omwg emiong va petadépovtal ta dedopéva xwpis Addn petafL Tou
oTpwuatog Siktuou (network layer) kat tou otpwpatog edpapuoyng (application
layer) kat, ¢ptavovtag 0To MPOYPAUMA TOU OTPWLATOG EPAPOYNE, VO EXOUV CWOTH
OELPa.

13




TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MIMAPNIAAAKH

[otopwkd otolyeio Tov AladikTUOoV.

1.2 Iotopkd IToeia Stadiktvov

OL MPWTEC AMOTELPEC ylo TNV dnpoupyia evog Stadiktuou Eekivnoav otic HMA kata
Vv Sdpkela Tou PuxpoL MoAépou, ota TeAn tng dekaetiag tou '60. Tnv emoxn
ekeivn, o Wuxpoc MoAepog ntav peyaAn amen ya tig HMA. H Pwola ixe nén
oteilel oto SLdotnpa tov opudopo IMOUTVIK 1 KAVOVTOG ToUG AEpLKOVOUG val
doBouvtal Ao KoL TEPLOCOTEPO Yla TNV A0PAAELQ TNG XWPAC TOUG. YTt pXE Eva
HEYAAO TPOPBANUA, OXETIKA LLE TOV TPOTIO TNG EMITUXOUC ETUKOWWVIOG METAEL TwV
OUEPIKAVIKWVY aPXWV, LETA aTtd Evav EVOEXOUEVO TIUPNVIKO TTOAEHO. H Apepikn
xpelaotav €va Siktuo Sloiknong KL eAéyxou mou Ba cuvédee TTOAELG, TTOALTELEG KOl
OTPOTIWTIKEG BAOELS. To MPOPBANUA OUWG ATAV OTL N TEXVIKA UTTOSOUN €VOC TETOLOU
Siktuou Ba ATav MAvto TPWTH o€ eMiBeon, e Ta KEVTPO OPYAVWAONC Tou SIKTUOU va
glval eVAAWTA Kal V' amoteAoUV TPodave(C OTPATIWTIKOUC OTOXOUG. OEAovTaC
AOUOV Vo TPOOTATEUTOUV Qo pia b avn upnVIKA enibeon Twv Pwowv
Snuolpynoav TV umnpecio mMPoNyHEVWY QU VTIKWVY Epeuvwy ARPA (Advanced
Research Project Agency) yvwotry wg DARPA (Defense Advanced Research Projects
Agency) oTIg LEPEG Lag. O opyavIOUOG AUTOG, TIPOCAVATOALOLEVOG OE EPEUVNTIKA
npoypappata uPnAng texvoloyiag, Eekivnoe pia peVVNTIKY SpACTNPLOTNTA OXETIKA
pe ta Siktua petaywync 6edopévwy, ta Aeyoueva Packet Switched Networks. H
TEXVIKN ota SikTtua auTAC TNG UAomoinong (n omola orjpepa XPNOLLLOMOLETaL
guputata) BaocileTal OTOV TELAXLIOUO O TIAKETA TWV SESOUEVWV TIOU TIPOKELTAL VA
petadepbouv. Ta makéta autd SpopoAoyouvtal anod KOUPBo o kOuPo Kat
cuvapuoAoyouvtal Eavad otav GTAcouv GTOV IPOOPLOUO TOUG.

To apyko BewpnTtikd utopabpo §60nke amo tov TL. AwAdwtep (J.C.R. Licklider) mou
avEdepe o€ oUYYPAPUATA Tou To "yodallako Siktuo". H Bswpla autr) unootrplle
NV UTaPEN evog SIKTUOU UTIOAOYLOTWV TIou Ba ftav ouvdedepévol HeTafl TouG Kol
Ba pmopovuoav va avtaAAAGoouV ypriyopa TIANpodopieg Kot tpoypappata. To
ENMOUEVO BEO TTOU TTPOEKUTITE ATAV OTL To SlkTuo AUTO Ba €mpene va ATav
QUTTOKEVTPWEVO £TOL WOTE AKOUA KL AV KATIOLOG KOUPBOG Tou Sexotav enibBeon va
uTtipxe 6lodog emikovwviag yla Toug uTtGAoTouG UTIOAOYLOTEG. Tn AUon o€ autd
€dwoe o MNoA Mmnapayv (Paul Baran) e Tov oxeSl00U0 EVOG KOTAVEUNUEVOU SIKTUOU
EMKolVwWViag mou xpnouomnowoloe TV PnoLakr texvoloyia. MoAU onUAVIIKO pOAO
gnaite kal n Bewpla avtaAlayng maketwy tou Agovapvt KAawvpok (Leonard
Kleinrock), mou unmtootrpile otL makéta mAnpodoplwyv 1ou Ba mepleiyav tnv
TIPOEAELCN KOL TOV TIPOOPLOO TOUG UIopoUcayV VoL 0TAAOUV o €vav UTTOAOYLOTH
o€ €vav GAho.
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The Initial ARPANET-1969

(e 3) : To «mpwro Stadiktuo» ARPANET.

ZTNPLOUEVO AOUTOV OE AUTEG TIG TPELG Bewpleg SnpoupynOnke to Mpwto €160g
Stadiktuou ywwotd wg ARPANET. Eykatactadnke katl Aeltoupynoe ylo mpwtn popd
10 1969 pe 4 KOUPOoUG PECW TwV omoilwv cuvSéovtal 4 Hivi UTIOAOYLOTEG (mini
computers 12k): tou mavemotnuiov ¢ KaAipopvia otnv Zavia Mnapumnopa tou
navenotnpiov ¢ KaAipopvia oto Aog Avtleleg, To SRI oTo ZTdvdopvt Kol To
TAVETLOTH Lo TNG MNovuTa. H taxutnta tou Siktuou £€dpBave ta 50 kbps kat £tot
entevXOnke n mpwtn dial up ouvdeon péow ypappwyv thAspwvou. Méxpt to 1972 oL
ouvdedepevol oto ARPANET umtoAoyloTég €xouv dTAoEL Toug 23, omoTe Kall
ebapuoletal yla mpwtn opd to cloTna Slaxeiplong NAeKTpovikol ToyuSpopEiou
(e-mail).

MapaAAnAa SnuwoupynBOnkav kot aAAa Siktua, Ta omoia xpnoonololoay
SladopeTikd MPwTOKkoAa (6mwg to x.25 kat To UUCP) ta omnoia ouvdéovtav e TO
ARPANET. To mtpwtokoAo Ttou xpnoomnoovuce to ARPANET Atav to NCP (Network
Control Protocol), to omoio, 6UwG, €iXe TO LELOVEKTNO OTL AELTOUPYOUCE LUOVO LUE
OUYKEKPLUEVOUC TUTIOUG UTIOAOYLOTWV. ETal, SnuloupynOnke n avaykn oTi apxEg Tou
1970 ywa éva mpwtokoAo mou Ba évwve OAa ta Siktua mou eiyav dnpouvpyndel
HEXPLTOTE. To 1974 Aoutodv, dnuoctevetal n LeAETN Twv Bvt Zepd (Vint Cerf) ka
Mrmoun Kaav (Bob Kahn) amné tnv onola mpoékue to mpwtokolMo TCP
(Transmission Control Protocol) tou apyotepa to 1978 €ywve TCP/IP, mpooetédn
6nAadn to Internet Protocol (IP), womou to 1983 €ywve T0 pLovadikd MPWTOKOAAO TOU
akolouBouoe to ARPANET.

To 1984 vlonoleital To mpwto DNS (Domain Name System) cUoTnpa OTO OMoio
kataypadovral 1000 kevipikol KOUPOL Kot oL UTTOAOYLOTEG Tou Sladiktuou TAEoV
avayvwpilovtat ano SleubUvVoelg KWSIKOTOINUEVWY aplOuwV. Eva akOpa onUavTIKO
Brua otnv avamntuén tou Aladiktuou €kave to EOviko 16pupa Emotnuwyv (National
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Science Foundation, NSF) twv HIMA, To omoio dnuwoupynoe tnv mpwtn SLadIKTU oK
TLAVETILOTN LK) poxokokkaAld (backbone), to NSFNet, To 1986. AkoAoUOnoe n
EVOWUATWON AAWV onuavtikwy Skt wyv, onwc to Usenet, to Fidonet kat to Bitnet.

O 6pog Aladiktuo/Ivtepvet ekivnoe va XpnOLLOTOLEITAL EUPEWG TNV EMOXH TIOU
ouvdéBnke to ARPANET peto NSFNet kal Internet orjpawve onolodrimote Siktuo
xpnotuomnotovoe TCP/IP. H peydhn avBion tou Aladiktiou Opwg, Eekivnoe pe TNV
ebapuoyn g unnpeciag tou Naykooutou lotol amd tov Ty Mnépvepg-AL 0To
gpeuvNTIKO (6pupa CERN to 1989, 0 omoiog eivat otnv ouacia, n "mAatdpopua’, n
omola Kavel eDKOAN TNV POcBacn oTo IVIEPVET, akoua Kal oTn Lopdr mou ival
YVWOTO OHUEpQ.

META TNV APOT TOU TIEPLOPLOUOU OTNV EUIOPLKN Xpron Tou Siktuou, to 1991, n
avantuén tou Internet mpaypotonow)0nke pe ekBETIKOUG puBUOUG. Q¢ TOTE, TO
Internet ATav MEPLOPLOUEVO O€ EPEUVNTIKY, EKTOUOEVUTIKN KoL KUBepvntikn xprion. Ot
EUTIOPLKEG XPNOELG TOU ALASIKTUOU amayopelovIay, EKTOG OV EEUTINPETOUCAV AUECT
TOUG OTOXOUG TNG EPELVAG KAl TNG eKmaideuonc.

To 1993 to CERN napouciaoe to mAonyntr oeAibwv. To 1994 o Mark Andreessen
oxeblaoe éva ypadiko epyaleio yia to World Wide Web, To Mosaic yia ta X
Windows. AmotéAeoe TO TILO TTETUXN UEVO Ttpoypappa mAonynong tov World Wide
Web, katorvr €€€AEN tou omolou amotéAeoce o Netscape. Kat ot U0 €6wvav T
Sduvatdtnta avtaAlayrng oeAibwv He YpadIKEG avamapacTACELS, KATL TToU 08rynaoe
O€ UL TIPAYUATIKN €KPNEN 0TNV avamtuén kat xprion tou dladiktuou.

To 1994, ota 25a yevéBAla tou ARPANnet, meploootepol amo 3 eKATOUpUpLL
SlakouloTeG ATav cuvdedepévol. AUo xpovia apyotepa, To 1996, o aplOuog Twv

Slakoplotwv mAnciooe ta 10.000.000.

(etk 4) : Xpovodiaypapuo IVTepVET

16




TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

[TpwtoKoAAX MeTOUPOPGS
AlaSLIKTUOV.

1.3 MIpwToKoAAx MeTa@opag AladikTov
Y10 Stadiktuo kat ta diktua TCP/IP kdvouv Slabéaiua U0 mpwtokoAa petadopag
o€ epapuoyeg, to UDP (User Datagram) kot to TCP (Transmission Control Protocol).

‘Otov KATIOLOG TTPOYPAUMATIOTHC eVOladEPeTAL va SnULOUPYNOEL Lo VEX edappoyn,
N MpwTapXLKn anodacn mou MPEMEL va TTAPEL vl TTolo arnod ta U0 MoPATTAVW
TPWTOKOAAQ Ba xpnoluonoloel, KabBwg kabBeva amo autd pogdEpel Eva
S1ahOPETIKO LOVIEAO UTINPECLWY OTIC EPapPLOYEG TTOU BEAEL vaL UAOTIOL OEL.

1.3,1 IpwtoxoAAio TCP.

To TCP (Transmission Control Protocol - lNpwrdékoAAo EAEyxou Metagopdc) sival Eva
aTro Ta KUPIOTEPA TTPWTOKOAAQ TTOU XpNaIUoTTolouvTal 0To O10dikTUO. BpioKkeTal Trdvw
atré 10 IP protocol (mowrokoAAo IP). O1 kUpiol aTdx0I Tou TTPwToKOAAoU TCP, 6TTwg
avaeépdnkav TTapatmdvw, ival va eTiReRaiwveTal n a&lOTTIoTN aTTOCTOAN Kal Ajyn
0edopévwy, £TTIONG va JETAPEpovTal Ta OESOUEVA XWPIG AGBN peTalU Tou OTPWHATOG
dIkTUOU (network layer) kal Tou OTPWHOTOG EQAapuoYRG (application layer) kai, @TavovTag
OTO TTPOYPANMA TOU OTPWHATOG EPAPHOYNG, Va £XOUuV owaoTh oelpd. OI TTEPICTOTEPEG
uTTNPEaieg dIadIKTUOU, XPNOIMOTTOIOUV TO TTIPWTOKOAAO TCP, 6TTWwG :

1) To mpwtokoAAo SMTP (Simple Mail Transfer Protocol ) (port 25)
2) TelNet (Telecommunication Network) (Port 23)

3) FTP (File transfer Protocol, MowrékoAAo Meragpopdc Apxeiwv)
4) HTTP (HyperText Transfer Protocol, MpwTtokoAAo MeTapopds Yrepkeiyévou)
(port 80)

‘Otav €vag MPoYPOUUATIOTA G ETUAEYEL TO TIPWTOKOAO TCP cav pwTtOKoAAo
puetadopadc, n epappoyn mov Snpoupyel SeXETAL AUTEC TIC UTINPECILEC:

e Juvdeolotpednc unnpeoia : Ovopaletal alwg Kat Stadikaaoia xewpayiag,
KOLL T(POELSOTOLEL TOV TLEAATN KO TOV EEUTINPETN, VAL TIPOETOLLACTOUV YLa Lo
avtaAhayn maketwy. Adou emiteuxBel n xepaia, vmdapxel pa cuvdeon TCP
avapeoa otig sockets Twv dUo Siepyaciwv. H cuvdeon Petaty meAdtn Kot
g€umnpetn, eival apdidpopol kal umopouVv kat oL SU0 TauToXpova va
OTEAVOUV PNVUHOTA I} TIAKETA LETAEL TOuC. OTav n epapuoyn TEAEWOEL TV
HeTadOopA PNVULATWVY I Se60UEVWY, TIPETEL VO TEPULOTIOEL KL TNV oUVEED.

e Afomiotn unnpeoia petadopdc : To mpwtokoMo TCP sival alomioto ooov
adopd TNV un anwleta dedopévwy : OTav N Pl TAEUPA TG EPAPUOYAS
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oTeAVEL éva peupa bytes oe pla socket, umopet va Baoiletal oto TCP va
napadwoel to (6o pevpa bytes otnv socket APing, xwpic anwAewa byte f
enavoAapfavoueva bytes.

To TCP mep\apBavel Kal évav HnXaviopo eAéyxou oupdOptnong, Lo UTNPESia yla
TNV 0UVOAKN gueia Tou ALASIKTUOU OVTL TOU AUECOU OPEAOUC TWV ETKOWVWVLIOKWY
Slepyaciwv. To apvntiko eival o6tL oto TCP gxel BAamtikr enidpacn og ebpapUoyES
TIPAYHOTIKOU XPOVOU OMwG N LeTadoon nxou Kal Bivteo, ylauTto Kot ot
TUPOYP O UATIOTEG TIPAYHATIKOU XPOVOU TIPOTLULOUV TNV UAOToinon Twv
TIPOYPAUUATWY Toug pe UDP, kaBwce kat to UDP mépa amod Ta mapandvw sivot
OVEKTO O€ QTMWAELEG TIPAYUATIKOU XPOVOU.

Mua ocuvdeon TCP napéxel pla apdidpopn petadopd dedopévwy. Av UTTAPYEL UL
ouvdeon TCP avapeoa o€ pa dtadikacia A og €vav UTTOAOYLOTH KAl O€ JLa
Sladikaoia B og évav aA\ov umoAoyLoTr), Tote ta dedopéva pEOUV TAUTOXPOVA ATIO
10 A 010 B aMa kot arnd to B oto A.

Muwa ocuvbdeon TCP emiong lval mavta amnd onueio mpog onueio, SnAadn avapeoo oe
€vav armooToAEa Kat Evav SEKTn. H AeyOuevn «TtoAuekmounn» , n petadopd Sniadn
Sdedopévwy amo éva amooctoléa o€ moAoU¢ dekteg dev eival Suvatn e to TCP.

KaBoplopog cuvéeong TCP

YroB£tou e OtL pla Slepyacio TOU MPOYLLOTOMOLETOL O€ £VOV UTIOAOYLOTH
uTtnpeciag, B€AeL va ekkvoeL oUVOeon Ue Lot AN Slepyacia oe évav UTTOAOYLOTNA
unnpeoiag. OLdlepyacieg autég ovopalovral Siepyaoia meddtn (client) kat
Slepyaoia efumnpétn (host) . H diepyacia edappoyng client eldomolel mpwta to
eninedo petadopdg meAdtn ot BEAel va KabBoploel pla cuvdeon pe pa Siepyacio
otov e€uTtnpETn. Me tnv Java autd vAomnoleital ekdidovtag tnv eVvioAn :

Socket clientSocket = new Socket (“hostname” , “portNumber”) ;

‘Omou Hostname eival to ovopa tou g€umnpetn kot portNumber TaUTOMOLEL TNV
Slepyacia otov e€unnpetn. To eninedo petd oto client (meldtn) mpoxwpel Katomny
Kol kaBopilel otL €yve ouvdeon TCP peto TCP otov host. H Stadikacio kaboplopou
ouvdeong amotelel TV TpLUEPN Xepaia, kabwc oTéAvovtal Tpia TUAHOTA yIa TV
payuatonoinon tne.

Adou yivel n «xelpadia», oL Suo dlepyacieg epapuoyn g Umopouv va oteilouv
Sdedopéva petall touc. H diepyaoia client mepva éva pevpa dedopévwv HECW TNG
socket. H péylotn moootnta Sedopévwy mou Umopouv va cuAexBoUv Kal va
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TonoBetnBouvV peoa og éva TUN O TIEPLOPIZETaL Ao TO HEYLOTO OTO HEYEDBOC
TuApatog (MSS, maximum segment size). To MSS kaBopiletal and tnv uAomoinon
TCP (rou kaBopiletal amo to AELTOUpPYIKO CUCTNHA) KOL CUXVA UTTOPEL va
napapetpornonBet (my twwv : 1.500 bytes, 536 bytes, 523 bytes).

Aopun TuRpatog TCP

Ta mokéTa Tou MPpWTokOAou TCP kaAouvtal segments (Tuiuata).

‘Eva amnod ta kuplotepa LEpn evog segment eivat n TCP emikedaAida (TCP header), n
omola MapéXeL CUYKEKPLUEVEG TIANPodOPLeG yia To TIPwWTOKOAAO TCP. To eAdxLoTO
péyebog tn¢ emikedaAidag eivat 5 words kat to péyloto 15 words (amouoion
Tiapoucio OAwv Twv options avtiotoya).

(ewova otnv emopevn oelida)

Source Port

AuTo to redio mpoodlopilel TNV port (BUpa) Tou amocToAéa
Destination Port

Auto 1o tedio mpoodlopilel Tnv port (Bupa) Tou TapaARTTN
Sequence Number

O sequence number (apBuog akoAouBiag) éxel SUTAG poAo:

e Eav umapyxeLn SYN flag (SYN onuaia) téte givat o apxLlkog aplOuog
akohouBiag (ISN -initial sequence number) kat n mpwtn octet
Sedouévwy Tou makétou eivat o ISN+1.

e ANwG, gav dev umapyeL n SYN flag, tote n mpwtn octet dedopévwv ivatl
0 aplOuog akoAoubiag.
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TCP srukedpoAida

+ Bits0 -3 4-9 10-15 16 - 31
0 Source Port Destination Port
OUpa Mpoélevong ©Upa Mpooplopon
32 Sequence Number
AplOocg akohouBiag
64 Acknowledgment Number
AplBuoc emuBefaiwong
Data .
Reserved Flags Window
96 Offset ,
I uiE MNapabupo
128 Checksum Urgent Pointer
ABpolopa eAéyxou Enelyovta dedopéva
Options
160 , .
Entidoyeg (mpoatBitikég)
Data
160/892+ Aebopéva

Acknowledgment number
Otav urapyxel n ACK flag n tyu autou tou mediou Seilxvel Tov emopevo
sequence number (aplOuUo6 akoAouBiag) Mou aVAUEVEL O ATIOOTOAEQG.

Data offset
Eivat o apBuog anod words peyéBoug 32 bit otnv enikedpaAida TCP (TCP
header). KaBopileL to puéyebog tn¢ emikedaiidbag (moAamAdco tou 32) kal

EMOUEVWG BelyVeL Kal TNV apxn Twv 6860uévwvm.

Reserved

Medio 6 bit "kpatnuévwv" (ayyA. reserved) yla peMovtikn xprion. H tiuni twv
bit mpémnet va eivar 0.
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Flags (emion¢ yvwoto wg bits eAéyyou - Control bits)
Mepléxel 6 bit - onuaieg:

, , MpoéAeuon
Znpato Znpoola ,
OVOMOGLE!

To nebio urgent@ointer
URG , , URGent
€lval oNUAVTKO

To nediEnBeBaiwong
ACK , , ACKnowledgment
glval onpavtiko
PSH Aettoupyla wBNnong PuSH
EmavapuOuio
RST , pUTHION ReSeT
ouvbeong

YREoVIAOC aplOpuwv
SYN povipog p - SYNchronize
akoAouBiag

e O amootoAéag bev FIN (=téhoc)
=T
oTEAveL aNE Sedopéva .

Window

O aplOuodg and octets dedopévwy (bytes) mou emBupel va dextel o amooToléag tou
TakEToU, apyilovtag amo ekeivn mou delyvel To medio emBePfaiwong
(acknowledgment field).

Checksum

To nedio Checksum pey€Boug 16 bit xpnouomnoleital yia €éAeyxo Aabwv otnv
enkepaliba kal ota Sedopéva.

Options

MetaBAntr), n omola kaBopilel EIOIKEG EMIAEYOUEVEC PUBUIOELC KaL UTTOPEL val
KataAdBel xwpo oto TEAoG ¢ emikedpaAidbag TCP (TCP header). To purkog Toug €ival
ToAamAdcoto Twv 8 bit KAl o€ To TEPLEXOUEVO TNG ETIKEPAAISAC LETA TNV TEAsUTAl
emloyn TpEmeL va yepilel (my. pue pundevika - 0). Me autov tov Tpomo to data offset
Ba delxvel cwotd TNV apxn Twv dedopévwy.

Urgent pointer

Eav elval evepyornoinpévo to URG bit eAéyxou, Tote auto to tedio deiyvel tov
aplBuo6 akolouBiag (sequence number)tng octet mou PpIloKETAL APECWE UETA TO
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Tehevutaio byte amnod ta eneiyovta dedopéva. EtoL mapouoldlel tn B€on Tou
TeAevTaiov byte pe enelyovra dedopéva.

1.3,2 lpwtoxoAio UDP.

To npwtokoAMo User Datagram Protocol (UDP), eivat éva amAo, ehadpl mpwTtokoAAo
petadopdc, ano ta Bacikd mpwTtokoAa Tou Stadiktiou. Mia evoAAAKTIKA
ovopacia tou mpwtokoAou eivat Universal Datagram Protocol. Alddopa
TIPOYP AL LATA XPNOLLOTOLOUV TO TTPWTOKOAO UDP yla TNV amooTtoAr] cUVTOUWY
UNVUHATWY (YWWOoTwV Kal wg datagrams).

Xpnoomnoleitat o€ :

1) Domain Name System (DNS)

2) IPTV

3) Voice over IP (VoiP)

4) Trivial File Transfer Protocol (TFTP)
5) Mawvidia online.

To UDP mapéxel plo avalomotn unnpeoia petadopag dedopévwy Kal gival
aouvdeolotpedec.

lvetal avadopd oto mpwTtokoMo UDP yia va e€nynBel ylortl oto mpoypappLa mou
vAoroinoa xpnotpomnoinoa npwtokoMo FTP. To FTP uneptepel tou UDP doov
adopa TNV agtomotia, kabwc yivetal éAeyxog wote va Staodaliletal OTL T TOKETA
Ba dtacouv avaAlolwTta OToV XPrOTN, KAl o€ Ttepimtwaon un emiBefaiwong Andng
TOU TIOKETOU TO TTAKETO TIpoamooTéAeTaL, evw oto UDP Sev eivat oiyoupog o
XPROTNG €QV TO TTOKETO Bt GTACEL CWOTA OTOV TIPOOPLO O Tou 1) edv Ba xabel péoa
oto Siktuo kaBwg bev €xel mpoPAedBel n Suvatotnta enPBePaiwong APng makETou
Qo TOV MOPAANTITN, OUTE N EMOVAUETAS00N €VOC XAEVOU TIOKETOU.

To FTP uneptepel tou UDP kal otnv o€pd makétwy. Edv U0 makéta anootaAouv og
pio ouvdeon to éva PeTA To AANO, TOTE TO MPWTOKOAMOo TCP gyyudtal ot 6a ptacouv
oToV MOPAAATITN LE TNV Bl o€pA e TNV orola oTAABNKav. TNV Teplimtwaon mou
Aelnel éva makETo Kal €pOouv LEANOVTIKA TTOKETA, TOTE AUTA KATOKPATOUVTAL OTNV
npoowpvn pvnun (buffer) uéxplg 6tou Ppracel to makeTo mou Asinel. Tote
avadlatacoovtal Kot epdavifovtal Je TNV CWOoTH OEPA oTov mapaAnmtn. Ta
naketa UDP, og avtiBeon pe to TCP, Sev aplBpolvral Kol KaTd CUVETELA SeV
UTTAPXEL KATIOLOL OUYKEKPLUEVN OELPA E TNV omola Ba mpémel va TAcouv oTov
TLapaAnTTTn.
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Eminedo (eVénc Acdopevwy (Data
Link Layer)

1.4 Eninedo {e0inc AcSopévwv

— Application ¢ > y

Transport ~Transmitting Receiving

adapter adapter
Datagram Network _l Metwork
Frame Datalink | ' " | Datalink

Physical link

Physical i Physical

| |

]
Sending node Link-layer protocol

(etk 5) : Emimebo (evéng Aebouévwv

NMwg ta ToKETa oTéEAvVOoTOL EMAVW o€ {euelg péoa otnv Sladpoun emikovwviag amnod
AKPO WG AKPO?

Julntwvtog yla to eninedo Levéng, avayvwpiloupe SUo £ibn SladpopeTikwy TUTTIWV
KavaAlwy. O MPpWTog TUTOC, AMOTEAETAL Ao KOVAALO EKTTOUTAG, TO Omola ival
Kowa oe Sdiktua torikng mepoxng (LAN), acuppata LAN, Sopudopika Siktua kot
Siktua mpooBaong uPpLdikol voopoafovikol kaAwdiou (hybrid fiber-cable,
HFC).lMa kavaAL ekmounr g, ToAAol UTTOAOYLOTEG UTtNpEeCiag cuvdéovtal oto idlo
KOVAAL ETIKOWVWVIAG KoL XPELALETAL €va PWTOKOAO TpOaBaong yla va cuvtovilel
TIC LETOSWOELG TOU KaL Vo amodeVYEL TIC «GUYKPOUTELGY. O eUTEPOC TUTOG
KavaAwou emumedou Levéng eival n (evén emikowVIiag GNUELOU TIPOC CNUELD, OTIWC
oupBaivel peta€l Suo SpopoloynTwy 1 HETAEL €VOC OKLOKOU MOVIEU LECW
tnAedpwvou Kkat evog Spopoloynth ISP. O cuvtoviopog tng npocPfaong oe pia Levén
elval TETpLUpEVOC, ala UTIAPXOUV onUAVTIKA BEpata mou adopouv ta mAaiola, TV
aglomotn petadopad dedopévwy, TNV aviyveuon cPalpdTwy Kol Tov EAEYX0 PONG.
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7 Application Layer

v Message format, Human-Machine Interfaces

6 Presentation Layer
v Coding into 1s and Os; encryption, compression

5 Session Layer
v Authentication, permissions, session restoration

4 Transport Layer
v" End-to-end error control

3 Network Layer

v Network addressing; routing or switching

2 Data Link Layer

v Error detection, flow control on physical link

1 Physical Layer

v Bit stream: physical medium, method of representing bits

<— TRANSPORT SERVICE — |<«— UPPER LAYERS —

(e 6) : Movtédo diktuwong OSI

To Eninedo Zev&Ng Acdopuévwy, amoTeAel TO MPWTO €K TWV TECCAPWV ETUMESWV
TCP/IP (avtioTowa gival To eutepo enimedo tou poviédou Siktuwaong OSI). To
eninedo Levéng edopuévwy evog Siktuou kabopiletal and MPwTOKoAA Ta ormoia
puBuilouyv tn petadoon SeSopEVwY O€ €va TNAETIKOWWVIOKO KOVAAL OTOTEAOU LEVO
amo éva povadikd puaIkO HECO (TT.X. O EVOUPUOTO TOTIKO SIKTUO, OTOU TO KOO
dUOKO PETO lval Eva KAAWSLO, o€ AoV PUATO TOTIKO SIKTUO, OTOU TO KOWO HUCLKO
HETO elval 0 eEAeUBEPOG YWPOE, 1) o€ cUVOEDH MO onEl0-0E-0NnUELD, OTtoU TO
dUOoKO pEao Sev elval KOO KaBwWG Umopel va mpooTteAAOTEL LOVO artd TOUG
KOUBoug ota U0 AKpa EMLKOLVWVIAC).

‘Eva TpwToKoAMo emumedou {eVENG XpNOULOTIOLETAL VLo VO LETOPEPEL Eval

Sdedopevoypappa emavw o€ pa Levén, opilovtag tnv popdr Twv maketwy (PDU) mou
avtaAalovtal LEoO 0ToUG KOUBOUC Kal oTa Akpa TNG LeVENG KOO WG KOL TIG EVEPYELEG
oL OTtolEC TIpayaATOMOLOUVTAL Ao AUTOUG TouG KOUPBoUG otav avtaAAAlouV TTOKETA.

Ot povadeg dedopévwy mou avtaAhaocovtal amno éva Data Link Layer ovopaZovrat
frames.
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OL umnpeoieg mou mapgxouv ta enimeda evéng dedopévwy eivat oL €N :

1)

2)

3)

4)

5)

6)

MAawoiwon. Ta mpwtokoAAa emumedou Leuéng evBulakwvouv KABe
dedopevoypappa enutédou Levéng MEoa o€ eva Aaiolo emmedou Levénc,
Tipwv To petadwaoouv otnv evén. OLkedaAidec mAatoiou, cuyva
nepapfavouyv media ya tnv kahoupevn puaoikn dtevBuvaon evog koppou, n
omola gival mAnpwg dlakpttr) amo tnv SieuBuvon enutédou SIKTUOU EVOG
KOuPou (my. IP)

MpoéoBaon Levénc. Eva mpwtokoMo mpocBaong péoouv (MAC, media access
control) kaBopilel Toug kavoveg e BAon Toug omoloug Eva MAaicLo
petadidetal emavw otnv LevEn. AuTo To MPWTOKOAMO gEUTINPETEL OTO Va
OUVTOVIZeL TIC peTaO0ELC TTAALGIOU TWV TTIOAMWV KOUPBwWV.

Aflomiotn Mapadoon. Otav mMapéxetal aUTH N UNPeaia, eyyuatal ot Oa
uetadepel kabe dedopevoypappa enutedouv Siktuou enavw otnv (evén
Xwpl¢ opalpata. Mo TEtola UTINPECIA XPNOLLOMOLETOL CUXVA yLa (eVEELG
TIOU UTTAPXEL TIOOVOTNTA VA €XOUV UEYAAO 0plOUO 0OAUATWY, OTWG
napadelypatog xapn pla acvppatn euén, He otoxo va dlopBodoel To opaipa
TOTUKA XWPLG va INTAOEL avaUETASOON Ao AKPO O€ AKPO TwV dedouévwv
arnod €va PWTOKoAo emutédou petadopdg n epappoyns. Mepikég dopég
BERata autog o emunpocbetog doptog Bewpeital dxpnoTog, yia (EVEELS pe
XAUNAO aplOpo opoAUATWY OTWE TL.X. Yot LEVEELG OMTIKWVY VWV, OLOAEOVIKWY
KOAWSIWV Kol YAAKWVWY CUVECTPAUUEVWY (EUYwWV. Na aUuTO To AOY0, TOAA
TIPWTOKOA\ QL eTUMESOU evoUpuatn G {euéng Sev mapEXOUV LA UTINPETLa
aglomotng mapadoong.

‘EAeyxog pon¢. OLkoppol, o€ kaBe mMAsUpd TG LeEVENG, EXOUV OUYKEKPLUEVN

XWPNTIKOTNTA Katoxwpnong mAatoiwy. O EAeyxog porg, QMOTPEMEL TO
NPOPANpa urtepxeillong, ToL woTe va Pnv dexBet o kOB og AnPng maiola
LE pUOUO TaXUTEPO ATO QUTOV TIOU UTOpPEL va emefepyaoTel.

Avixveuon opaApdatwy. O S£KTNC EVOG KOUBOU, UTTOPEL va Kavel AaBog, otL
éva bit oto mAaiolo sival pndév, evw petadwbnke cav Eva Kal To
avtiotpodo. TEtolou TuMou odpaAparta, cupBaivouv amnod e€acBévnon
OAMATOC KoL NAEKTpOUayVNTIKO BOpuPo. Aev uTtdp)EL OpWE Adyog va
npowBOnBel kamolo dedopevoypapa Tou MEPLEXEL Eva odAAUQ, KAL yLa QUTO,
TIOAAA TTPWTOKOAAQL LeVENG TTAPEXOUVY Eval UNXOVIOUO Yla avixveuon UTtapéng
EVOG N MEPLOCOTEPWY OPaAUATWY. AUTO YIVETAL KAvOVTOG ToV KOUPO
puetadoonc va B€tel bits aviyvevong odpaApatog pEca oto MAaioLo Kalt
KAvovtag tov KOUBo 8éktn va ektelel évav €Aeyxo odaApatog. Eival n mo
e€elnTévn unnpeoia kat vAomoleital HEow UAKOU.

A6pObwon odaApartog. Eivat mapopola pe tnv aviyveuon opAALOTOG, EKTOG
TOU OTL évag SeKTNG SV UMOPEL LOVO VAL AVIXVEUCEL CPAALATO TTOU £XOUV
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eloaxBel péoa oto mAaiolo, ala emiong kaBopilel kal To onueio Tou
mAaloiou ou cuvéBnaoav ta opaApata Kol £ToL va ta Slopbwocel.

7) Huopodidpoun kat apdidbpoun. Me tnv audidpoun petadoon, oL koppol kat
oTa 8U0 akpa pLag LeVENC UIMOPOUV VO LETASWOOUV TTAKETA TAUTOXpova. Me
nulapdidpopn petadoaon, evag koppog dev pmopel va petadidet kat va
AapBavel Tautoxpova.

Mo pia dedopévn Leuén enkovwviag, To MPWTOKOAO emutédou Levéng,
UAOTTOLE(TOL HECOL OE EVaV TIPOCOPUOYEQ. EVOC TPOCOPUOYEQC, ElvaL pLa TIAAKETL
(A kapta PCMCIA) rtou ouvrBwg mepléxet tout RAM, DSP, pa Stacuvdeon
StauAou umoloylotr unnpeoiag kat po Stacuvdeon Levéng.

OLpooapuoyelg ival yvwotol oav kapteg Staouvdeong Siktuou (Network Interface
Cards).

NIC CARD

network interface card

(eik 7-8) : Kapra btaovvdeonc Siktuou, mAaketa PCMCIA

O Npooappoyéag, evOUAakwvVeL To Sedopevoypappa PEoa o€ Eva TTAALOLO, KO
petadidel to mAaiolo péoa otnv {evuén emkowvwviag. Amo tnv aAn mAsupad, o
npooappoyeag AnPng, d€xetal Ao to mAaioto, e€ayel To dedopevoypappa
eMUTESOU SIKTUOU KOl TO TIEPVA OTO £mimedo SIKTUOU. Av TO TIPWTOKOAO emuedou
Ceuéng, mapéxel aviyveuon oPaAUATWY, TOTE O TPOCAPHUOYEAC ATOOTOANG BETEL bits
aviyveuong oyaAlATwy Kol 0 TipocappoyEag AnPng kavel éAeyo tou odpaipartog. Av
TO MPWTOKOAAO emunedou LevEng mapéxeL aglomotn mopadoaon, TOTE OL pn Xaviopot
yla a€lomotn petadoon vAomolouvtal AN PWE LECO OTOUG MTPOCAPLIOYELG. AV TO
TPWTOKOAAO emunédou Lev€ng mapéxeL Tuxaio mpodoBaon, TOTE TO TPWTOKOAAO
tuxaiog mpdoPaong uAomoeital €€ OAOKAPOU OTOUC TTPOCAPOYE(C.
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‘Evag mpooappoyEag, elval pia npautovoun povada. MNa mapadsiypa, av dextel Eva
mAaiolo, kabopilel av To MAaioLo €xel oPAAUA KoL UMOpPEL va amoppiel To mAaiolo,
XWpPIC va ELOOMOLOEL TOV «TTATPLKO» ToU KOUPBOo. Emeldr) opwg Sev eival autovouog,
TUTILKQ TIEPLEXETOL LECA OTO (610 PUOCLKO KOUTL LE TOV UTIOAOUTO KOUBO, polpaleTal
LoxL Ko SLavAoug e Tov UTIOAOUTO KOMBO Kal TEAKA BPLlOKETAL UTIO TOV EAEYXO TOU
KOuBou.

Ma dnuodeic texvoloyieg emumedou Levéng, omwe to Ethernet, n Stacuvdeon
{ev&nc vhomoleital and oAoKANPWHEVA KUKAWMOTA, TO OOl UITOPOUV VOl
ayopaoTouV EUKOAA 0TNV ayopd, Kal kootilouv Alydtepo armod 30 supw yla puBpolg
petadoong and 10Mbps péxpt 100Mbps.
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AKTOWON KoL EQAPUOYES
TTOAVUEC WV

1.5 AlkTV®W oM KAl EQAPHOYEG TOAVUEC®V

How Streaming Video & Audio Work
Basic Streaming Architecture

Codecs

an
Protocols

(e 9-10)

Ta tedeutaia xpovia, n avamtuén kat n xprion epappoywv petadoong nxou,
€IKOVAC Kal Bivteo oto ALaSIKTUO €XEL TTAPOUCLACEL EKPNKTIKY aUENON. ZUVEXWG
napouoLlalovral véeg edpapuoyEG Sladilktiou, Onwe ebapUOYEG OUVEXOUGS LeTAdoonG
HEOWV, HeETAdOONG ouveXoU pon¢ dedopévwy Bivteo (streaming) , tnAedwvia péow
IP, padlodwvo péow dladiktuou, Sladpaotikad matyvidia (interactive gaming),
€lKOVIKOL Koo ol (virtual worlds) kat xiAadeg aAa mapadeiypata. OLamaltioeLg
QUTWV TwV edpappoywy, ival oAU UPNAEC, Kol TTOAEG a0 AUTEC TG EPAPLOYEC
elval evaloBnteg oTNV KABUOTEPNON TIOU ELCAYETAL KATA TNV LETAS00N TwV
Sedopévwv KaBw Kal oTIg SLAKUUAVOELS TN KABUoTEPNOoNG, AAAa UITop ouV va
avexBouv meplotactokn anwAela dedopévwy.

AUO Aoutov amod AUTOUG TOUG Aoveg — BEpata XPOoVIoHOU Kal «ovoxn» oTnv

anwAsla Sedopévwy, elval eEAPETIKA ONUAVTLKOL VLo TG SIKTUOKEG €PAPLOYEC

TLOAU LECWV. ITIC TIEPLOOOTEPEC EPAPLOYEC TIOAU LEC WYV, TA TIAKETA TTOU Ka.BuotepolV
va $TACOUV amod ToV OMOCTOAEN OTOV TTAPAAATIT TIEPLOCOTEPO ATIO UEPIKEG
EKATOVTASEG XNLOOTA TOU SEMTEPOAEMTOU, EIvVaL OUCLAOTIKA Axpnota. Amo Tnv
AAAN, N avoxr OTLC AMWAELEG, UMOPEL TapadelyLaTOG XAPLV VO TIPOKAAETEL UIKPA
npoBARpaTa 0TNV avamapaywyn nxou/Bivieo, ala cuviBwE oL ATMWAELEG AUTEC
QTOKPUTITOVTAL, TTANPWE N LEPIKWC.
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Metadoon anoOnkeupévou Hxou ko Bivteo e ouvexn Por).

Ze aUTA TNV Katnyopla, ot clients {ntouv kat’ anaitnon (on demand) apxeia
OUUTILECHEVOU X0V Kat Bivteo ta omola gival anodnkeupéva og eEUTNPETNTEG (T
apxela Bivteo onwg tawvieg, SIHAEEELS, TNAEOMTIKEG EKTTOUTES). AUTH N KaTnyopia
EXEL TPLOL XOPOKTNPLOTIKA :

1) Amobnkeupéva péoa (stored media). To meplexOUeEVO TwV TOAULECWV ElvaL
T(PO-KOTAYEYPOUUUEVO KAl armoBnKeVUévo og Evav e€uTtnpétn. O Xprnotng
UTTOpEL va SLOKOTITEL TTPOCWPLVA TNV avarmapaywyr, va hetapaivel otnv apxn
N oTo TEAOG N VOl TAELWVOUEL TO TIEPLEXOUEVO TwWV TIOAUECWV. To SLldoTnua o
puecohafel, mpemel va Stakupaivetal amnod Eva €wg SEka SEMTEPOAEMTA yLa VOl
glval amodeKTOg XpOVOG AmOKPLONC.

2) Metadoon pe ocuvexn pon (streaming). O meAATNC EeKVA TNV avarmopaywyn
nxou-Bivteo Alya denmtepolenta adou apxioel va Aappavel to apxeio anod
Tov e€umnpETn. OUCLAOTIKA, avarmapAyeLl Nxo/Bivieo amod KAMOLO onUELO Tou
apxelov evw tautdxpova AapBAveL Ta EMOUEVA TN LATA TOU apXEiou auTou.
H texvikn auth amodeuyel TNV Letadopd 0AOKANPOU TOU apxeiou mpiv
gekwvnoeL n avanapaywyn. MNapadelypata mpoypapdatwy HeTtadoong e
ouvexn pon : Windows media (Microsoft), QuickTime player (Apple)

Client SEervers
i =

HTTP request/response for

Web presentation description file ~ Web
browser |* 03 " server
2

S

]

i C
| G
Media Audiolvideo file requested and sent Streamin

» g
player ‘—@ - server

(eik 11) : Mapdbeyua UETAPOPAS LUE OUVEXT PON
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3) uvexnc avamapaywyn ( continuous playout). Me tnv évapén tg
QVarapaywyng Tou TIEPLEXOUEVOU, TIPOXWPA OUUDWVA LE TIG XPOVIKEC
puBuioelg ¢ apxkng eyypadng. Ta dedopéva mpémel va Aappdavovral
€yKalpa amo tov eEUTNPETN yLa va elval Suvatr) n GUVEXN G avamapaywyn
TOU TIEPLEXOMEVOU TOU TIEAQTN.

MpoBAnpata TOAUHECSWY 0TO ZNHEPLVO AladikTtuo

To mpwTtOkoAAO IP Onw¢ mpoavadEPaE, TTAPEXEL UTINPECIEG BEATIOTNG
npoomnadelag yla 0Aa ta dedopevoypappata mou Sakvel. OUCLOOTIKA, KAVEL O,TL
KOAUTEPO UMOpPEL yla va petadépel kabe dedopévo 600 To SuvaTtov ypnyopotepa,
oM\a Sev UTIOOYETAL TUMOTA OXETIKA UE TNV KABUOTEPNON EVOC LELOVWLEVOU
TLOKETOU Qo AKPo o€ Akpo. Emiong, dev Slvetal karmola UTTOCYECT OXETIKA LE TNV
Slakupavon ¢ kabuotépnong KATA TNV LETAdoon makeTwy. Eneldn ta mpwtokoAAa
TCP kat UDP AsttoupyoUv mavw oTo IP, TPoKUTTEL OTL Kaveva armo Ta SUo auTa
TIPWTOKOAM\a Sev Sivel eyyUNOELC OXETIKA LE TNV KABUOoTEPNON OTIG EHAPHUOYEG TIOU
Ta Xpnowomnololv. Emeldn dev yivetal kapio mpoomadela yla tnv €ykalpn mapadoaon
TWV TTOKETWY, N OVATITUEN TTOAU LEC KWV SLASIKTU KWV edappoywv gival mpokAnaon.
MExpL orjlepQ, N LETAS00T TTOAU LECWV YLa TO SLASIKTUO ELXE ONUOVTIKY Al
TeEPLOpLopEVN emttuyia. MNa va to e€nynoou e kaAUTepa, n petadoon evog Bivteo
arnoBnKeuUéVou, E oUVEXA por|, EXEL KaBUoTEPNON AdYyw TNG aAANAenidpaong Le To
XPNotn MEVTE £wg 6éka SemTepOAenTa, aAla O€ TEPLOSOUC ALXUNG, LE AUENUEVO
KuKAodopLlako ¢$OpTo, Umopel va punv umapyxel idla anodoon.

OL SLadpaoTikég edpappoyEg BETOUV aUOTNPOUC TTEPLOPLOUOUC OcoV adopd TV
kaBuotépnon tng petddoong kat tig Slakupavoelg (packet jitter)

Ve JITTEE

115 supposed to armve here x ‘ Q"’/ But actually arrives here

1 1 1 1

Data Stream

W

Time (picoseconds - ps)

(etk 12) : Napadeyua Stakvuavons kaduotépnong

30




TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

O 6pog packet jitter ekdppdlel tnv Slakvpavon Tng KaBUOTEPNONG KATA TNV
HETAS00N TAKETWY Ao To 6o pevpa dedopévwy. OL edapUoyEG HeTAdooNG RXOU
UTTOPOUV VA AELTOU PYr) 00UV KOAQ O€ TIEPLOXEC TIOU £XOUV LEYAAO €U POG LWVNG Kal
KOTAL CUVETILOL OL KB UOTEPNOELG KAl N SLAKU VO TOUC €lval apeAnTéa.

H molotnta Opwe Umopet va PewwBet os anapadekto Babuo étav n pory dedopévwy
nxou/BIVTeo XPELAOTEL va TIEPACEL OO €Val KOUPO e XapnAn toxutnTa petadoong.

Mpocg To MaPOV, ELLACTE UTIOXPEWHEVOL VO {OUUE LIE TIC UTINPECLEC BEATIOTNC
npoomnadelag. ANa pe Se50UEVO QUTO TOV TIEPLOPLOUO, UTTOPOU LLE VO KAVOU UUE
OUYKEKPLUEVEG ETUAOYEG YloL TNV oXedlaon KAl VoL XPNOLLOTIO| COU LE UEPLKEG
TEXVIKEG YLl va BEATIOO0U UE TNV TOLOTNTA (OTwG TNV avthapBAvetal o xprnotng)
HLoG TTOAU LECIKAG Stadiktuakng edappoyns. Mapddelyua mavw o€ auTto, UMopoU UE
va kKaBuaoTtepr)oou e TNV avarnapaywyn katd 100 XI\ooTA Tou SeEMTEPOAETTOU N
TIEPLOCOTEPO YLa VA KAVOU LE AlyOTEPO €pdavr) TNV TpokaAoUevn amo to Stadiktuo
Slakupoavon tov kabuotepioswy (jitter)

RTP stream with jitter

Playout

delay
huffey

De-jittered stream is sent to DSPs

(e 13) : MNapadeyua BeAtiwong dtakuuavoewv kaduotepnong

Zupnieon nXouv Kau Bivteo

Ma va unopéocel va HeTadoBel péow evog SIKTUOU UTIOAOYLOTWY, TOooO0 To PBivteo 600
KOl 0 XOG, TIPETEL va LeTatparnel o€ Pndlaki popdr Kot KATOMV va cUUTLECTEL Ta
Siktua uTtoAoylotwv Slakwvouv bits, omote 6An n Tpog petadwon mAnpodopia va
TIAPOUCLATETAL 0aV Lo OEPA Ao bit.
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H oupumieon (compression) eivat TTOAU ONUOVTIKY, EMELSN O€ N CUUTILECUEVN pLopdn
TO00 TO Bivieo 600 KAl 0 NXOG KOTAVAAWVOUV TEPAOTLEG TTOCOTNTEG ATOONKEU LEVOU
Xwpou Kat eVpou¢ Lwvne. H e€dleubn tng mAsovaopatiki¢ mAnpodopiag amnod to
Pnolomonpévo orpa nxou r BIVIEO UMOPEL VA LELWOEL KL LAALOTA OE LEYAAO
BaBuo, To moood Twv dedopévwy Tou XpelaleTal va anobnkeuTtouV Kol va
puetadobouv.
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Emimedo diktvov kal ApopoAdynon

1.6 ETtimed o Siktvov kat ApopoArdynon

To eninedo petadopdg, MOPEXEL UTINPECIEG EMKOWWVIAC avApeEsa o€ SU0
Slepyaoieg mou ektehovvtal og SU0 SLAPOPETIKOUE UTTOAOYLOTEG UTtNPECLAG. M va
TLOPEXEL TIC UTINPECLEG eTIKowwviag dlepyaoiag mpog Siepyaaoia, to eninedo
petadopdc Baociletal oTNV UTNPECLA EMIKOWWVIAG UTIOAOYLOTH UTtNPECLAG UE
UTIOAOYLOTI) UTINPECLOC, TTOU TtAPEXETAL Ao To eminedo petadopag.

Interface
A
End system
1 Inlerface
1 Dafta link layer
address

Interfaces

A B

4 Interfaces
4 Data link layer

c D
- - -

(eik 14) : Mapadeyua emutédou UETAPOPAS Kat SpoUoAdynons

O pohog tou emumedou SikTUou eival anatnAd anAog — n petadopd MAKETWY oo
ToV évav UTIOAOYLOTH UTTNPECLOG MOOTOANG O€ €vav UTIOAOYLOTH umnpeoiog Aqdng.
Mo AUTO TMPETEL VA KABOPLOTOUV TPELG ONUAVTIKEG AsLToU pyleg emunmédou Siktuou:

1) KoabBoplopog dtadpoung. To eninedo Siktuou mpemnel va kabopioetl Tnv 080 1
NV dtadpopr) mou AapBavetal anod mokeTa, KaBwg auTtd péouv amnod Evav
amooToAéa o€ Eva S€kTn. OL adyoplOpol ou UTtoAoyi{ouV QUTEC TIG
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Sladpopég avadépovtal oav alyoplBuol dpopoloynonc. Autol xwpilovral

oe 8U0 Katnyopleg : Toug adyopiBuoug Slavuopatog

anootTacng Kot aAyopibuoug Katdotaong ouVOES WY, OL OTIOLEG TIEPLEXOUV

oXe60v 1o KABe alyoplOpo SpopoAdYNoNG TOU XPNOLUOMOLELTAL OrUEpa

oTo lvtepVeT.

i)

i)

Ol aAyoplBuol dtavuoparog amootacng (Distance vector algorithms)

Xpnotpomotlouv tov alyoplOpo Bellman-Ford. Autr n Stadikaoia
avaBETeL évav aplBpo, To KOOTOC, 0€ KABE €va o TG CUVOEDELS
HETOEL TwV KOUPwWV o€ éva Siktuo. OL koot Ba oTéAvouv
TtAnpodopieg amod to onpeio A oto onpeio B péow tng dtadpoung mou
EXELTO UIKPOTEPO OUVOALKO k6oTo¢ (6nA. To amotéAeopa mou Byaivel
amno tv abpolon Tou KGoToU G HETAEL TWV KOUB WV Ttou
xpnotwonowifnkav). Eva mpwtokoAAo Tou xpnolonolel aAyoplOpo
Slavuopatwy anootaong ival to RIP, To apyIko E0WTEPIKO
TIPWTOKOAAO TTUANG SIKTUOU ToU Internet. ApyOTtepa, AVTIKOTOOTAONKE
amno to OSPF, to onoio amoteAel uAomoinon evog alyopiBuou
KATAOTAONC OUVOECEWV.

AAlyoplBuol kataotaong ouvdéoewy (Link-state algorithms). Otav

edapuolovral alyoplOpoL KataotaonG cuVOECHWY, 0 KABE KOUBOG
XpnoLomnotel oav apylkd Sedopéva €va XAPTN TOU SIKTUOU LE TNV
nopdn ypadou. MNa va mapoaxbel autog, kaBe kOpBoC MANUUUPIleL
OAOKANPO TO SIKTUO PE TTANPODOPIEC OXETIKA UE TO LLE TIOLOUC AAANOUC
KOUBoug pumopel va cuvoeBel, ev cuvexeio KABe KOUBOC CUYKEVIPWVEL
OAEC QUTEC TIC TTANPOGOPILEC KOl OXNUATIEL Evav XAPTN.
XpNOLOMowVTaG auTo To Xaptn, kaBe SpopoAoynti¢ anodacilel
ave§dptnta TNV KaAutepn Stadpopr) amd Tov EUTO TOU TPOG KABE
Ao KOpPOo. O alyoplOog Tou XPNOLUOTIOLELTOL Yia va ETUAEYEL N
BéAtiotn Sadpour), o akyoplOuog tou Dijkstra, To KAveL auTo
Snuoupywvtag pio Sopr dedopévwy, Eva GEVTPO, LIE TOV TPEXOVTA
KOUBo oav pila Tou §€vtpou, TToU TIEPLEXEL OAOUC TOUG UTIOAOLTTOUG
KOUBOUG Tou SIKTUOU. ZEKIVAEL LE Eva GEVTPO TIOU TIEPLEXEL LOVO TOV
€0UTO TOU. Met@, €vav €va tn ¢opd, arnd To GUVOAO TWV KOUBwWV TTou
Sev éxouv mpootebel oTo SEVTPO, MPOCOETEL TOV KOUBO TOU €XEL TO
HIKPOTEPO KOOTOC yla va GTACEL VOV YEITOVIKO KOUPBO o omoiog fén
UTtApPXEL 0TO SEvtpo. AuTO cuveyiletal LEXPLS OTOU OAOL oL KOUBoL va
UTTAPYXOUV 0TO SEVTPO. AUTO TO SEVTPO EEUTINPETEL OTNV KATOOKEU)
Tou Ttivaka SpopoAdynong Tou kaBe koppou, deixvovtag To KaAUTePO
enouevo Brpua (hop), yia va ptacel amd Tov eauTo TOoU O
omolovénmote Ao koppo oto Siktuo.

2) MpowBnon. Otav éva maketo ¢Tavel otnv eilcodo evog SpopoAoyntr, O

SpopoAoynTiG TPEMEL va TOV PETAdEPEL OTNV KATAAANAN e€epxopevn Levén.
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3) KoBoplopodg kAnong. MNna ta TCP, amatteital o tpwepnc xepadia mpuy
apxloeL n mpaypatikn por Twv SeSopévwy amod Tov amooTOAEX OTOV SEKTN.
AUTO ETUTPEMEL OTOV AMOCTOAEQ KAl 0ToV SEKTN va KaBopiloouv Tig
arattol peveg mAnpodopieg kataotaong (my. Evav aplOuo akohoubiag kat
apXKO pEyeBog apabupou eAéyxou porc). OpLOUEVEG OPXLTEKTOVIKEG
eruunédou Siktuou, mapadeiyparog xapn ta ATM, amattovv SpopoAoynTEG
EMAVW OTNV eMAeyUEVN Sladpopn amod TV MPOEAEUGT OTOV TTPOOPLOUO Vol
Kavouv xepaia petafl toug yla va kabopioouv TNV KATAoTOoN TPV
apxloouv va péouv maketa dedopévwy Tou emumedou SiKTUou. Xt enimedo
Siktuou, autA n dtadikacia ovoudletal kKaBoplopog KAong.

1.6,1 Movtédo vmnpeoiag Siktvov

Application Application
fransport //.-‘fl. Call connected 3 Accept call Transport =
Network - 5 Data flow A Receive.\ s T " ﬂ
etwork | / begins data N etwor g
Deta link Data link —_—
Physical | Physical

1. Initiate call 2. Incoming call

(ewk 15) : MNapadeyua vnnpeoiac Sktuou

To povtélo uTtnpeciag SIKTUOU opilel Ta XOPOAKTNPLOTIKA TNG LeTadopdc Sedopévwv
Qo AKPO OE AKPO QVALECA OE €va «AKPO» Tou SIKTUOU Kal o€ éva Ao, dnAadn
OVALECO OTO TEPUATIKA GUOTIHOTA ArmooToAn ¢ kat APng. H onuavtikotepn
adaipeon mou mapEXeTaL ano to eninedo Tou SIKTUOU TPOG TA AVWTEPQ eMineda
glval To av To eninedo Siktvou xpnolomnolet ewovika diktua (Virtual Circuits, VC).

ApXIKA TipayLOTOTOLELTOL 0 KaBoplopog VC, Tou 0 armooTOAENG EPXETOL O€ emadn UE
10 emninedo Siktvou, kaBopilel TV StevBUvVON Tou SEKTN Kal TEPLUEVEL Ao To SikTuo
va kaBopioel évav VC. To eninmedo Siktvou kaBopiletl Tnv Stadpour) avaueoo o€

armooToAéa Kal §€ktn, SnAadn tnv oelpd (eVEEWV KAl LETAYWYEWV TIAKETWV Ttou Ba
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nepacouv oAa ta makéta tou VC. Otav kaBopiletal to VC, Seopeletal évag mopog,
onwg T.X. VP0G Lwvnc. Adou kaBoplotel To VC, apxilel n pon Twv dedopévwv
EMAVW o€ aUTO. Katomuy, o anootoAéag f o §€ktng, mAnpodopet to eninedo Siktuou
yla TNV emibupia tou va teppatiost to VC.

(ek 16) : Mapdadeyua eikovikou SkTUoOU

Yrapxel SLakplon avapecsa otov KabBoplopd tou VC Kal otov KaBoplopo tng
ouvdeong oto eninedo petadopdc. O kaboplopdg TG cuvdeong Letadopag
nepAAUPAVEL ATOKAELOTIKA TA SUO TEPUATIKA CUOCTAMATO, EVW TO O€ €va eminedo
SIKTUoU €KOVIKOU KUKAWUATOC, OL LETOYWYELS TTOKETWV EMAVW oTNV dladpoun
avApECO 0TO SUO TEPUATIKA CUOTI AT EUTTAEKOVTOL OTOV KOBOPLOUO TOU ELKOVIKOU
KUKAWHOTOG KOl KABE PeTAaywYEQS TTOKETWY yVwpPIlel AN pwG yia oAa ta VC rou
TLEPVOUV Qo HECA TOU.

To pnvU AT IOV OTEAVOUV TO TEPUOTIKA CUOTHHATA HECA OTO SIKTUO yla va
SnAwoouv TNV ekkivnon f ToV TEPUATIONO VoG VC, Kal TOL [NVU LATO TIOU TIEPVOUV
QVAUESO 0TOUG HeTaywyn g tou VC gival yvwotd wg pnvopata onpatodociog kat ta
TIPWTOKOAAQ TIOU XPNGCLUOTOLOUVTAL YL TNV AVTAAAQYN) QUTWV TWV KNVULATWY
ouxva avapEpovtal we MPWTOKOAO onpatodoaciag.
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L_J 4, Call connected

3. Accept call
Apphcohon .
Transport (  Dota flow begins & Receive dota 4 | Applm"m
e Transport
Network
Doalo link Network
- 4| Doto link
Physical \/K == o
| / ~—~\'/\/V o t: i
1. Initicte call \\\l__\ ¥ \2 e
o) OO0 SHELL S

(e 17) : Eninedo SiktUou Sedousvoypdupuatoc

Me éva emninedo Siktuou SedopevoypAaupatog, Kabe Gpopd TOU TO TEPUATLKO
ovotnua BéAeL va oteilel Eva Ttakéto, oppayilel To MakeTo pe TNV SlevBuvon Tou
TEPUATIKOU GUOTHLATOG POOPLOOU KOl LETA OTEAVEL TO TIOKETO HECO OTO SIKTUO.
AuTO npaypatomnoleital xwpi¢ tov kaboplopo VC, Kal oL LETAYWYELG TTAKETWVY o€ éva
Tétolo Siktuo dev Slatnpouv kapio mAnpodopia kKatdotaong ywo to VC. Avtl autou,
Ol LETOYWYELG TTOKETWV TIPOWOOUV £val TTOKETO TIPOC TO TIPOOPLOUO e€etalovtac TNV
SlevBuvon TPOOPLOUOU TOU TIAKETOU, TAEWVOUWVTOC £V TTivaKa powBnong pe Tnv
StevBuvon mpooplopou. Ot Ttivakeg powBnaong £xouv SuvatdTnTa TPOMOMOoINoNC,
KOl ylat U TO T AOYO UIOpPEL TOL TTAKETOL TTIOU OTEAVOVTAL VO €X0UV SLAPOPETIKES
Sladpopég péoa oto Siktuo Kal €Tl va Gptdvouv ekTog oelpds. To Stadiktuo
xpnotuomnolel éva eninedo Siktvou dedopevoypApaTog, TTou KaAeTal emiong
umnpeoia BEATotn g mpoomabelag. Me TNV UTINPECLA QUTH), O XPOVIOUOG AVAUECO OE
TaKETA Sev eival eyyunpévo otL Ba StatnpnBel, dev eival eyyunpévo OTL TA TTAKETA
Ba dtavouv PE TNV OEPA LE TNV omolo. 6TAAONKav, oUTE UTIAPXEL EYYUNON
napadoong Twv LETASIOOUEVWY TIOKETWV.

Mua evaAAakTikry opoAoyia yla tnv untnpecia VC tnv unnpecio dedopuevoypapuatog
elval uninpecio cuvbeolotpedoug emutédou Kal uTnPecia aouvdeoloTpedol g
emunédou Siktuou avtiotola.

1.6,2 Meta@paotéic AtevOivoewv Atktoov (NAT)

KaBe cuokeun pe duvatotnteg IP, xpetaletal pia dtevBuvon IP. Me tnv e€danmAwon
TwV Kathou pevwy Siktuwv SOHO (small office, home office) auto onpaivel 6t dtav
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éva SOHO B€Ael va eykataotriost éva LAN yla StacUvéeon moAamAwy
UTIOAOYLOTWV, TIPETEL Vo Tou 600l pla meploxn dteuBuvoewv amo tov ISP yua va
KaAUTtovtal 6Aol oL uttoAoylotég Tou SOHO. Av to biktuo peydAwve, Ba Empemne va
deopevOel éva peyalitepo pmAok SleuBuvoewv.

Mo plot armAoUoTEPN TIPOCEYYLON OTNV Katavoun dleuBuvoewy, XpnOLLOMOLELTOL TO
Network Address Translation, NAT, n petadpaon dieubuvoewv Awktvou. O
Metadpaotrg AleuBUvoewv AlKTUou oxedLAOTNKE yla amAomnoinon kat diatripnon
Twv IP SleuBuvoewv adou auTo Mo KAVEL Elval va EMITPENEL O€ WOLWTIKA SlkTua TTOU
XPNOLLOTIOOUV N eyyeypaupéveG IP SleuBuvoelg va €ouv oUvdeon e TO

Internet. To cuotnua NAT Asttoupyel o€ kamolov dpopoAoyntr), O Omolog CUVOEEL
ouvnOwg dVo Siktua Kal HeTOPPALEL TIC WOLWTIKEG (N LOVASIKEG OTOV TIAYKOO L0
10TO) SleuBUVOELC TOU ECWTEPLIKOU SIKTUOU O€ VOULUEC SleuBUvoelg mpotol Ta
TLaKETA TipowBnBouv og Mo Siktuo. Zav LEPOC AUTAG TNG Asttoupyiag to NAT
pmopel va puBpLoTel va KAvel yvwoth povo pia dtevBuvon otov €€w KOO0 ylo
OAOKANPO TO SIKTUO TTOU CUVOEEL UE AUTOV. AUTO TO XOPOKTNPLOTIKO TIAPEXEL
erutAéov aodalela adol KpUPEL OAOKANPO TO ECWTEPLKO SIKTUO QO TO KOGO TIoW
amno pia ievBbuvon.

EnutAéov, pia emyeipnon pumopet va B€AeL va €xeL cUvSeon UE

T0 Internet xpnolOMOLWVTOC OUWG TTOPATIAVW ATIO £VAV TTOPOXEQ

umtnpecwwv internet (ISP) yia dtadopouc Adyous. To va Statnpel kaveic cuvdeon
oto internet péow mapamndvw tou evog ISP unopel va BewpnBel oav évag tpodmog
av&nong tng aglomotiag Tng cuvdeong oto internet. Tétolou €idoug sites pe
moAamAég ouvdéaels ovopalovtat "multi-homed". Otav n cuvdeon ano tov Eva
TlapoxEa MEDTEL TOTE N €TALPlA TIEPVAEL O€ KATIOOV AAAO Slatnpwvtag tn oUVEED)
NG €TOL AVTA. AKOUA €val TTAEOVEKTN O AUTOU TOU OXHUATOC ival To OTL N
eMiyeipnon umopel va dlaveipel to poptio NG oe SladopeTiké cuvdéoelc. MNa
ETUYELPNOELC LAALOTA TIOU EKTE(VOVTAL O€ PHEYAAN yewypadlkn TEPLOXN €va TETOLO
oxnua Ba onpatve Kot KaAuTtepn Sladikaaoia dpopoAdynaong.

NAT: Network Address Translation

(MeTdawpaon AisuBuUvoswyv AikTUoU)

rest of local network SRRSO N
Internet (e.g., home network)
10.0.0/24 10.0.0.1
10.0.0.4
4 @ 10.0.0.2
’
138.76.29.7

10.0.0.3
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(etk 18 ) : Mapadeua Spopodoyntry NAT o€ owiakd Siktuo

H napandavw elkova Seiyveltnv Aettoupyia evog Spopoloynth pe Suvatotnteg NAT. Exel
pLa S1aocuvdeon oV E(VAL TR0 TOU OLKLOKOU SLIKTUOU S£€LA TNC lkOvVac. H
SleuBuveolodOTNoN Heoa 0To OKLOKO SiKTUO eival akpPwg OMwWE PAEMOU UE MAPATIAVW : KOLL
OLTE00EPLC SLAOUVOEDELG LECA OTO OLKLOKO SiKTUO £x0ouv TNV i6la StevBuvon diktvou
10.0.0/24. O Spopoloyntic pe Suvatdtnteg NAT Sev ektedel éva mpwtokoAlo
SpopoAroynonc Sla-As pe tov ouvdedepévo Spopoioynth ISP. O Spopoioyntrig NAT
oupnepldpEpeToLoTov eEWTEPLKO KOO0 aav MIA pévo cuokeur pe MIA povo StevBuvon IP.
'OAn n kivnon mou ¢pelyeL oo ToV OLKLaKO SpooAoynTr) yLa To eupUTEPO SIKTUO EXEL UL
SlevBuvon mpoéAeuongIP 138.76.29.7. Itnv ouaia, o Spopoloyntng e duvatotnteg NAT
KPUBELTIC AEMTOUEPELEG TOU OLKLOKOU SLKTUOU OO TOV £€W KOO0,

Twpa, av oAa ta dedopevoypaupata mou ¢ptavouv otov Spopoloynty NAT and to WAN
(6ixTuo eupelagmeploxng) Exouv Tnv idla StevBUvVon PoopLopoU IP, twe E€peLo
S5poOAOYNTHGTOV ECWTEPLKO UTIOAOYLOTH UTINPECLOG OTOV OTIOL0 TIPEMELVA TIPOWBOr CELTO
S6edopévo Sedopevoypaupa? To téxvao o edw sivaLva xpnolponotlnBei évagmivakag
petadpaongNAT otov Spopoioyntry NAT katLva neptAdBoupe aplBpolcBupwv Kal
SleuBuvoelg P OTIG KATOXWPNOELGTOU TTiVaKaL.
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Entimebo petadopag

1.7 Eminedo petagopag

To eninedo petadopadg, to onoio Bploketal avapeoa oto emninedo epappoyng kat 1o
emninedo tou SIKTUOU Elval TO KEVIPIKO KOMUATL TNG APXLTEKTOVIKIG OpYyAvVWoNng o€
Sladoyika enimeda tou Siktvou.

‘Eva TPWTOKOAO eMUTESOU UETAPOPAC TIOPEXEL TNV SUVATOTNTO AOYLKNG
EMIKOWWVIOG avapeoa og Slepyacieg ehapUoywv TTOU EKTEAOUVTOL OE
S1adopeTIkOUC UTIOAOYLOTEC UTINPECIAG. Me Tov 0p0 AOYIKI) ETUKOWVWVIO EVVOOU LLE
OTL OL UTIOAOYLOTEG UTtNpEeaiag Asttoupyouv cav va eivat ameuBeiag ouvdedepévol
METAEL TOUC, akopa Kal av Bplokovtal amo to éva oto AAo dkpo tou TAaviTtn. H
ebapuoyn XPNOLLOTOLEL TNV AoYIKN ETKOWwWVia Xwplg va tnv anacyoAel my. To
dUOIKO PETO (OMmTIKN (va, aoUpUATN EMKOWWVIA, XAAKOC) TTOU XPNOLOTIOLELTAL Yia
TNV HETOPOPA TWV HNVULATWV.

Ta mpwtokoAa emumédou HeTadopA UAOTOLOUVTOL OTA TEPUATIKA GUOTAHUATO,
oAAG OxL o€ SpopoAoynTEG Tou SiktUou.

Evw éva mpwTtokoAo peTadopdc MapEXEL AOYIKA ETIKOVWVIO OVAUECO OE
Slepyaociec mou ektehovvtal og SLadopeTIKOUC UTTOAOYLOTEG UTINPECLag, Eva
TIPWTOKOANO eTIIESOU SIKTUOU TIOPEXEL AOYLKI) ETILKOLVWVIA QVAUECO OE
UTTOAOYLOTEG UTtNpETiag.

To Swadiktuo, kat yevika éva diktuo TCP/IP, kavel dlaBéoipa duo StadopeTika
TPWTOKOA A eruédou peTadopdg oto eninedo epappoyng, to UDP kat to TCP. Itnv
TiPOKeLEVN Ba avadepBoupe pnovo oto TCP kabwg eivat To MPpwTOKoAO Ttou
XPNOLLOTO BNKE Yl TNV KATAOKEU T TNC EPapUOyNG.

To npwtokoMo eruédou Siktuou (IP) mapéxel AoyLlKA EMLKOWVWVIA AVAUECA OE
UTIOAOYLOTEG UTnpeciag. To povtédo unnpeoiag IP eivat pla unnpecio mapadoong
BEATIoTNG MpooTabelag. Auto onpaivel OtLto IP kAvel TNV “KaAUTEPN MPOOTIADELO»
yla val TtapaSWoEL TUAUOTA 0TI CUCKEUEC TTOU ETIKOWVWVOUV, aA\a Sev Sivel kapia
gyyunon ylo TNV akeEPALOTNTO TwWV SeS0UEVWY, KATL TTOU TNV KOBLOTA avaglomniotn
uTtnpeoia.

Me tnVv xprion tou mpwtokoAou TCP, to omnoio onw¢ eidape cuvVomTKA otnyv apxn,
TapéxeL aflomotn petadopd Sedopévwy. Xpnaolonolwwvtag EAeyxo pong, aplOpoug
okoAouBiac, yVwOoTOMOoU)OELG Kol XPOVOUETPNTEG, To TCP StaBefatwvel OtL
napadibovral ta dedopéva cwoTa Kol Le owaoTtr oglpd. To TCP eniong, mapéxet
€\eyxo oupdopnong, L UTINPECLO IOV amayopeVEeL o€ onoltadrimote ocuvdeon TCP
Va TTAN LU PLOEL TG OUVOEDELG KOL TOUG LETAYWYEIC AVAETA OE ETKOWVWVOUVTEG
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UTIOAOYLOTEC UTtNpPeoiag pe uTtepPoAkr oootnta kivnong. Katapyag, to TCP
enutpenel o€ ouvdéoelg TCP mou Staoyifouv pia Levén Siktuou pe cupdopnon, va
potpadovtal €€ ioou to eUpog Lwvng TnG Levéng.

‘Eva mapadelypa Aoykn ¢ LETadopag elval To MapakATw :

National or
Global ISP

<>

= &
e
CH—33

1 Network
&< Data link
Physical
: V/— Network 2
< | Datalink @'@
Einsic = Network
Application g —t Local or
Transport o o\ Regional ISP Data link
Network Home Network Physical
Data link o Network
i G, Data link
i i @"ot Network
Zo., Physical
2 g, Data link
2,
i "%o @ Physical

Application

Transport
Network
Data link

Physical

(etk 19) : AikTtUO NOYIKIG UETAPOPAS
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Entimebo Edbappoyng

1.8 Eninte80 E@appoyng

(et 20) : Ewkovibla epapuoywv

Ot edpapuoyEg Siktuou eival o Adyog UTapEnG evog SIKTUOU UTIOAOYLOTWV. ITNV
OonNUEPLVNA €MOxN KATAKAUIOUAOTE OO ONO £Val KOL TIEPLOCOTEPO VEEG EPAPLOYEG UUE
OKOTIO TNV EUXPNOTIA, TNV AmMAOGTNTA, TNV SLEUKOAUVO N TNG KABNUEPVOTNTAG KL Eval
00pPO OKOMOUG, KATL TTou 08rynaoe otnv Snpioupyio £EUTIVWVY KoL EVTUTIWO LKWV
edpappoywv. Mwg Opwg 6Aa autd uAomolouvtal otnyv npaén ?

1.8,1 Apxéc MpwTokOAAwV EmiméSov E@appoy)g

Ot edpappoyEg Tou Siktuou mapouctdlouv TTOANEG SladopEC HeTAEL TOUC Kal £XOUV
TIOMA GAANAETISPWVTA CUCTOTIKA, AAAQ TO AOYLOUIKO TTOPOUEVEL TIAVTA O TTIU PNVOG
TouG. Me Bdaon tnv opoAoyia TwV AETOUPYIKWY CUCTNUATWY, SEV EMUKOLVWVOUV
TIPAYHOTIKA KOUUATIO AoyLo ko, aAd Slepyacieg (progresses). Otav ot
ETKOLVWVOU OEG Slepyaoieg ekteEAoUVTAL OTO (B10 TEPUATIKO CUOTNHA, ETKOWVWVYOUV
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LETAEL TOUC XpnolomolwvTag Sladlepyaoiakn emikowwvio. AlEpyaoieg mou £xouv
SLPOPETIKA TEPUATIKA CUOTAHOTA, EMKOWVWVOUV HE TNV AVTOANQYH ILNVULATWY
TIAVW 0TOo SIKTUO UTIOAOYLOTWV.

Eival onpavtikod va Eexwploou e TG ehaproyEG SIKTUOU KAl T TTPWTOKOAA
enutédou edpappoyns. Eva mpwtokoAo enutédou epaploynG amoTeAEL VOl KOUUATL
HLoG edpopuoync, Kal opilel Twe oL Slepyacieg pag epapproync, TIou EKTEAOUVTOL OE
SLaOPETIKA TEPUATIKA CUOTHUOTA, TIOPVOUV UNVU AT N KO LE 0TNV GAAN. Mo
OUYKEKPLUEVA, TO TIPWTOKOAO emunédou edapuoyn opileL:

» Toug TUTOUC TWV UNVUUATWY Ttou avtaAAalovtal (Ty altoewyY, OOoKPIoEWV)
Tnv ouvtaén twv dladopwv TUTTWV UNVUUATWV
Tnv onuaocio twv nAnpodopuwv péoa ota medila

Y V V

Kavoveg yla to mote Kal To wg pia Slepyooial OTEAVEL UNVUaTO KOl
QITOKPIVETAL O€ UNVUpOTa

Oplopéva mpwtokoMa emumédou epappoyng kabopilovtal oe RFC, dnAadn otov
Snuoaoio topa. ANa MpwTokoMa erumédou epappoyng, dev datibevral otov
dnuoaoio topéa (my. Mo\ mpoidvta tnAsdwviog LEow Stadiktuou)

1.8,2 MMAgvpég Meddn kat EEvmmpém

M edapuoyn Siktuou, xwpiletal oe SUo TuRpaTa. Eva TUAMA armoteAel Tov TTeEAATN,
KaL évav tov eEumnpéEtn. Kat ot 500 MAEUPEG OUWE £XOUV TEPUATIKA CUOTH LOTA TTOU
ETKOVWVOUV HETAL TouC. Eva mapadelyla mavw o€ auTo, lval otL oto e-mail, o
€€UTNPETNC ATTOOTOANC UAOTIOLEL ATTO TNV MAEUPA TteAdTn Tou SMTP Kal o
gtunnpétnc AnPng amo tnv mAsupa e€utnpETn Tou SMTP. Zav éva aAAo
napadeypa, av Bswpriooupe to FTP, mou xpnolUomoLeital yia Hetadopd apxeiwv
HETaL Suo UTIOAOYLOTWV UTINPECLAG, OTaV UTIAPXEL Ha cuvdeon FTP avapeoa oe
8600 UTTOAOYLOTEG UTtNPECLAG, TOTE Kal oL SU0 UTIOAOYLOTEG UTTOPOUV VA LETAdEPOUY
€va apXelo 0Tov AANO UTIOAOYLOTH KATA TNV SLapkela tng ouvdeonc. H Stadopad edw,
glval OTL 0 UTTOAOYLOTAG UTINPECLAG TTOU EKKIWVEL TNV 0UVOS0 ovopaletal TEAATNC.

1.8,3 Algpyaoieg kat StevBuvolodoton

AVo Slepyaoieg Aoutov, EMIKOWVWVOUV LETAED TOUG EMAVW o€ Eva SlkTuo
Aappavovtag kot otéAvovtag unvupata. M Siepyacia, AapBavel kat dxetal
pHNVUpota oo to Siktuo, peow tng socket (moptag) tng. Otav to uAvupa graoel
OTOV UTIOAOYLOTH UTINPEGCLAG TPOOPLOOU, TIEPVA PECA ATTO TNV OPTA TNG
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Siepyaociag AqPnc kat n Stepyacia ANYPng dpa 0To UAVUA. ITNV TTOPAKATW ELKOVA,
daivetal n emikowvwvia socket avapeca oe Vo Slepyaoieg, OV EMIKOWWVOUV UECW
Sladiktuou. To mpwTOkoAAo Tou €xeL xpnotomnolnBei eivat to TCP, katl 6mwg
daivetal o autn TV €KOvVa, pia socket eival n Stacuvdeon avapeoa oto eninedo
ebapuoyn¢ kat oto eninedo petadopdg HEca o€ Evav UTTOAOYLOTH UTINPECLAG.
Avadépetal emiong kot w¢ API (application programmer’s interface) avapeoo otnv
edappoyn Kal to dtadiktuo. O MPoypPOUUATIOTHC EPAPLOYNG EXEL TOV EAEYXO OTO
eninedo edappoync tng socket, aMa €xel LikpO €Aeyxo oTo emninedo petadopag
socket. O HOvoC €AeyXOC TIOU EXEL €VAC TIPOYPOLUATIOTN G EPapPLOYNG OTNV TTAEUPA
Tou enutédou petadopdg eival n emloyn MPWTOKOMoOU peTadopd( Kal lowg KAmola
LEPLKN TApOUETpOMOinGn Tou enuédou petadopds. Otav o MPoypaUUATIOT G TNG
edapuoyng emAEEEL Eva TIPWTOKOAMO petadopdg, n edbappoyr dnuloupysital mavw

O£ QUTO.

Host or Host or

server server

g \%
Controlledﬁ‘—/- i \\,—Controlled
by application | Process | Process | by application
developer \ B // \ & developer

Socket Socket

+ v

Control Iec_i - TCP with TCP with Controllec_l
by operating buffers, B buffers, by operating
system variables T variables system

(etk 21) : Aepyaoiec pLag epapuoync, socket kat TPWTOKOAAOU UETAPOPAS

Mo va oteidel pa Siepyacio pAvupa and évav UTTOAOYLOTH UTINPECLAG O€ JLa
Slepyacoia og AMov UTIOAOYLOTH UTINPECiag, N Slepyacio amooToAnG MPEMEL va
dnAwoeL tnv Siepyacia APnc. Ze auto épxetal n StevBuvon IP. M SievBuvon IP
glval pla moootnta 32-bit mou mpoodlopilel povadikd Tov UTIOAOYLOTH UTNPECLAG,
Kol OOV 0 UTIOAOYLOTH G QUTOC elval cuvdedepévog oto dnuooto dladiktuo, eivatl
TLAYKOO L0 KOl LovaLSIK).

EKTOC TOU OTL Aowmov pLa epappoyn amooToArng mPEMeL va yvwpilel Tnv dtevBuvon
TOU UTTOAOYLOTI) UTINPECLOG, TIPETIEL VA TTAPEXEL TTANPOdOPLEG TToU Ba EMITPEMOUV
oToV UTtoAoyLoTH untnpeciag APng va KateuBUVEL TO HAVU O 0TNV KATAAANAN
Slepyaocia péoa og auTOV Tov UTIOAOYLOTH UTtnpeciag. Evac aptOpog Bupag sival
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amapaitnTog yla auto. Otav Aoutdv Kamolog dnutoupyet pia epapuoyn Siktuou,
oTnV epapuoyn TPEMEL va OPLOTEL Evag VEOG aplOudg Bupag.

Meta€l Tou xprnotn, kaL tn¢ epapuoyng SiKtuou, UTIAPXEL N LOEQ TOU TTPAKTOPA
xpnotn (useragent). Xto mapanavw napadelypa epapuoyng NAEKTPOVIKOU
TaxuSpopEiou, 0 MPAKTOPAC XPHOTNG EVAL EVOG «avVayvWoTNE TaxuSpopeiou» Tou
ETUTPEMEL O€ €val XpNOTN va cuvBEaeL Kal va Slafacel punvopata.

1.8,4 Anapaitnteg Ynnpeoieg E@apuoyng

Otav avantuooou e Pl ebopuoyn, TIPEMEL va eTiAEEoU e éval emtimedo peTtadopdg.
MpémneL va yivel oAU TpooekTikn emhoyn oto eninedo petadopds, WoTeE TO
TIPWTOKOAAO VA TALPLALEL TIEPLOCOTEPO HE TIG AVAYKES TNG Epappoyns. Mmopel va
YIVEL JLa yeVIKA KaTatagn Twv amaltioewy pag ebopUoyng o€ Tpelc SLAoOTACELS :

AnwAela dedopévwy, UPog LwvnG KoL XPOVIOHLOG.

« Aflomiotn petadopd dedopévwy : YIApxouv ePapOYEG UE OVOXEG N OXL OTIG
anwAeleg (My. Aev pmopoU Ue va €XoU e anwAela SeSopévwy apy elwv pLag
XPNMOTOOIKOVOUIKAG €PAPOYNG, YIOTL UTOPEL VA EXEL KATAOTPOPIKEG
ouveéneleg!) EQapUoyEC Le avoxEG OTIG ATWAELEG elval Onwc eidape
TIAPATAVW EPAPUOYEC TTIOAUEC WY, TIOU £XOULLE ATWAELO O€ KATIOLO!
TIOOOTNTA KOL TTOPAPOPPWVEL TNV TTOLOTNTA. TO ATOTEAECLATA [LOG
anwA&glag otnv moldtnTa £bopUoynS, KAl N ToooTNTA TNG AVEKTAG ATTWAELAG
e€aptatal Katd moAu amnd tnv ebapuoyn Kot To oxAua Kwdikomoinong tng.

« EUpog Lwvng : Yiapxouv ebapUOYEG TTOU TIPETEL Va LeTadEépouy dedopéva
LE €vav OPLOUEVO TPOTIO YLA VAL EIVAL ATIOTEAECUATIKES, OTIWE OUYKEKPLUEVO
puBuOo ANPNG. Av to eupog Lwvng dev elval dtabBeao, TOte N epapuoyn
TIPETEL VA KWOLIKOTIOLEL e Evav SLadOPETIKO pUBUO Kal va SEXETAL OPKETO
gVpo¢ LwvnG WOTE va UTIOo TN Pilel auTO Tov PpUB O KwdKomoinong. Ymapyxouv
edapuoyéC evaioBnteg oto eUpog Lwvng Ko EAACTIKEG EPaPUOYEC TTOU
Xpnoomnolouv 600 gupog Lwvng eivat Slabéoiuo.

% Xpoviopog. AladpaoTkEG eDOPUOYEG, EDAPLOYEC TIPAYLATIKOU XPOVOU,
ravidla ToOAAWY TTAKTWY OALtoUV 0TEVOU G XPOVIKOU G TIEPLOPLOLOUG
napadoong SeSopEVWV yLa val EIVOIL OTTOTEAEC LOTIKEG.

Yrninpeolegmou napéxovratand to TCP mpwtokoAAo.

To TCP mpwtdkoAAo KaLn Asttoupyiegmou mapexet avadEpOnke otnv oeAida
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1.8,5 Meta@opa apyelwv Méow FTP.

SERVER

Development PC Browser PC

(e 22) : FTP server

Ye pla ouvodo FTP, o xpriotngos €vav urtohoyLoth ulnpeciogmou BAeLva petadEpel
apxelampogn and éva AmMoUoKPUCUEVO UTTOAOYLOTH, TPEMELVA 0LKOAOUBNR oL pLa
Sdadikaaia.

Katapxag, mpénelva SwoeLéva Ovopa Xpnotn Katévayv Kwdko mpooBacnc. Abou dwaoel
QUTEGTIG TANpodoplieg, o eEunnpétngefouciodotel Tov XpHoTn, 0 XPROTNC avTlypAdeLEva N
TMEPLOCOTEPQ APXELD TIOU ElVOLL ATIOONKEUEVA OTO TOTILKO CUCTN O APXELWVY I TO
avtiotpodo. To FTP xpnoluomnolel SUo mapdAAnAeg ouvd€oelg TCP yia tnv petadopd eVog
oapxelou, pla olvdeon eAéyyou Kat pia ouvdeon Sedopévwy. Holvdeon eAéyxou
XPNOLUOTOLE(TALYLO ATIOCTOAN TIANPOdPOPLWY EAEYXOU OTIWG OVO O XPHOTN, KWSLIKO
npooBoaong, evtoA£gylo TornoBetnon katAnn apxeiwv. To FTP AéyeTal OTLOTEAVELTLC
mAnpodopisceréyyou e€wlwvViKA (€vavtitou HTTP rtou otéAvelminpodopisgeAéyyou
evbolwvika) .

Otav évagxpnotngekkivel pia cuvodo FTP, n mAeupad tou xprotn (mehdtn FTP) ekkivel
MpWTA pa oUvEeaon eAéyxou TCP pe Tnv MAeupa e€unnpétn otnv BUpa Tou e€UMNPETN Ue
oplBpo6 21. HmAeupad meAdtn FTP oTéAvel Gvopa XpRotn KoL KwSLKO atnyv ouvdean eAEyxou
NG, OTWC KOLEVTOAEC YLt aAAY T TOU OITOUAKPUOUEVOU Katahoyou. Otav nmAsupa
eEunnpétn SexBel emdvw otnv cUVEeon EAEYXOU ULO EVTOAN ATIO plLa LeETadopa apxeiou, n
TAELPA eEUTINPETN EKKLVEL Lo cUVEean SeSopévwy TCP tpogtnv mhevupa riehdatn. To FTP
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oTéAvelakpLBwGEva apxeio emdvw otnv cuvdeon dedopévwy TCP KoL LETA KAEIVELTNV
ouvdeon deSopévwy. AvTwpa, oTnv SLAPKELO PLOG ouvodou, o Xprotng BEAeLVa peTadEpeL
éva apyelo Stadopetiko, to FTP avolyel pa AAAn cUvdeon dedopévwy. AuTto pageEnyel otL
EVW N oUVEEGCN EAEYXOU MAPALEVEL AVOLXTH KOT' amaitnon xpnotn, oLouvdEaoelg deSopévwv
Sev elvalmapapévouosd.

(ewk 23) : Tcp ouvdeon eAéyyou

EvtoA£g ko arokpioelg FTP.

OL evtoA£g, amo Tov MeAATn oTov €EUTINPETN, KOL OL ATTOKPLOELC ATt Tov eEUTINPETN
oToV TEAATN oTéAvovTal PEoa tng ouvdeanc eAéyxou pe popdn ASCII A enta bit. Me
QUTAV TNV Acttoupyia, ol evioAég FTP pmopouv va dtaBactouv amod avlpwroug.
OpLOUEVEG QIO TIG TILO CUVNOLOUEVEG EVIOAEG elval :

e USER username: ZTEAVEL TOUTOTNTA XPrOTN OTOV EEUTINPETN.
e PASS password: ZtéAvel kKwdlko mpocBacng xpnotn

 LIST: Zntd amo tov e€unnpetn va oTelel Tiow pla Alota pe 0Aa Ta apxeio otov
TpExovta KatdAoyo. H Aiota OTEAVETAL O€ LA VEQ N TIOPAUEVOUC T

ouvbdeon dedouévwv.
¢ RETR filename: Emavadépel éva apyxeio anod tov TpExovia KATAAoyo Tou
OO OKPLOLEVOU UTIOAOYLOTH UTtNPECLAC. EKKLVEL TOV QUMOUOKPUCHEVO
UTIOAOYLOTH) UTINPECLOG, WOTE VA KKV OEL pla oUvOeon dedopévwy Kat va
oTelAeL TO AUTOU HEVO OpXELD EMAVW OTNV oUVSEDN SedOUEVWVY.

* STOR filename: MNpayuatonolel anoBrikeuon evog apxelov oTov TpExovTa

KOTAAOYO TOU QTTOLLOKPUOUEVOU UTIOAOYLOTH.

YTtapxeL avTloTolia €vol Tipog €va AVALESO OTNV EVTOAN TToU ekSISEL 0 XprioTNnG Kot
otnVv evtoAr] FTP mou oTtéAvetal emdvw otnv oUvdean eAEéyxou.
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1.8,6 Mpoypapupatiopog Socket ue TCP

Yriapyxouv dUo £i6n edappoywv medatn/eEunnptn. Eva eidog edappoync, ivat n
vAoroinon evwg npotokoAou Tmou opiletat o€ éva RFC. To RFC, ] aMwg Request
For Comments, glval val pla o€lpd KEWWEVWY (eyypddwyv) Kol ONUELWTEWVY yLa TNV
TEXVIKN KOL TNV opyAvwan Trou diETrouv To MNa pia T€Tola uAomoinon, anatteital to
TipoypAp AT TTEAATN/EEUTNPETN VA GUUUOPDUWVOVTAL HE TOUG KOVOVEG TIOU
uTtayopevovtal amnod to RFC. Otav éva mpoypappa meAdtn vAomolel éva mpwTtokoAo
Tou €xeL oploBel pe RFC, mpémnel va xpnotuomnotel aplOpud BUpag mou oxetiletal Ue TO

TIPWTOKOAAO.

Onwc avadépape mapandavw, oL Slepyacieg mou ektehouvtal o€ Sladopoug
UTIOAOYLOTEC ETUKOLVWVOUV UETAEL TOU G OTEAVOVTAG pnvUaTa o€ sockets.

Client process Server process

{ \

! Welcoming |
socket ,
\ Client

. { | Connection |
'\ socket ‘ socket /.’

\_/ \_/

(et 24) : Socket meAatn, Socket urmtoboxrig, Socket aUvSeoNS KAl TPWEPNHG XEWpapia

O neAdtng, KAvel évapén tng emadng pe tov eEumnpétn. MNa va unopécel o
€€UTNPETNC va apxioeL TNV PeTadopd SeSOUEVWV HE TOV TIEAATH, TIPETEL VA Elval
€TOLUOG. AUTO TtPoUTIOBETEL Vol eKTeEAE(TAL oAV pLa Slepyaoia, TPV O TEAATNG
npoonadnoeLva Ekvrioel Tnv ouvdean. Me ektehoUuevn TV Slepyaacia eEumnpen,
n Slepyacia mehdtn pnopesl va ekkvrioel pa ouvdean TCP mpog tov e€unnpetn. To
POYPOa TIEAATN yla auTO, Snuoupyel pia socket. Otav o meAdtng dnuloupynoet
TNV socket tou, kaBopilel Tnv SievBuvan IP Tou e€umnpetn kat tov apldpd Bupag
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mou Ba yivel n «xepaPio» mou kabopilel tnv ouvdeon TCP pe tov e€umnpétn. H
TPEPNC XEpaia eival Tedeiwg Stadavrg ota mpoypapaTa EAATN Kal
e€unnpétn. Otav o eEunnpetng Eekva va ouvoeBel péow TG xepaiag e Tov
niehatn, Snuloupyel pa véa socket, mou elval amokAELOTIKY Yo ToV TTEAATN. ITO
TéNoG NG paong tng xewpayiag, umapxel pla cuvdeon TCP avaueoa oto socket Tou
TeEAATN KoL otV Véa socket tou e€umnpétn. H dtepyaocio meAdtn mAgov pmopetl va
otellel auBaipeta bytes péoa og autiv tnv socket. To TCP, mapExel oav eyyunaon ot
Ta bytes Ba praocouv pe TNV opd ou otélvovtal. H Siepyacio meAdtn unopet va
Aappavel kat ekeivn bytes. Emeldn ol sockets mailouv tov Kevtpikd poAo o€ TETOLOU
TUTIOU £PAPLOYEC, O TIPOYPOUUATIOHOC TOUG OVOUALETAL TIPOYPAUUATIONOG socket.

KatiL al\o mou mpémnel va avadEpoupe sival L LO€a Tou pevpartog (stream). Eva
pevpa, sival plo aAAnAouxiat XapaKTHPwWV TTOU PEOUV OO HECA TTPOC Ta £€W OE pLa
Slepyaocia. Xwpiletal og pevpa eloodou kat pevpa e€6dou yla autr tnv Sepyaaia.
Av To pevpa gival pevpa €l06d0U, TOTE TPOCAPTATAL OE KATIOLA TINYH €L00S0U, OTWE
pLo tpotuTn eloodog (mMAnKTpoAdylo) ite pia socket amod to Sladiktuo. Av to pevpa
elval pevpa e€66ou, TOTE MpocapTATal 0€ KATIOW TtNYR €€660U OMWCE TPATUTIN

€€obo (0Bovn) eite pa socket ano to Sladiktuo.

1.8,7 Mapaderypa E@appoyng Server/Client o€ Java ywa e€nynon
EVVOLWV

e EvagmehdatngdiaBalel pa ypappr) amno tny npotunn icodo tou (MANKTpoAdyLo) Kat
OTEAVELTNV Ypa D €€w amd Tnv socket tpog Tov eEUTINPETN

e OcetunnpétngSlofalet ploypappn anod tnv socket cuvdeong

o O efunMNPETNCUETATPETELTNY YPAUUN O Kedbaaia

o O efunMnPETNGOTEAVELTNV TPOTIOTIOLNHEVN VP AU £€w a6 TV socket ouvdeong
T(POG TOV TIEAATN

e O mneldtngSlaBAleLTnV TPOMOMOLNUEVN VPO ATtO TNV socket Tou KaLtnv
EKTUTIWVELOTNV TIpOTUTIN £€060 TOU (0B06VN)

49



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

Server Client
(Running on serveriP)

Create socket, port=x,
for incoming request:

serverSocket =
socket()

|

Wait for incoming cunnec-'[;:c:; setup Create socket, connect

connection request: e ———————— to serverlP, port=x:

connectionSocket = clientSocket =
serverSocket .accept() socket ()

! )

Send request using

Read request from — clientSocket
connectionSocket
Write .reply to Read reply from
connectionSocket — clisntsackat
Close
— . Close
connectionSocket
clientSocket

(eik 25) : Mapabeyua spapuoyric mekdrn/cEvunnpétn ue TCP Socket Programming

TCPClient.java

import jawva. fo. %
import java.net.

class TCPClient

I = I, B < N

e i R
(=TT =T "R I T, B - WU N B o B T T < -]

{

public static wvoid main(string argv[]) throws Exception

{
String sentence;
string modifiedsentence;
Bufferedreader inFromuUser = new Bufferedreader ( new InputstreamReader (System.in));
socket clientSocket = new Socket("localhost”, &789);
Data0utputstream outToServer = new Dataoutputstream{clientsocket. getoutputstream());
pufferedreader inFromserver = new Bufferedreader(new Inputstreamreader (clientsocket getInputstream()}));
sentence = inFromuser.readLine();
outToserver.writeBytes(sentence + "“n');
modifiedsentence = inFromserver.readLine();
system.out.printin{ 'FROM SERVER: " + modifiedsentence);
clientsocket. close();

}
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To mpoypappa TCPClient Snuoupyeitpla peUpata koL pia socket, omweg dpaivetatkatotnv
AP ATAVW ELKOVAL.

H socket kaAeitov clientsocket. To peUpa inFromUser eivatéva peupa elo6dou oto
MPOYPA U, TIOU TIPOCOPTATAL TNV TPOTUTIN eicodo. Otav o xpriongmAnktpoloyeioto
TANKTPOAOYLO, OLXOPOKTAPEG aUTOl p€ouv oto pelpa inFromUser. To peUpa inFromServer
elvaLéva aAAo peupa eL0060U OTO IPOYP AU, KOLTIpooapTataLotnV socket. TEAOC, TO
pevpa outToServereivatpebpa e€660u.

Importjava.io.*;
Importjava.net.*;
=  To mapanavw ival maketa t¢ Java. To TakETo java.io MEPLEXEL KAAOEIC YL
peuuara etcodou/eE6bou, (BufferedReader / DataOutputStream) kot To TAKETO
java.netnapéexel kAdoeic yta unootrpnén diktuou (KAaoeig socket, server-socket,
Omwc To avtikeiuevo clientSocket).

class TCPClient {
publicstaticvoid main(Stringargv[]) throws Exception

}

»  Hnupwtn ypouun eivat n apxrn evoc UmAdk oplouoU kAdong. Mo kAdon meptexet
uetaBAntégkat uedodouc. H kAdon TCPClient exet tnv uédodo main. Otav o
SlepunveutricJava ekteAel uta eapuoyn, EkKvn kaAwvtac tnv uedodo main tng
kAaonc. H uéBobdog Main kardrmiv kaAei 0Aeg tic aAAeg uedodouc.

String sentence;
String modifiedsentence;

»  Ounapandavw ypouuec dnAwvouv avtikeiueva tumou String. To avtikeiuevo
Sentence eivat to string mou MAnKTpoAoyeitaL anod Tov xpriotn KaL OTEAVETAL O TOV
eunnpetn. To avtikeiuevo modifiedSentence eivat to string mou AauBavetat ano
ToV eEUMNPETN KAl OTEAVETOL O€ LLa TpoTurn é€o6o Tou xprotn.

BufferedReaderinFromUser=
new BufferedReader( new InputStreamReader(System.in));
*  Hnioparndavw ypouun xpNoLLUOTTOLEL TO QVTIKEIUEVO pevuaToC inFromUser tumou
Buffered Reader. To pevua etoodou apyikomnoleital ue System.in, To onolo npooaptd
TO pevua otnvpotunn eicobdo. H ypauun emitpémnet otov neAarn va StaBaoet
Keluevo armo to mAnKTpoAoyto tou.
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Socket clientSocket =new Socket("localhost", 6789);

»  Hnoparavw ypouun Snutoupyei to avtikeiuevo clientsocket tumou socket. Emtionc
ekktveitnv ouvdeon TCP avaueoa otov neAdatn kat otov eEunnpétn. To otpivyk
«hostname» npénetva avtikaoTaTaL QIO TO OVOUQ UTTOAOYLOTH UTTNPECIOG TOU
efunnpetn. Mpv ekkivrioeL mpayuatikan cuvdean TCP o meAdTnc KaveL uia
avalntnon DNS ue ovoua unoAoyiotric unnpeoiegylava ndpet tnv StevBuvon IP tou
unoAoytotr unnpeaoiag. O aptduog 6789 eivat o aptBuocIupag.

DataOutputStream outToServer=

new DataOutputStream(clientSocket.getOutputStream());
BufferedReaderinFromServer=

new BufferedReader(new InputStreamReader(clientSocket.getInputStream()));

" OLnoapanavw YPpoUUES SNULOUPYOUV QVTIKEIUEVO PEUUATOC TTOU TTPOCAPTWVTAL OTNV
socket. To pevua outToServer nopéexeLtnv é€odo diepyaciacmpogtnv socket. To
peULa inFromServer tapéxeLtnv eicodo diepyaciac aro tnv socket

sentence = inFromUser.readLine();

= Hnroparmavw ypouun TomoYeTel Ul yp o Tou MANKTPOAOYELTAL oTO TOV P oth
UEoa ard To string sentence. To string sentence cuveyileLva CUAAEYELXAPAKTHPES
UEXPL O XPNOTNGC VA TEAELWOELTN YPAULL, TTANKTPOAOYWVTOG EVOXAPAK TP
EMAVaPOPAC. H ypauun mepva oo tnv mpotunn £(6060, UECW TOU PEULNTOC
inFromUser oto string sentence.

outToServer.writeBytes(sentence +'\n');

" Hnuoparavw ypouun oteAVELTO string sentence puadi Ue Eva xapaktnpo
TpoYobd0TNONC oTo peUUC OUtTOServer.

modifiedSentence =inFromServer.readLine();

= Otav QTavouVv oL YapaKTAPEC Ao Tov eEUNNPETN, AUTOLPEOUV UECW TOU PEUUATOC
Infromserver kot tomoGetouvTalL ueoa oto string modifiedSentence. Zuveyilouv va
oUAAEyovTal yapaktnpec uéoa oto modifiedSentence LUExpt n ypouun va TEAELWOEL
UE EVa XAPOKTHP O ETTAVAPOPAC.

System.out.printIn("FROMSERVER: " + modifiedSentence);

= EkTUnwveTaL otnv o90vn to string modifiedSentence mou enotpEpeTat and tov
gunnpen.

clientSocket.close();

= Autnn ypauun kAeivettnv socket kat tepuoartilettnv ouvéeon TCP. To TCP otéAvel
Eva unvuua TCP oto TCP eéunnpéetn.
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TCPServer.java

1| import java. jo. %

2| import java. net. %

3

4| class TCPServer

50 1

6 public static void main(string argv[])} throws Exception

7 {

8 string clientSentence;

9 string capitalizedsentence;
10 sarvaersocket welcomeSocket = new Serversocket(6789);
11
12 while(true)
13 {
14 socket connectionsocket = welcomeSocket.accept();
15 Bufferedreader inFromClient =
16 new Bufferedreader (new InputstreamReader (connectionsocket.getInputstream(}));
17 DataQutputstream outToClient = new DataQutputsStream(connectionsocket.getoutputstream());
18 clientsentence = inFromClient.readLine();
19 system, out. printIn{"rReceived: " + clientSentence);
20 capitalizedsentence = clientSentence.toUppercase() + "‘n';
21 outToClient.writeBytes{capitalizedsentence);
22 1
23 1
24|}

To TCPserver €xeL TOAAEGOPOLOTNTEG e To TCPclient. Hmpwtn ypoapupun oto TCPServer
elvatocadpwgdladopetikn

ServerSocket welcomeSocket =new ServerSocket(6789);

= FEival éva eibo¢ mOPTAC, TOU KAVEL AKPOXON YLl TNV CUVOEDN KATTOLOU TTIEAXTH).
JUYKEKPLUEVQ, EAEYYELTNV BUpa 6789.

Socket connectionSocket =welcomeSocket.accept();

= Autnn ypauun dnutovpyeli uta véa Socket mou kadeitat connection socket, dtav
Evac nedatn¢ ouvdéetar oto welcomeSocket. Emeldr to socket Exst tov aptSuo
JUpac 6789, to TCP kaGopilel uia ameuBeiag €IKOVIKY) OUVOEDN AVAUETO OTO
clientsocket otov eAdtn kot to connectionSocket tou eéunnpétn. O meAdtng kot o
eunnpétnc umopouv va otéAvouv eAsuPepa bytes enmavw o€ autr) Tnv ouvdeon. To
TIPOYP OO KATOTTLY SNULOUPYEL AVTIKE(LUEVA PEULIATOC, AVAAOYQ LIE TO QVTIKE(LUEVL
pevuatoctou dnutoupyouvtal oto clientSocket.

capitalizedSentence =clientSentence.toUpperCase() +'\n';

= HevtoAn-mupnvagtn epoppoynG. AEXETOLTNV YPA LU TTOU OTEAVETOL ATIO TOV
TEEAQLTN, TNV LETATPEMELOE KED A O YPAUUATO, KALTIPOOOETELEVa XAPAKT P A
tpododotnonc.
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KE®DAANAIO 2°
Awooa poypopATIOHOU

“Java”

é{) Java

—

(etk 26) To Aoyotumo tne Java.

Ke@alaio 2° : TAwooa IIpoypappatiopov “Java”

Ol epappoyEg uTOAOYLOTWY avartiooovtal paydala ta TeEAsutaia xpovia,
ave€APTNTA TOU QVTLKEWEVOU TOUG KOL TNV OUASA XpNOTWV TIOU TNE XPNOLUOTOLEL
Kall olyoupa TPEXOUV 0€ TIOAA TEPUATIKA OUOTH LOTA TOTILKA N O€ KATIOL0 EVPUTEPO
Siktuo Slacuvdeong. To avVATTTUGCOUEVO AOYLIOULIKO amtalTeiTtal va AEIToupyel cwaota
o€ TTOAA SLadopeTIKA TIEPLBAANOVTO KOL OPXLTEKTOVIKEG UTTOAOYLOTWY, OTIWE KOl
eniong va nmapéxel tv duvatdtnta va cuvepyaletal Pe AMeg edapuoyES. To
TPOPBANUA TTOU SnULoUPYELTOL Elval OTL OL AIALTHOELS yLa TaxVUTNTA Kol PeTadopd
glval ouvnOwg avtikpouOUeVeG, evw oto BEpa acddletag dev didetal n déovoa
nipocoyn. YIapxouv Aoutov, YAWOOEC TPOYPAUUATIOLOU OL OTIOlEG EUVOOUV TNV
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petadopd dedopévwv oAAA UOTEPOUV OTNV TOXUTNTA, AOYW TOU OTL TA TTPOYPAULLOTO
gppnveLovtal avti va petayAwtti{ovtal, Kol UTIAPXoUV YAWOOEG TIPOYPOLLLATIOUOU
oL omoieg eival ypriyopeg, aAd n taxVTNTa Toug odelleTal 0To OTL €ival
OXEOLAOUEVEG VL0l CUYKEKPUUEVEG UTTOAOYLOTIKEG QUPXLTEKTOVIKEG.

H avamtuén AoyLOUIKOU €XEL TTPOCAVATOALOTEL TTPOG TOV OVTIKELLLEVOOTPEDH
npoypappatiopo (object-oriented programming) omou to Aoylopiko dopeital og
OLUTOVOWEC LOVASEC oL omoieg €xouv oadr) AELTOU PYLKOTNTO Kal SLAmpocwItEla.

H Java Aoutov, eival pia yAwooo mpoypopaTIo ol TToU OXESLAOTNKE Yo Vo SWoEL
AUon ota poavadepbevia mpoPAnpata. H emtuyia tng opeiletal oto OtL pmopet
va Xxpnoonoln et yia mpoypappatiopwyv achaiwyv, vPnAnc anddoong edappoywv
O€ IVTEPVET, OL OTOLEG UITOPOUV VO TPEEOUV AUTOUGLEG 0€ SLaPOPETIKA
TUPOYP O UATIOTIKA TIEPBAAAOVTA KOl OPXLTEKTOVIKEG, KOl OTL TIOPEXEL TNV
Suvatotnta petadopds SUVAULIKOU TIEPLEXOUEVOU O€ EPOPUOYEG TIOAUUECWV.

2.1,1 Iotopla tngjJava

H yAwooa tng Java apyikd avamtuxOnke and tnv Sun Microsystems umo tnv awyida
Twv James Gosling kat Bill Joy, cav p€pog evog epeuvnTIKOU £pyOU QVATITUENG
AOYLOULKOU yla NAEKTPOVIKEG CUOKEUEC KATOVAAWTIKOU emutédou (T.x
video,tnAedpacn). O TPOMOg AUTOG XPNOLULOMOoinoNG TG, TNV LETETpePE o€ pia
bavikn YAwooa yla tnv Slavour EKTEAECIUWY TIPOYPOUUUATWY HEow Tou WWW
(Maykoopwou lotou) kabwg emiong o€ pia yevikou okomol yAwooa
TUPOYPOLLUATIOMOU Yo TNV AVATTTUEN TTPOYPALATWY Ta omoia Ba ivatl eUKoOAa oTnv
xprion kat Ba pumopouv va. petadEpovtol o€ SLUPOPETIKA AEITOUPYIKA GUOTHHLOTA.

O "matépag" tngJava, James Gosling, mou epyalotav ekeivn TNV EMOXNA ylo TV Sun,
€kave Nén Mepapatiopol g avw ot C++ Kal EIXE TTAPOUCLACEL KOTA KOLpoU ¢
KATIOLEG TIELPOUATIKEG YAWOOEG (C++ ++) WG TPOTUTIA YL TO VEO EPYOAEIO TTOU
avalntovoav otnv Sun. TEAKA UETA oo Alyo Kapod KatéAngav pe pa mpotacn yla
To emuteAeio TN eTalpiag, n omoia Atav n y\wooa Oak. To Gvoud tn¢ o T pe oo to
opwvu o 8€vépo (Behavidia) to omolo o Gosling eixe €€w amo to ypadeio Tou kat
€BAerme kaOe pépa.
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$110B Over 100M 1.2 Billion
$228  |nRelated JDK  Java Powered
inJava T Spendin Downloads  pp
$3B pending ones
Siva Mopils - PPNeIVers /
Game Market (

2 Billion
Java Cards

[ 4 Miflion Deployed

Multi-Function 700M Blu-ray Disc Digital TVs &
Printers PCs with Devices Set-Top Boxes
Java
(e 27)

Ano tnv Oak otn Java

H Oak ntav pia y\wooa mou dlatnpouoe Peyaln ouyyevela pe tTnv C++. Mapoia
QUTA €iye TOAL Lo £viovo avtikelpevootpedn (object oriented) xapaktipa oe
oxéon pe TNV C++ Kot xapaktneotav yla T amAotnta t¢. ZUVIopa oL uTteuBuvol
avantuéng tng véag y\wooag avakaiupav otL to ovopa Oak ntav nédn
KOTOXUPWHEVO OTIOTE KATA TNV SLAPKELX LOG EK TWV TTOAMWY CUVOVTICEWV O€
KATIOLO TOTIKO Kadé amodAcloayv va LETOVOUAOCOUV TO VEO Tou¢ SnLoUpynUa o€
Java mou €KToG TwV AAWVY ATAV TO OVOUA TNE QAT UEVN G TIOKIALAG KadE yla TOUG
dnuoupyous tnG. H emionun epdavion tng Java ala kat tou Hotlava (tAonyog pe
umooTtPLEn Java) otn Blopnxavia tng mAnpodopkng €yve to Maptio tou 1995 otav
n Sun tv avakoivwoe oto ouveédplo Sun World 1995. O mpwTtog LETAYAWTTIOTAG
(compiler) tng ATav ypappévos otn yh\woooa C amo tov James Gosling. To 1994, o
A.Van Hoff Eavaypddel Tov petayAwttiot ¢ y\wooag o€ Java, evw Tto AeképBplo
Tou 1995 npwrteg oL IBM, Borland, Mitsubishi Electronics, Sybase kat Symantec
QVaKOLVWVOUV OXESLA va Xpnaolomoljoouy tn Java yla tv énpioupyia Aoylopikou.
Ao ekel kal épa n Java akoAouBel pia avodikn mopeia Kal eival TAEov pia amo Tig
1o dSnuod\els YAwooeg aTov Xwpo TG mAnpodopikn¢. 2t 13 NospuPpiou tou 2006
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n Java €ywve mAéov pa yh\wooa avolxtol kwdika (GPL) 6oov adopd T
petayAwttiotn (javac) kat to mokéto avantuéng (JDK, Java Development Kit).

H e§ayopad amno tnv Oracle kot to péAAov ¢ Java

Yt 27 Anpihiou 2010 n etatpia Adoywopikou Oracle Corporation avakoivwoe otL
HETA armo moAUunveg oulntnoels pbe oe cupdwvia ya tnv e€ayopd t¢ Sun
Microsystems Kol TwV TEXVOAOYLWV (TVEU LOTIKA SIKOLWUATO,/ TIATEVTEG) TIOU N
Seltepn elxe otnVv Katoxn t¢ N dnpoupynoel. H ouykekpluévn oupdwvia
Bewpeital onuavtikn yla to PEAoV NG Java Kal ToU YEVIKOTEPOU OLKOOUOTH [LOTOG
TEXVOAOYLWV YUPW OO QUTH MLOG KOl O ELUECOG EAEYXOG TNC TEXVOAOYLAC Kal N
e€ENEN NG epvaEL o AN XEpLaL.

Java history timeline

* So, 20+ years of Java ©

QD JavaCro1a
QD Javalrp 13

Java 2012 |
Java1 Java 1.1 Java 1.2 Java13 Java1d Javas @'SUI’] | { |
JOK 1.0 JOK 1.1 J2SE 1.2 J2SE 1.3J2SE 14 JZSES0 JavaSEG6 JavaSE 7 Java SEB Java SE 10
Oak Playground Kestrel  Meriin Tiger Mustang EEZ=ES Doiphin &pider, JavaSE9 Java SE 11

1996-1-23 1997-2-191998-12-8 2000-5-8 2002-2-6 2004-9-30 2006-12-11 210-1-272011-7-28 2¢14-3-{3 2016 201718 201920
] o J / [y

.....

|

Y y—_p—

- 3 (N - \ F 82012 HUIAK
1995 1998-5 1999-12-12 2001-9-24 2003-11-11 2006-5-11 2009-12-102011-12-13 2013-6412 2016
Java JPE J2EE1.2 J2EE13 J2EE1.4  JavaEES Java EE 6 JavaEE7 ' JavaEES
s Prola HUJAK -
AlphaBeta /| / \
o “Editon Javantura |

Javantura v2

(e 28) 20+ Xpovia Java
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2.1,2 XapakTnploTika g Java

Ta 1o BaOIKA XOPOKTNPLOTIKA TNG Java eivat Ta akdlouba:

e Eivaw oxetika anin:

TO CUYKEKPLUEVO XAPAKTNPLOTIKO avadEPETAL O TTOAEG TINYEG OXETIKEG LE TN
YAwooa Java, ala eival kaBapd umokelevikd. H Java eival 600 amAr punopetl va
elval Eloaywyn otn Nwooa Mpoypappatiopol Java 11 pio y\wooa
TIPOYPAUHUATIOUOU. SUYKPWVOUEVN UE TN C++, sival amAoloTtepn HLag Kat EXEL
e€aleldBel n xprion dewktwv (pointers) evw n dlaxelplon tg LvRNG YIVETOL OO TNV
bl ™ yAwooa.

e Eivaw perayAwttil{opevn (compiled) ko eppnvevdopevn (interpreted):

3¢ avtiBeon pe tg C/C++ mou eivat compiled yAwooeg, n Stadikaocio mapaywyng
EKTEAEO IOV KWELKOL 0TN Java KAVEL xprion Kot Twv SU0 aUuTwv TEXVIKWV. H
Sadikaoia autr meplypAadeTal AVAAUTIKA O€ EMOUEVN UTIOEVOTNTA.

e Elvau apywg avtikelpevootpedrg (pure OOD):

H Java urtootnpilel AmMOKAELOTIKA TO LOVIEAO OVTIKELLEVOOTPEDOUC
T(POYPAUUATIONOU (object-oriented paradigm) kat dgv untdpxel Suvatotnta xprnong
NG oUWV PE KATIOLO AAAO HOVTEAO (TT.X. SLASIKAOTIKO).

e Eivaw popnti o€ ENINESO HUETOYAWTILOUEVOU KWELKAL:

‘Eva armod Ta mio .oXupd XapaKTnpLoTIKA TNE Java. AUTO TIPAKTIKA ONHOIVEL TTWG EVOG
TUPOYPOUUATIOTAG UTTOPEL va ypael Kot HETOYAWTTIOEL Eval TIPOYPOLUA TT.Y. OF
Windows KoL 0Tn cUVEXELQ VO TTAPEL TO apXElo TToU TtapaxOnKe amod T LETAYAWTTLON
KalL va To TPEEEL o€ Eva unxavnua Unix xwpig kapia alayn. Alapaitntn
npoUmoBeon elval oto pnxavnua auto (Unix) va elval yKoTECTNLEVO TO QVTIOTOLXO
JRE.

e Kavel avotnpo éAeyxo tUnwv (strongly typed):

H Java amattel ano tov mpoypopaTIoTr) VO KAVEL CWOTH XPHoN TWV TUTTWV
(meplocdtepa yla TOUG TUTIOUC OTNV VOTNTA 2) Kal Sev eMITPEMEL aubaipeTeg
LETOTPOTEC OMWG oL C/C++.
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e Eivaw yAwooa unAot erunédou:

H expudBnon tng Java kat n olvtagn KwoKa elval OYXETIKA aTtAn HLOG KoLl N YAwooo
KAVeL xprion Aé€ewv mou Bplokovtal Mo Kovtd othn duaoikn YAwoo o (AyyAlkad) mapad
0Tn YAwooo Pnxavng.

* Mapéxel uPnAo eninedo aodpdielag:

H ektéAeon MPOyPAUUATWY EAEYXETAL QTTO UNXAVICHOUG aodhaAeiag TOU amoTpENouV
TNV KakoBouAou Kwdka.

* Ynootnpilet moAvpéoa:

H Java elval amno tig eAdxLoteg YAWOOEC TNG KATNYopLlag Tou mapéxouv Eudutn
UTTOOTAPLEN Yo TNV avamtuén moAupecikwy (multimedia) edappoywv.

¢ Eivat KatdAAnAn yLa PoypapHOTIONO SLKTUOKWY EPapHOYwWV:

Onwc¢ avadépOnke oe mponyouevn uTtoevotnTa, n Java SLEUKOAUVEL TNV
vAomnoinon t6éoo Siktuakwyv (network) 6co kat Stadiktuakwv (web) ebapuoywv.

* Ynootnpilel toAvvnpatikn enefepyacia (multi-threaded processing):

Kat otnv nepimtwon auvtn, n Java eival pia amo tig eEAAxLoTeg YAWOOEC TNG
KaTnyopLlag tn¢ o MapEXEL EUPUTN UTIOOTHPLEN Yo TNV avartuén multi-threaded
ebapuoywv.

e Kavel autopoatn SLaxeipion UvApNG:

Ztn Java, n dlaxeiplon NG UvANG EAEYXETAL ATMOKAELOTIKA OO QUTAV LECW EVOG
UTIOTIPOYPANLATOG TIou ovopaletal garbage collector (moKoOULOTH ¢ amopPLLATWY)
KOl O TIPOYPAUHUOTIOTAG SeV EUTAEKETOL TTOTE 0T Sladikacia auTh.

e Eivau Suvapiki:

Mpooapudletal eDkoAa oe SLAPOPETIKA TEPIBANOVTA KAl AMALTAOELS Kal Elvat
davikn yla tTn SlacUvEeon Kol ETIKOWVWVIO ETEPOYEVWV CUCTNHATWVY. H Java
EVNUEPWVETOL CUVEXWE EVOWHATWVOVTAG Kol uTtootnpilovtag Ti¢ TEAsUTAlEC
TEXVOMNOYIKEG e€eAI€elC.

e Kavel armoKA€LOTLKN Xprion TG Suvapikrn g Stacuvdeong (dynamicbinding):

Ytn Java n dlacuvdeon twv dedopévwy Kot Twv HeBOSwWV TTou auTtd umootnpilouy
yIVETOL KATA TNV EKTEAEGN TOU TIPOYPAMUATOC (run-time).
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F'evika, n ¢ocodia tn¢ YAwooag 6cov adopd TO MPOYPAUUATIOTIKO LOVTEAO TTOU
UL0O€TEL glval WG 0 TPOYPAUUATLOTH G Ba TIPEMEL va TPOOTATEVETAL OO TN YAwooo

KoL T tpoypappata va eival aodaln kat aléniota.

2.1,3 EKTEAECT) TIPOYPAUNATWV

///7)’,7////77)’;/- .

£ DopTWTHC KAATEWY BIBAI0BIKEG

' pTWTNG khdoewv Java

/Emmmg Jaué\ /////%A’/////////
\\ (.java) _/ EAEYKTNC EVOIGUETOU KWDIKA p
T evBIGETOU / 7 /;
KISk -
. o / Algpunviag [ MetayAwTtnamig [~
MeTayAwTTIOT mBavig !
\jjava ne uéow BikTiou ; Java ; TeEAEUTAIOC OTIVURG ;

i uToAoyIaTG %/ ////

P ZUOTNHA XpOvou EKTEAEDNG
/ Eua.c.pggch /f////z(////zj///////z’///
|-' KWwalkag i

u\JﬂUﬁD}’fECOUEa | AEIToUpYIKO oUCTNUa ‘
\{_class}/ ;

| YKo (hardware) ‘

N

(etk 29) Extédeon mpoypauudtwy Java

MNapamnavw anewkoviletoLn dtadikaoia PeTayAWTILONG KOLEKTEAEONC TIPOY P AUUATWY Java.

ApXLKA, yivetaln petayAwttion tou Kwdika Javamou EXeL ypa P eLO POYPAUATIOTAG. MNa
TOV OKOTIO 0lUTO ekTeAeitaLevac Java Compilers mou petadppalettov kwdika Java og Evay
evllapeoo kwdika (bytecode). O evSLapecOG KWOLKAC ATOBNKEVETAL OE EVA N TIEPLOCOTEPA
apxeia, mou £ite YpNOWWOMOLOUVTALTOTIKA ELTE HETAPEPOVTAL OE AAAOUG UTIOAOYLOTEG LECW
Tou SikTuou.

Meta ta «wia» maipveln elkovikr pnxavn tng Java (Java Virtual Machine) , otnv omoia
$opTWVOVTALOLKAACELG KOLLOVOAXUBAVELTO OPTWHA TOU EVOLAUETO KWSLKA TIOU UAOTIOLEL
Karola {ntoupevn KAdaon. Av n kAaon 6ev untapyel os pio BLPALOONKN KAGoswv TG Java, o
doptwtrngkAaocewv avarapBaveltny petadopd tng pEow Stadiktvou. Katdmiy yivetalo
€h\eyxogopBotntagtou kwdika armno tov bytecode verifier, mou Asttoupyei kal we mpootacia
NG oD AAELOG TOU UTIOAOYLOTIKOU CUCTHOTOGC.
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Katomiy, akoAouBein eKTéEAeon TOU eVOLAUECOU KWALKA TIOU TP ALY L TOTOLELTaL £(TE ATTO TOV
Slepunveéa (interpreter) eite and tov peTayAwtTlot) TeAeutaiag oty ung (just-in-time
compiler) . META TA TUAMOTA QLUTA ETUKOLVWVOUV LLE TOV CUOTNA XPOVOU EKTEAECNGTO
omnoio aAANAeTIOPpA e TO AEITOUPYLKO GUOTN LA TOU UTTOAOYLOTH KOLL LIE QLUTO TOV TPOTIO
armoktd npdcoPacn oto UALKO (hardware) KoL ETILKOWVWVELTEALKA LIE TOV XPrOTN.
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KEDAAAIO 3°
Awoooa rpoypauuaticLoU

“ Android”

(etk 30) Aoyotumo Android

3° Kepalaio - NAwooa mtpoypappatiopov Android

To Android elvatAeltoupyko cUOTNUO TTOU 0PXLKA SNpioupynBnke To 2007 YL GUCKEUEG
KWNTAGTNAEPWVIOG KOLKATEKALOE TNV AYOP A KOLLYLOL OUOKEUEC TTEPA OLTTO KVNTA TNAEPwvaL.
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To Android tpéxeLtov upriva tou AettoupyikoU Linux. Apxikd avamtuxdnke amno tnv Google
KaLopyotepa amo tnv Handset Alliance |Open Handset Alliance .

(e 31)

ETITPEMEL OTOUG KATOLOKEUAOTEGAOYLOMKOU VA GUVOETOUV KWSLKA LE TNV XPoN TG
YAWOOOGTIPOYPOUUOTIONOU Java, EAEYXOVTAG TNV CUCKEUN HECW BLBALOBNKWVY AOYLOpLKOU
QVETITUYMEVWY amo tnv Google. To Android eivatkatd kUpLo Adyo oxedlacuévo yla
OUOKEUEG UE 000vN adnc, Omwg ta EEumva TNAEPwVa KOLTA TAUTAET, e SladopeTKO
neplBaiiov xprnongyla tnAeopaoels (Android TV), autokivnta (Android Auto) koL poAoyLa
XEPOC¢ (Android Wear). NMapoAo mou €xeLavamntuyBelyla cuokeuEg e 086vn adnc, ExXeL
xpnowlomnotnBei oe kovodAegmavidiwy, PnodLakeg putoypadkeg UNXaVES, cUVNOLoUEVOUG
H/Y (r.x. to HP Slate 21) kot o€ AAAEC NAEKTPOVIKEC CUOKEUEG.
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android

(ewk 32-33-34) Zuokevéc ouuBartég ue Aoytouikd Android

To Android eivattomio eup€wg SLadeS0UEVO AOYLOULKO OTOV KOGHO. OLOUOKEUEG e
Android €xouv MeplocOTEPEC IWANOELG OO OAEG TIC cuoKeUEG Windows, iOS kat Mac OS X

padi.

5,00,00,000

ANDROID SALES

4,50,00,000
4,00,00,000 - :
3,50,00,000
3,00,00,000 -
2,50,00,000
2,00,00,000 - , , :
1,50,00,000
1,00,00,000
50,00,000 - — l :

0 — . ‘ , :

4Q 1Q 2Q 3Q 4Q 1Q 2Q

1Q 2Q 3Q
25lbs.com 2009 2009 2009 2009 2010 2010 2010 2010 2011 2011

(e 35) MwAnoeig Android 2009-2011
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H npwtn napouciacn tngmiatdopuag Android €yve otig5 NoguBpiouv 2007, mapdAAnAa pe
v avakolvwon tngidpuongtou opyavicpol Open Handset Alliance, piag kowvormnpogioc 48
TNAETUKOLVWVLO KWV ETALPLWV, ETALPLWY AOYLOULIKOU KaBwe KoL Kataokeung hardware, ot
omoleg elvatl adlepWPEVEG OTNV AVATITUEN KaL £EEALEN ALVOLXTWYV TPOTUTIWY OTLG CUCKEUEG
KwvntAgtnAedpwviag. HGoogle Snuocicuoe to peyaAltepo HEpOGTOU Kwdika tou Android
UTo Toug 6poucTnG Apache License, plagehelBepng adetagAoyLlopikol. To AoydTuTo yla to
AELTOUPYIKO cUoTnua Android eivaléva pouToT o€ Xp WU TPACLVOU UNAOU KAl OXESLAOTNKE
ano tn ypadiotpla lrina Blok.

Apxrtektovikn Android

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View Notification
Manager Manager Providers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media
Manager Framework

LIE FreeT, : BaNik Virtdal™
OpenG I . - .

Core

SQlLite Libraries

LINUX KERNEL

Display Camera Bluetooth Flash Memory Binder (IPC)
Driver Driver Driver Driver Driver

usB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management

(ewk 36) Apxttektovikry Android

Linux Kernel : Autogeivato Kernel otov omoio Baciletalto Android katBpioketoLoto
xapunAotepo emninedo. Napéxettouc Drivers toug omoloug xpeldletaLyla va TpEEeLTo
ouoTNUA, OTIWE TNG 000VNG, TNGKAUEPAGK.OL.

Libraries : Ot BLpAL0BNkec(Libraries) 6Ao tov kwdika tou tepLéxeLto Android OS.
Napadelypatogxapty, n SQlite BLBALoBRKN mopéxeLumooThPLEN £TOLWOTE pa edappoyn va
XpnoudomnotrosLtnv anobnkeuon dedopévwy, n Webkit BLBALoBnkn apéxeL Aettoupyiegyla
T0 SLaSIKTUa KO oEpdapLlopa.
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Android Runtime : Zto (610 eninedo pe tig fLPAL0Onkeg, To Android Runtime mapéxeL éva
oUVoAo Baokwv BLRALOBNKWY TTOU EMUTPEMOUV OTOUG IIPOYPOLLATLOTEG VAL YP A OUV
edpappoyégxpnotponotwvtagJAVA. EnioncmepthapBavettnv Dalvik virtual machine, mou
ETUTPEMELKAOE epappoyn va TpéLeLtny SIKLA TNGepyaaoia, pall pe Tnv dKLA TNG EexwpLloTn
Dalvik virtual machine. H Dalvik eivat pia e€eldikeupévn virtual machine, eldka
SlopopPWHEVN YLA KIVNTEC CUGKEUEGTIOU £XOUV TIEPLOPLOUEVN UVAUN KoL Lo .
Application Framework : EkBétel Siadopeg duvatotnteg tou Android otoug
TUPOYP O UATIOTEG TWV EPAPUOYWV WOTE VA TIC XPNOLLLOTIOL)O0UVE OTIG EDAPLLOYEC
TOUG.

Applications : Tomio unAo eninedo, edw Bplokou e edbapUoyEG TTou Epxovtal padl
pe tnv Android cuokeun oou(6nwg tnAédwvo, enadeg, LOUCLIKA K.A.), OTtWG eMiong
eDAPUOYEG TTIOU KAVELG gykataotaon.Omnolwadnmote edpappoyr ival oe auto to
eninedo.

Ex8d0s1¢ Android

CND=XO0ID

| &Y
ey

177/ S < o
7/ >
Cupcake Donut Eclair Froyo Gingerbread
Android 1.5 Android 1.6 Android 2.0/2.1 Android 2.2 Android 2.3
,‘Q‘ £ ‘)
g -
~ ~ - ‘)
Honeycomb  Ice Cream Sandwich Jelly Bean What Next?
Android 3.0 Android 4.0 Android 4.1

(ewk 37 exbooeic Android)
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e Cupcake (1.5)

e Donut(1.6)

e Eclair (2.0-2.1) (¢depe alhayeg oto epBaiAov katEdepe urootriptEn HTMLS otov
niepinyntri(browser)

e Froyo (2.2-2.2.3) (¢6woe peyaAutepn taxutnta kalédepe umootnpln flash pali pe
Suvatotnta wifi hotspot !)

e Gingerbread (2.3—2.3.7) (BeAtiwoe to mep BAANOV OTIWG KALSUVATOTNTEG YLA TTOLO
"BaplEg" edappoyEg, emumAéov ipooBeoe untootrpén NFC(Near Field Communication)

e Honeycomb (3.0-3.2.6) (édepe aAhayEgkupiwgoto ypadiko nepBAAAOV KoL TpOoBece
urnootnpLEn moAhamiwy rupnvwy pali pe BeAtiwpéva ypadika.)

e Ice Cream Sandwich (4.0-4.0.4) (éxeLokomo va "evwaoeL" TLG EKSOCELG YL TAUTAETEG
KOLKLVNTA Kalva tpoaBeaeLunootrplén yio tnv Google TV. )

e Jelly Bean (4.1-4.3.1)

e KitKat (4.4-4.4.4, 4.4W—-4.4W.2)

e Lollipop (5.0-5.1.1) (ExeLKAVELBEATIWOELG OTNV KATAVAAWGCH EVEPYELAG KOLOTN
ocuvbeouotnra.)
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YAOIIOIHXH THX EOAPMOI'HX

SocketSnapshot {Senri_ SRR

File Edit Snapshot Help

Server IP: 109.242.122 169 (or POLINA-PC/192.168.1.4)
Port: (2323 |

Connected Start Server Stop Serve

Message Box: [Server started at: 109.242 122 1
Selting recieved from client: Sn
192.168.1.4 connected.

Selting recieved from client: Sn
Selting recieved from client: Wa
#Client said: Hil

P | M | | » Send a Folder

send a File || send

|| Socketsnapshot (Client) = | B [z
File Edit Help

Server IP: [192.168.1.4 |

Port: (2323 |

Join Abort
Message Box:
1] T I
Requestafile || || send
e o

Screen Shot ¢ Java Edpapuoyng Server-Client
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AENAPOAIATPAMMA E®APMOT'HX JAVA

<<lava Class>>
(3 ClientOutputHandler

[defzult packags)

=«<Java Class>>
(3 Client
It packags)

(;

e ¢ 0

5

e

5
]
5

e 0 ¢ 0 0 0

e Q

S

e 0

o 0

o5
o
o

btnRequestAFile: JButton
IeIMessageBox: JLabel

mnEdit: JMenu

mnFile: JMenu

menuBar: JMenuBar

mntmExit: JMenutem
mntmSettings: JMenultem
contentPane: JPanel

scrollPane: JScrolPane
chatField: JTextField
AbortButton: JButton

JoinButton: JButton

SendButton: JButton
textAreaClient: JTextArea
PoriTextField: JTextField
ServerTextField: JTextField

black: Celor = new Coler(0,0,0)
green: Color = new Color(0,255,0)
red: Coler = new Color(255,0,0)
ClientConnected: boolean = false
port: int=0
FulTextClient: String =
ServerSentence: String

ServersFileList: List<?= = new ArrayList<Object=(}

workerClient: SwingWorker<integer,String>
wiriterClient: BufferedWriter

cligntSocket: Socket = null

mnHelp: JMenu

mntmHelp: JMenutem

mntm&bout: JMenultem

QS

&

@
@

&

main(String[]):void
Client{Client)

tSetti Client):void
initiateSingleConnection():veoid
abeortSingleConnection():void

o socket: Socket
e message: String
© newmsg: boclean

=<Java Class>=>
(3 ClientinputHandier
{defautt packags)

==lava Class=>
(3 ClientRecieveHandle
fault package)

(@

o socket: Socket

o port2: int

ecclient[]utputHandler(Sncket}
@ SetMessage(String):void
@ runi):void

Gc ClientinputHandler{Socket)
@ run():void

o filename: String

GctlientﬂecieveH andle(int,String)

@ run(}void

Aevbpobdlaypoppa oépPep.

<=lava Class>>

(3 ClientFileList
kage)

{default pacl

o okButton: JButton

o cancelButton: JButton

of contentPanel: JPanel = new JPanel()
© File1: File

o*model: DefauliListModel=String>

@ list: JList<String=

& ClientFileList(}
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==lava Class>>
(3 ClientSettings

{default package)

o snapping: Boolean

o Received_Files_Folder: String
o Snapshot_Folder: String

o perc: double

o snapping_seconds: int

of filename: String

& ClientSettings()
eSDUesFlleExlst[}:Buuleﬁn

@ Parseline(String, String).Boolean
eSPﬁrs ile(Cl

@ makeFie(ClientSettings):void
@ getFileName():String

@ setRcvdFolder(String).void

@ setSnapshetFolder(String):void
@ setSeconds(int):void

@ setSnapping(Boolean ):void

@ setpercentage(double):void

@ getRcvdFolder():String

@ getSnapshotFolder():String

@ isSnappingEnabled():Boolean
@ getSeconds()int

@ getpercentage():double

}:Boolean

==Java Class=>
(3 ClientSettingsPopup
{default pac

btnSaveAndClose: JButton
btnSetSnapshotFolder: JButton
SnapshotCheckBox: JCheckBox
IbIFolderSettings: JLabel

Iblperc: JLabel

Ibl5econds: JLabel

IbiSet: JLabel
IblSnapshetsEnabled: JLabel
IblSnapshotSettings: JLabel
IblVarnielf: JLabel
WarningLabel: JLabel
contentPane: JPanel

slider: JSlider

slider_1: JSlider
RecievedFilesTextField: JTextField

a lderTextField: JTextField
5o serialersionUID: long = 1L

© black: Color = new Color(0,0,0)

o green: Color = new Color(0,255,0)
@ red: Color = new Celor(255,0,0)

ec ClientSettingsPopup()
@ gefTIME{int) String
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MAYAINA-AIKATEPINH MTAPNIAAAKH

=<Java Class>>
@ Server
it package)

3
&

5

&

oSsnapshot_before_last: Strin

© MessageBox: JLabel
© mnEdi: JMenu

© mnFile: JMenu

o mnHelp: JMenu

© mnSnapshot: JMenu

© menuBar: JMenuBar

o mntmAbout: JMenuttem

© mntmExi: JMenultem

© mntmHelp: JWenuttem

© mntmOpenLastSnapshot: JWenutem
© mntmOpenLogFie: JMenultem
mntmpercentage: Jienutem
mntmSendNows: Jienutem

o mntmSettings: JMenutem

o contentPane: JPanel

o scrollPane: JScrollPane

o PortTextField: JTextField

o ServerTextField: JTextField
°FolderButton: JButton
°SendButton: JButton

o SendMessageButton: JBution
SStartButton: JButton

o StopButton: JBution

© ClientStatusLabel: JLabel

o Ibiconnected: JLabel
ctextareaServer: JTextarea
OSI-‘ESSEQETEX‘FIEM JTextField
© black: Color = new Color(0,0,0)

oBred: Color = new Color(255,0.0)

S connected: Boolean = false
o®port: int=0
o*Snapshotindexing: long = 0
o FullTextServer: String

oSip: String

oSIp: String

© text: String =
Plast_snapshot: String = null

o welcomeSocket: ServerSocket

S connectionSocket: Socket

o worker. SwingWorker<inieger, String=

© worker2: SwingWorker<?,7»

oPthreads: ArrayList<Thread> = new ArrayList<Thread>()

A

runnable1: Runnab

ull

runnable: Runnable

o¥executor: ScheduledExecutorService
of future: ScneduledFuture<7>

Stask1: ScheduledFuture?> = null

&P main(Stringl):void

&F serven(Server)
&FinstantiateServerSettings(Server):void
&FinstantiateServerLogging():void

& getlP():String

& startSingleConnection():-void

& stapSingleConnaction(Boolean) void
&Frep():Runnable

& startserver(jvoid

& zipFiles(List<String> String)-void

& percentage():double
sPisPorthUse(String,int):boolean

& changeReadinterval(long) void

+serversettings\| 0..1

=<lava Class=>

=<lava Class=>
(® ServerOutputHandler

==<Java Class»>

(3 ServerinputHandler

<<Java Class>>

@ ServerSendHandle

<<Java Class>>

o Log: String
o fiename: String

& ServerLogginal)

@ DoesFilExist()Bookan

@ makeLog():void

@ append(String Boolean):void
@ ToString():String

© getFieName():String

{default package) {Befaut packsge) (defaut packsge)
o socket: Socket o socket: Socket a IP: String o ServerLogging: Goolean
© message: String & Serverinputiiandier(Socket) a portz: int o ServerSnapping: Bookean
o newmsg: boolean ® runi)void a filename: String = Client_Folder: String
o abs: String o ServerLog_File_Folder: String

& ServerOutputHandler(Sacket)
@ Sethlessage(String) void

@ run{):void

Agvbpobiaypappa Client.

& ServerSendHandle(Stringint String, String)
® run()void

=<Java Class>>
(© ServerSettingsPopup

o binServerLogFolder: JBution
o binServerSaveAndCloss: JButton

o binSetServerSnapshotFolder: JButton
o ServerLogcheckBox: JCnEckBox

a WarningLabel JLabel

o labelSnapshotStatus: JLabel

o labelXSeconds: JLabel

o IbiSendASnapshot: JLabel

o IpiServerFolderSettings: JLabel

o IbiServerLogEnabled: JLabel

o IbiServerLogFile: JLabel

o IbiSnapshots: JLabel

o IbWarn: JLabel

o IbWarnClientlf: JLabel

o contentPane: JPansl

a ClientFolderTextFieid: JTextField

o ServerLogFolderTextField: JTextField
4 ServerEnapshotFolderTextField: JTextField
%df serialVersionUID: long = 1L

© black: Color = new Color(0,0,0}

o green: Color = new Color(0,255,0)

© red: Color = new Color(255,0,0)

& ServerSettingsPopup()
F ServergetTIME(nt):String
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o ServerSnapshot_Folder: String
s ServerPerc: double

o filename: Siring

= ServerSnapping_seconds: int

& Serversettings()

& DoesFilsExist(;Boolean

© ParseLine(String,String):Boolean

&P ParseExistingFile(ServerSettings):Boolean

@ makeFile(ServerSettings)-void
© getServerFilgame():String

@ selClientFolder(String):void

@ setServerLogFolder(String):void

© setServerSnapshotFolder(String):void

© setServerSnapping_seconds(nt):void

© setServerLogging(Boolean):void

@ setServerSnapping(Boolean) void

@ setServerpercentage_Warning(double)-void
@ getClientFolder() String

@ getServerLogFolder() String

@ getServerSnapshotFolder() String

@ isServerLoggingEnabled():Boolean

© isServerSnappingEnabled():Boolean

& getServerSnapping_seconds(yint

© getServerpercentage_Warning():double
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Kwdéwkac Eappoyic Java

Kwdikac Server

Server.java

import java.awt.Color;

import java.awt.Desktop;

import java.awt.Dimension;

import java.awt.EventQueue;

import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;

import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.image.BufferedImage;
import java.io.BufferedInputStream;
import java.io.BufferedOutputStream;
import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.DataOutputStream;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.InputStreamReader;
import java.io.OutputStream;

import java.io.OutputStreamWriter;
import java.net.InetAddress;

import java.net.MalformedURLException;
import java.net.ServerSocket;

import java.net.Socket;

import java.net.SocketException;
import java.net.SocketTimeoutException;
import java.net.URL;

import java.net.URLConnection;

import java.net.UnknownHostException;
import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.CancellationException;
import java.util.concurrent.Executors;
import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.ScheduledFuture;
import java.util.concurrent.TimeUnit;
import java.util.zip.ZipEntry;

import java.util.zip.ZipOutputStream;

import javax.imageio.ImageIO;
import javax.swing.JButton;

import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JMenu;

import javax.swing.JMenuBar;
import javax.swing.JMenultem;
import javax.swing.JOptionPane;
import javax.swing.JPanel;

import javax.swing.JScrollPane;
import javax.swing.JTextArea;
import javax.swing.JTextField;
import javax.swing.SwingConstants;
import javax.swing.SwingWorker;
import javax.swing.border .EmptyBorder;
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import com.github.sarxos.webcam.Webcam;
import com.github.sarxos.webcam.WebcamException;

/**

SocketSnapshot's Server's main class.

@version 2.0

2015-06-01

*

*

* @author Paulina Barniadaki
*

* @since

*

/

@SuppressWarnings("serial™)

public class Server extends JFrame {
/‘k***‘k Kk Ak A Ak hAh A dkhkAkhk Ak hk Ak hkhkhkhkhk hkhkhkhkkhk khkh vk khk vk *kkx

* e e aa aa e T I e e e e e e *
* [Plrlilvialtlel IVlalrlilalblllels] *
* e e e e e e it H e *

R R R I S R R e b I b R I I B R I I R I h S b ‘k*/

/* Java SWING (GUI) */

private JLabel MessageBox;

private JMenu mnEdit;

private JMenu mnFile;

private JMenu mnHelp;

private JMenu mnSnapshot;

private JMenuBar menuBar;

private JMenultem mntmAbout;

private JMenultem mntmExit;

private JMenultem mntmHelp;

private JMenultem mntmOpenLastSnapshot ;
private JMenulItem mntmOpenLogFile;
private static JMenultem mntmpercentage;
private static JMenultem mntmSendNow;
private JMenuItem mntmSettings;
private JPanel contentPane;

private JScrollPane scrollPane;
private JTextField PortTextField;
private JTextField ServerTextField;
private static JButton FolderButton;
private static JButton SendButton;
private static JButton SendMessageButton;

/‘k***‘k R R S I S I I R R I R R I R R S I I R I

* T s s et S *
* [Plulblllilc] [V]alrlilalblllels]| *
* T R s Sl *

kA hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhhkkhkkhkhkhkkk kk kx*k ****/

/* Java SWING (GUI) */

public static JButton StartButton;

public static JButton StopButton;

public JLabel ClientStatusLabel;
public static JLabel lblConnected;

public static JTextArea textAreaServer;
public static JTextField MessageTextField;

/* Colors */

public Color black new Color(0,0,0);
public static Color green new Color(0,255,0);
public static Color red = new Color(255,0,0);

/* Booleans */
public static Boolean connected = false;
/* Numbers */

public static int port = 0;
public static long SnapshotIndexing

]
-
<

/* Strings */

public static String FullTextServer = "";
public static String ip;
public static String IP;

MAYAINA-AIKATEPINH MTAPNIAAAKH
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public String text = "";
public static String last snapshot = null;
public static String snapshot before last = null;

/* Logging */
public static ServerLogging log;
/* Server-only stuff */

public static ServerOutputHandler SendHandler;
public static ServerSettings serversettings;
public static ServerSocket welcomeSocket = null;
public static Socket connectionSocket;

/* Threads and tasks */

public static SwingWorker<Integer, String> worker;

public SwingWorker<?, ?> worker2;

public static ArraylList<Thread> threads = new ArraylList<Thread>() ;
public static Runnable runnablel = null;

public static Runnable runnable;

public static ScheduledExecutorService executor;

public static ScheduledFuture<?> future;

public static ScheduledFuture<?> taskl = null;

/**

* In Java, the main method is where control enters a program or piece of code;

* this is where a program starts its execution.

*

* Specifically, it instantiates a new Server instance,

* thus a new frame (the Server frame).

*

* @param args Contains the supplied command-line arguments as an array of String

objects.

*/

public static void main (String[] args) {
EventQueue. invokeLater (new Runnable () {
public void run() {

try {

Server frame = null;

frame = new Server (frame) ;
frame.setVisible (true) ;

} catch (Exception e) {
e.printStackTrace();

}
)

—

/**
* The Server's constructor;
*

* It does everything that's required for the program to run properly (settings,logfile
et.c.),

* while using other classes as well to perform the required operations.
*

* @param frame The Server's main frame.

*/

public Server (Server frame) {

/* Instantiate Server Settings */
instantiateServerSettings (frame) ;
/* Instantiate Server Log */

instantiateServerLogging();

]
* *

* Side Note:

*

* No further comments will be given about: *
* *
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* 1. Logs:
*
* *
* try {
*
* *
* // If server logging is enabled
*
* *
* if (serversettings.isServerLoggingEnabled () == true) {
*
* *
* // Log it
*
* *
* log.append (e2.toString(), false) ;
*
* )
*
* *

* // Print out the Stack Trace in case of exception

* } catch (IOException el) {

* el.printStackTrace () ;

* 2. Single DataOutputStream (sending a line (string ending with CRLF)) :
*

*

* // Create a new data output stream from the connection socket
*

*

DataOutputStream outToClient = new DataOutputStream(connectionSocket.getOutputStream());

// Write bytes to client (whereas "lorem ipsum" is the string and CRLF is the "\r\n"

ook ok b

ok ok kK

outToClient.writeBytes ("Lorem ipsum\r\n");
*

*

*

* // This forces any buffered output bytes to be written out to the stream.
*

* outToClient.flush() ;

*

*

*

/

/

* *
* ,ad8888ba, 88 88 88 *
* g Sngh 88 " 88 *
* dg' 88 88 *
* 88 8b,dPPYba, ,adPPYYba, 8b,dPPYba, 88, dPPYba, 88 ,adPPYba, ,adPPYYba, 88 *
* 88 88888 88P' "yg " ‘Y8 88Pp' "8a 88P' "8a 88 ag" o ‘Y8 88 *
* Y8, 88 88 ,adPPPPP88 88 ds 88 88 88 8b ,adPPPPP88 88 *
* Y8a. .a88 88 88, ,88 88b, ,a8" 88 88 88 "8a, ,aa 88, ,88 88 *
* 1"Ygs8888p" 88 “"8bbdP"Y8 88 YbbdpP"' 88 88 88 ""Ybbd8"' "8bbdP"Y8 88 *
* 88 *
* *
ek ok ko kR kK ok ok ok kR ko kK ok ok ko kR ko kKo ok ok ko K Rk kK ok ok ok ok kR ko ko ko ko K Rk kK ok ko kK Rk ok

Sk ko Rk kK kR kK Rk kK ok R kR kK Rk kK ok Rk kR R Rk kK

*

* 88 88 *

* 88 88 *

* 88 88 *

* 88 88 ,adPPYba, ,adPPYba, 8b,dPPYba, *

* 88 88 I8[ """ a8p 88 88p' "yg *

*x 88 88 “nygba, gpprmnnnnn  gg *

*  Y8a. .a8P aa 181 "8b, ,aa 88 *

* T"yggssy"! “"YbbdP"! “"Ybbd8"' 88 *

* *

ok Kk KA KKK KKK KKK K KK KKK K kK

P O O O O O T T T T T T T ]
*

* 88 ad8s *

* 88 ,d ds" *

* 88 88 88 *

* 88 8b,dPPYba, MM88MMM ,adPPYba, 8b,dPPYba, MM88MMM ,adPPYYba, ,adPPYba, ,adPPYba, *

* 88 88P' “"8a 88 a8Pp 88 88P' "Y8 88 " ‘Y8 a8" """ a8p 88 *

* 88 88 33 88 gpprunnnun  gg 88 ,adPPPPP88  8b gpprTEEIN %

* 88 88 88 88, "8b, ,aa 88 88 88, ,88 "8a, ,aa "8b, jaa *

* 88 88 88 "Y888 "Ybbd8"' 88 88 " "8bbdP"Y8 " "Ybbdg"' “"Ybbd8"' *

* *

B R R R e L L 4

/

/* Set frame's (window's) title */
this.setTitle ("SocketSnapshot (Server)");

/* Set Default Close Operation ([X] button) to terminate the program */
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setDefaultCloseOperation(JFrame.EXIT ON CLOSE) ;

/* Set Window's default boundaries (can be resized, and also the window is responsive)

*/

setBounds (100, 100, 408, 365);

*

Create a new JPanel and set the correct spacing and alignment.

The JPanel class provides general -purpose containers for lightweight components.

X % X X X X O

~

contentPane = new JPanel();
contentPane .setBorder (new EmptyBorder(5, 5, 5, 5));
setContentPane (contentPane) ;

/* Use GridBaglayout for better alignment. */

GridBagLayout gbl contentPane = new GridBagLayout():;

gbl contentPane.columnWidths = new int[] {93, 201, 201, 93, O
gbl contentPane.rowHeights = new int[]{20, 20, 23, 216, 0, O
gbl contentPane.columnWeights = new double[]{0.0, 1.0, 1.0, 0.0, Double.MIN VALUE};
gbl contentPane.rowWeights = new double[]{0.0, 0.0, 0.0, 1.0, 0.0, Double.MIN VALUE};
contentPane.setLayout (gbl contentPane) ;

/***

*

* 88b dss

* 888Db dsss

* 88" 8b dg'ss

* 88 "8b dg' 88 ,adPPYba, 8b,dPPYba, 88 88 , adPPYba,
* 88 “8b d8' 88 a8p_ 88 88P' ""8a 88 88 I8] e
* 88 “8b d8!' 88 gppm"mrmnt 88 88 88 88 “"Y8ba,
* 88 "888"' 88 "8b, ,aa 88 88 "8a, ,a88 aa 181
* 88 "8 88 “"Ybbdg8"' 88 88 ""YbbdP'Y8 T "YbbdP"'
*

*

x/

/* Add a Menu Bar */

menuBar = new JMenuBar();
setJMenuBar (menuBar) ;

/***

* Add Menu "File" to the Menu Bar.
*

* -ttt —+

* [Flilllel

* -ttt —+

*

*

/

mnFile = new JMenu ("File");
menuBar.add (mnFile) ;

/**'k

* Add Menu Item "Open last snapshot" to "File" Menu.
*

* +—t—+—+—+ +—t—+—+—F +—t—F—t—F—F—+—+—+

* [Olpleln] [llalslt] Isinlalplsihlolt]

* +—F—t+—F—+ F—Ft—F—+—+ -ttt

*

/
mntmOpenlastSnapshot = new JMenultem("Open last snapshot");
/* Add an Action Listener to the "Open last Snapshot" Menu Item. */

mntmOpenlastSnapshot.addActionListener (new ActionListener () {

public void actionPerformed(ActionEvent arg0) {

if ((serversettings.isServerSnappingEnabled () == true) && (last snapshot != null)) {
String absolute = serversettings.getServerSnapshotFolder () .replace("\\",
File.separator);;
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File f = new File(absolutetlast snapshot+".jpg");
try {

Desktop.getDesktop () . open (f) ;

} catch (FileNotFoundException e) {

JOptionPane .showMessageDialog(null,

"File not found",

"Can't open file",

JOptionPane .ERROR MESSAGE) ;

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

} catch (IOException e2){

JOptionPane .showMessageDialog(null,

"Cannot open " + last snapshot + ".jpg" + "\nAccess denied.\n.",
"Can't open file",

JOptionPane .ERROR MESSAGE) ;

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e2.toString(), false);

}

} catch (IOException el) {

el.printStackTrace ()

}

}

}else{

JOptionPane .showMessageDialog(null,

"You have not taken any snapshots yet!\n.",
"Error",

JOptionPane .ERROR MESSAGE) ;

}

}

})

mnFile.add(mntmOpenLastSnapshot) ;

/***

* Add "Open log file.." Menu Item to "File" Menu
* +—t—t—+—+ +—+—+-+ +—+—+—+—1

* [Olpleln| [Lllolgl [flilllel

* +—t—t—t—+ +—+—+ -+ +—+—t+—+—1+

*/

mntmOpenLogFile = new JMenultem("Open log file");
/* Add an Action Listener to the "Open log file" Menu Item. */

mntmOpenLogFile.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {

if (serversettings.isServerLoggingEnabled() == true){
if (log.DoesFileExist ()){

try {

File file = new File("./" + log.getFileName ());
Desktop.getDesktop () . open (file);

} catch (IOException el) {

JOptionPane .showMessageDialog(null,

"Cannot open " + last snapshot + ".jpg" + "\nAccess denied.\n.",
"Can't open file",

JOptionPane .ERROR MESSAGE) ;

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(el.toString(), false);

}

} catch (IOException e2) {

el.printStackTrace ();

}

}

}else{

JOptionPane .showMessageDialog(null,

"File not found",

"Can't open file",

JOptionPane .ERROR MESSAGE) ;

}

}else{

JOptionPane.showMessageDialog(null,
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"Logging is disabled",
"Please enable logging",
JOptionPane .ERROR MESSAGE) ;
}

}
b
mnFile.add(mntmOpenlLogFile) ;

/***

* Add "Exit" Menu Item to "File" Menu
* +—+—+-+—+

* [BEx]ilt]

* +-+—+-+—+

*/

mntmExit = new JMenultem("Exit");
/* Add an Action Listener to the "Exit" Menu Item. */

mntmExit.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {
System.exit (0);

}

})

mnFile.add(mntmExit) ;

/‘k**

* Add "Edit" Menu to the Menu Bar.
*

* -ttt —+

* [Eldliltl]

* -t —t—+

*

*/

mnEdit = new JMenu ("Edit");
menuBar. add (mnEdit) ;

/**'k

* Add "Settings" Menu Item to "Edit" Menu.
* +-t—t—t—t—t—+—+ -1+

* [Sleltitlilnlgls]

* -ttt —t—t—+—+ -+

*
*

/
mntmSettings = new JMenultem ("Settings') ;
/* Add an Action Listener to the "Settings" Menu Item. */

mntmSettings.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
EventQueue. invokeLater (new Runnable () {

public void run() {

try {

ServerSettingsPopup frame = new ServerSettingsPopup() ;
frame.setVisible (true);

} catch (Exception e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace () ;

}

}

}

})

}

});
mntmSettings.setHorizontalAlignment (SwingConstants .TRAILING) ;
mnEdit.add(mntmSettings);

/***

* Add "Snapshot" Menu to Menu Bar
* R T e e

* [Sinflalpls|hlolt]
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* e ek Sl S
*/

mnSnapshot = new JMenu("Snapshot™);
menuBar.add (mnSnapshot) ;

/***

* Add "Send a Snapshot Now" Menu Item to "Snapshot" Menu
* -+ +—+ A+ -+

* [Slelnldl lal [SInlalplsihlolt] [N|o|w]

* +—F—+—+—+ +—+ -+ +—+—+—+

*/

mntmSendNow = new JMenultem("Send a Snapshot Now") ;
mntmSendNow .setEnabled(false) ;

/* Add an Action Listener to the "Send a Snapshot Now" Menu Item */

mntmSendNow .addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

/* Initialize webcam and image variables. */

Webcam webcam = null;
Buf feredImage image = null;
try{

/* Get default webcam. */
webcam = Webcam.getDefault() ;
/* If locked unlock. */

if (webcam.getLock ().isLocked()) {
webcam.getLock() .unlock () ;
}

/* if still locked cancel the task. */

if (webcam.getLock().isLocked() == true) {
JOptionPane .showMessageDialog(null,
"Can't open take a screenshot.\n.",
"Can't unlock webcam",
JOptionPane .ERROR MESSAGE) ;

return;

}
/* Set an acceptable dimension (640x480) . */
webcam.setViewSize (new Dimension (640, 480));

/* If it isn't open then open it. */

if (webcam.isOpen() == false){

webcam.open () ;

}

/* "Sleep" the thread -- workaround for "fast" (modern) processors. */

Thread.sleep(100);
/* Get image from webcam. */

image = webcam.getImage () ;
Thread.sleep(100);

/* Close the webcam. */

webcam.close() ;
Thread.sleep(100);

/* Any exception leads to thread closure. */

} catch (WebcamException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

78




TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

}

} catch (IOException el) {
el.printStackTrace () ;

}

JOptionPane .showMessageDialog(null,
"Can't open take a screenshot.\n.",

"Fail",

JOptionPane .ERROR MESSAGE) ;

}

if (image == null) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append("Failed to take a snapshot",true);

}

} catch (IOException el) {
el.printStackTrace ();
}

JOptionPane .showMessageDialog(null,
"Can't open take a screenshot.\n.",
"Fail",

JOptionPane .ERROR MESSAGE) ;

}

/* Name the webcam snapshot in a SnapshotXXXXX (numeric prefix) format. */
String formatted = String.format("305d", SnapshotIndexing) ;
/* Set filename and absolute path. */

String absolute = serversettings.getServerSnapshotFolder() .replace("\\",
File.separator);

~.

String filename = "Snapshot" + formatted + ".jpg";

try {

/* Increment the snapshot index (number of snapshots). */
Snapshot Indexing++;

/* Write the image to an image file. */

ImagelO.write (image, "JPG", new File(absolute+filename));
/* If snapshot before last (previous snapshot) is null. */
if (snapshot before last == null) {

/* Consider both snapshots (last and previous) to be the same. */

snapshot before last = filename;
last snapshot = filename;
}else{

/* Else if they aren't the same. */

Thread.sleep(100);

Boolean diff = ((snapshot before last.equals(last snapshot)) == true);
String temp = last snapshot;

String temp2 = snapshot before last;

last snapshot = filename;

snapshot before last = temp;

/* Delete the snapshot before before last snapshot. */

if (diff == false) {

File f = new File(absolute+temp?) ;
if (f.exists()){

f.delete();

}

}

}

/* In case of exception decrement the snapshot index. */

} catch (IOException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;
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}

} catch (IOException el) {
el.printStackTrace () ;

}

SnapshotIndexing--;

}

/* Send the file. */

try {
DataOutputStream outToClient = new

DataOutputStream (connectionSocket .getOutputStream()) ;

outToClient .writeBytes("#" + filename +"\r\n");

outToClient.flush();

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

}

Thread thread = new Thread(new ServerSendHandle(IP,port+l,filename,absolute)) ;
threads.add (thread) ;

thread.start();

}

})

mnSnapshot.add(mntmSendNow) ;

/***

* Add "View current percentage difference" Menu Item to "Snapshot" Menu
* B e e e i el e e e e S e e e i e e S s e e e s i e e e e

* [VIilelw| lclulrlrleln|t| |plelriclelnltlalglel Idlilflflelr|eln]|cle

* t—d—t—t—t Fot—t—t -t -t -+ -ttt ot -ttt -+ -ttt -t —t—F—t—F—+
*/

mntmpercentage = new JMenultem ("View current percentage difference™);
/* Add an Action Listener to the "View current percentage difference" Menu Item */

mntmpercentage.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {

/* Initialize webcam and image variables. */

Webcam webcam = null;
Buf feredImage image = null;
try{

/* Get default webcam. */
webcam = Webcam.getDefault() ;
/* If locked unlock. */

if (webcam.getLock ().isLocked()) {
webcam.getLock() .unlock () ;

}

/* if still locked cancel the task. */

if (webcam.getLock().isLocked() == true) {
JOptionPane.showMessageDialog(null,
"Can't open take a screenshot.\n.",
"Can't unlock webcam",
JOptionPane .ERROR MESSAGE) ;

return;

}

/* Set an acceptable dimension (640x480). */
webcam.setViewSize (new Dimension (640, 480));
/* If it isn't open then open it. */

if (webcam.isOpen() == false){
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webcam.open () ;

}

/* "Sleep" the thread -- workaround for "fast" (modern) processors. */
Thread.sleep(100);

/* Get image from webcam. */

image = webcam.getImage () ;
Thread.sleep(100);

/* Close the webcam. */

webcam.close();
Thread.sleep(100);

/* Any exception leads to thread closure. */

} catch (WebcamException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

JOptionPane .showMessageDialog(null,

"Can't open take a screenshot.\n.",

"Fail",

JOptionPane .ERROR MESSAGE) ;

}

if (image == null) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append("Failed to take a snapshot", true);

} catch (IOException el) {
el.printStackTrace ();

}

JOptionPane .showMessageDialog(null,
"Can't open take a screenshot.\n.",
"Fail",

JOptionPane .ERROR MESSAGE) ;

}

/* Name the webcam snapshot in a SnapshotXXXXX (numeric prefix) format. */
String formatted = String.format("%05d", SnapshotIndexing) ;

/* Set filename and absolute path. */

String absolute = serversettings.getServerSnapshotFolder() .replace("\\",
File.separator);;

String filename = "Snapshot" + formatted + ".jpg";

try {

/* Increment the snapshot index (number of snapshots). */
Snapshot Indexing++;

/* Write the image to an image file. */

ImagelO.write (image, "JPG", new File(absolute+filename));

/* If snapshot before last (previous snapshot) is null. */

if (snapshot before last == null) {

/* Consider both snapshots (last and previous) to be the same. */
snapshot before last = filename;

last snapshot = filename;

}else{

/* Else if they aren't the same. */
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Thread.sleep(100);

Boolean diff = ((snapshot before last.equals(last snapshot)) == true);
String temp = last snapshot;

String temp2 = snapshot before last;

last snapshot = filename;

snapshot before last = temp;

/* Delete the snapshot before before last snapshot. */

if (diff == false) {

File £ = new File(absolute+temp?2) ;
if (f.exists()){

f.delete();

}

}

}

/* In case of exception decrement the snapshot index. */

} catch (IOException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

SnapshotIndexing--;

}

if ((snapshot before last != null) && (snapshot before last !'= last snapshot)){

double p = percentage () ;
if (p > serversettings.getServerpercentage Warning ()) {

try {

Thread.sleep(100);

try {

if (serversettings.isServerLoggingEnabled() == true){

log.append(p+"% was noticed.", true) ;
}

} catch (IOException el) {

el.printStackTrace ();

}

FullTextServer += p+"% was noticed.\r\n";
textAreaServer.setText (FullTextServer) ;
DataOutputStream outToClient = new

DataOutputStream (Server.connectionSocket .getOutputStream()) ;
outToClient .writeBytes(p+"% was noticed.\r\n'");
outToClient.flush();

} catch (IOException | InterruptedException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace () ;

}

e

}

})
mnSnapshot.add(mntmpercentage) ;
mntmpercentage.setEnabled (false) ;

/***

* Add "Help" Menu to the Menu Bar.

s
[Hlelllpl
i

X% ok X X %

/

mnHelp = new JMenu ("Help");
menuBar.add (mnHelp) ;

/‘k**
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Add "Help" Menu Item to "Help" Menu.
-ttt
[Hlelllpl
-ttt

* % X X X %

mntmHelp = new JMenultem("Help");
mnHelp.add(mntmHelp) ;
mntmHelp.setEnabled(false) ;

/***

* Add "About" Menu Item to "Help" Menu.
* +—t—t—+—+-+

* [Alblolult]

* +—t—t—+—+-+

*/

mntmAbout = new JMenultem ("About..");

mntmAbout.addActionlistener (new ActionListener() {

public void actionPerformed(ActionEvent arg0) {
JOptionPane.showMessageDialog(null,

"This program was created as a part of the project of Thesis of Paulina Barniadaki, \n"
+ "student of Electronic Engineering Department, School of Applied Sciences.",
"About this program..",

JOptionPane.INFORMATION_MESSAGE);

}

1)

mnHelp.add (mntmAbout) ;

/***

*

* 88 88 88

* 88 88 88

* 88 88 88

* 88 ,adPPYYba, 88, dPPYba, , adPPYba, 88 ,adPPYba,
* 88 " ‘Y8 88p' "8a a8P 88 88 I8[ "
* 88 ,adPPPPP88 88 dg gpp"mnrnnt g8 ‘"Y8ba,
* 88 88, ,88 88b, ,a8" "8b, ,aa 88 aa 18I
* 88888888888 ""8bbdP"Y8 8Y"Ybbd8"' “"Ybbd8"' 88 T "YbbdpP"'
*

*

*/

/***

Create a JLabel "Server IP".

*

*

* Fot—t -ttt -t -+
* ISlelrivielr| [IIP| [Llalblell]
* Fotmt -ttt -ttt
*

*

*

With the JLabel class, you can display unselectable text and images.

/

JLabel ServerIPLabel = new JLabel ("Server I1P:");
GridBagConstraints gbc ServerIPLabel = new GridBagConstraints() ;
gbc ServerIPLabel.anchor = GridBagConstraints.EAST;
gbc_ServerIPLabel.insets = new Insets(0, 0, 5, 5);

gbc ServerIPLabel.gridx = 0;

gbc_ServerIPLabel.gridy = 0;

contentPane.add(ServerIPLabel, gbc ServerIPLabel);

/***

* Create a JLabel "Port".

* +—+—t—F+—+ +—+—F+—+-+—+
* [Plolrlt] ILlalblell]
* +—t—t—F+—+ +—+—F+—+-+—+
*
*
*

With the JLabel class, you can display unselectable text and images.

/

JLabel PortLabel = new JLabel("Port: ");

GridBagConstraints gbc PortLabel = new GridBagConstraints();
gbc PortLabel .anchor = GridBagConstraints.EAST;

gbc Portlabel .insets = new Insets (0, 0, 5, 5);

gbc PortLabel .gridx 0;

gbc PortlLabel .gridy 1;
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contentPane.add(PortLabel, gbc PortLabel);

/***

* Create a JLabel "Connected"/"Not connected" (dynamic). By default it's "Not
connected".

* t—t—t—t—F—t—t—t ==+ F—t—+—t—+—+

* [Clolnlnlelcltleld] [Llalblelll

* =ttt —F—t—t—t -+ -+ +—t—+—t—+—+

*

* With the JLabel class, you can display unselectable text and images.

*

/

lblConnected = new JLabel ("");

1blConnected. setForeground(red) ;

1blConnected. setText ("Not connected™);

GridBagConstraints gbc lblConnected = new GridBagConstraints();
gbc lblConnected.insets = new Insets(0, 0, 5, 5);

gbc _lblConnected.gridx = 0;
gbc lblConnected.gridy = 2;

contentPane .add(lblConnected, gbc lblConnected);

/***

* +—t—t—F—F—F+—+—+ +—F -+ +—t—F+—F+—+—+
* IMlelslslalglel [Blolx| [Llalblell]
* +—t—t—Ft—F—F—+—+ +—F—F+—+ F+—F+—F—F+—+—+
*/

MessageBox = new JLabel ("Message Box:");

GridBagConstraints gbc MessageBox = new GridBagConstraints () ;
gbc_MessageBox.anchor = GridBagConstraints.NORTHEAST;

gbc MessageBox.insets = new Insets(0, 0O, 5, 5);

gbc MessageBox.gridx = 0;

gbc MessageBox.gridy = 3;

contentPane.add(MessageBox, gbc MessageBox) ;

*kk

/

* 88 ,d 88 " 88 88

* 88 88 88 88 88

* 88 ,adPPYba, 8b, ,d8 MMB8MMM 88aaaaa 88  ,adPPYba, 88 ,adPPYb,88 ,adPPYba, ,adPPYba,
* 88 a8p 88  've, ,8P' 88 ggmmmnn 88 agp 88 88 ag" v88 18[ w18
* 88 gppmwIIn ) 888 ( 88 88 88 gppTEWEMM  8g  gp 88  “"¥8ba, “"y8ba,
* 88 "8b, ,aa ,d8" "8b, 88, 88 88 "8b, ,aa 88 "8a, ,d88 aa 181 aa 181
* 88  “"Ybbd8"' 8P' “v8 "y8g8s 88 88  “"Ybbd8"' 88  "8bbdP"Y8 "YbbdP"' "YbbdP"'

/**'k

* Create a JTextField for Server's IP.

* t—t—t—t—F—t+—+ +—+—F +—t—t—t—F—F—t—+—+—+
* ISlelrlvielr] |TIIP| ITlelx|tIFlilell]d]
* t—t—t—t—F—t+—+ +—+—F +—t—t—t—F—F—t—+—+—+

*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

ServerTextField = new JTextField();

ServerTextField. setEditable (false) ;

GridBagConstraints gbc ServerTextField = new GridBagConstraints () ;
gbc ServerTextField.anchor = GridBagConstraints.NORTH;

gbc ServerTextField.fill = GridBagConstraints.HORIZONTAL;

gbc ServerTextField.insets = new Insets(0, 0, 5, 0);

gbc ServerTextField.gridwidth = 3;

gbc ServerTextField.gridx = 1;

gbc ServerTextField.gridy = 0;
contentPane.add(ServerTextField, gbc ServerTextField) ;
ServerTextField. setColumns (10) ;
ServerTextField. setText (getIP());

/‘k**

Create a JTextField for Server's Port.

*
*
* i T T e B
* [Plolrlt] ITlelx|tlIFlilell]d]
* s T T e R e
*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/
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PortTextField = new JTextField();

PortTextField.setColumns (10) ;

GridBagConstraints gbc PortTextField = new GridBagConstraints() ;
gbc _PortTextField.anchor = GridBagConstraints .NORTH;
gbc_PortTextField.fill = GridBagConstraints.HORIZONTAL;

gbc PortTextField.insets = new Insets(0, 0, 5, 0);

gbc PortTextField.gridwidth = 3;

gbc PortTextField.gridx = 1;
gbc_PortTextField.gridy = 1;

contentPane .add(PortTextField, gbc PortTextField);

/***

* F—t—t—t—t—t—t—F F—F—F—t—t—F—F—F—+—+
* IMlelslslalglel |Tlelx|t|Flilell|d]
* F—f—t—t—t—t—t—F F—F—F—t—t—F—F—F—+—+
*/

MessageTextField = new JTextField() ;
MessageTextField.addActionlistener (new ActionListener () {

/* Add an Action Listener to Message Text Field (enter keypress listener). */

public void actionPerformed(ActionEvent arg0) {
SendHandler .SetMessage (MessageTextField.getText()) ;
}

});

MessageTextField.setEnabled(false) ;
GridBagConstraints gbc textField = new GridBagConstraints();
gbc_textField.gridwidth = 2;

gbc textField.insets = new Insets (0, 0, 0, 5);

gbc textField.fill = GridBagConstraints.HORIZONTAL;
gbc textField.gridx = 1;

gbc textField.gridy = 4;
contentPane.add(MessageTextField, gbc_ textField) ;
MessageTextField.setColumns(10);

/**‘k

*

* 88888888ba

* 88 "8b ,d ,d

* 88 , 8P 88 88

* 88aaaaaa8P' 88 88 MM88MMM MM88MMM ,adPPYba, 8b, dPPYba, ,adPPYba,

* ggrrnnngh  gg 88 88 88 a8 "ga 88p' “nga 18] wn

* 88 “8b 88 88 88 88 8b dg 88 88 ‘"Y8ba,

* 88 a8P "8a, ,a88 88, 88, "8a, ,a8" 88 88 aa 18I

* 88888888P" " "YbbdP'Y8 "Y888 "Y888 " "Ybbdp"' 88 88 "Ybbdp"'

*

*

*/

VAR

*

* LIS Tihe Ihta [hle it [ LIS Iite Il LIIv [Ile Il |1
* L T T O T I o D I
* [/ N/ NU/ NV N/ N/ N/ N/ N/ N/ N/ NN
*/

StartButton = new JButton ("Start Server");
/* Add a tooltip to "Start Server" button. */

StartButton.setToolTipText ("<html>Start a Server on this machine"
" with given port. The Server will be listening to this"
port by the time this button is pressed. <br>You can

"

+

+

+ "cancel anytime afterwards by press the \"Stop Server\"
+ "button.</br><br></br> <br>An attempt to retrieve the external "
+ "IP(v4) of this <br>machine will be made. </br>\r\n<br></br>"

+ "\r\n<br></br>\r\nThe external IP (public Internet IP) along with"
+ " the machine's local IP (and hostname <br>most likely) will"
+ " be shown at Server IP TextField.</br>\r\n<br></br></html>") ;
GridBagConstraints gbc StartButton = new GridBagConstraints();
gbc StartButton.gridwidth = 2;

gbc StartButton.anchor = GridBagConstraints .NORTH;

gbc StartButton.fill = GridBagConstraints.HORIZONTAL;

gbc StartButton.insets = new Insets (0, 0O, 5, 5);

gbc StartButton.gridx = 1;

gbc StartButton.gridy = 2;

contentPane.add(StartButton, gbc StartButton) ;
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/* Add an action listener to the "Start Server" button. */

StartButton.addActionlListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

/* Check if input is correct. */

if (PortTextField.getText () == null || PortTextField.getText ().equals("") ||
PortTextField.getText () .isEmpty()) {

FullTextServer += "Please enter a valid port.\r\n";

textAreaServer.setText (FullTextServer) ;

return;

}

try {

port = Integer.parselnt (PortTextField.getText ()) ;

if (!'((port > 1025) && (port < 65536))){

port = 07

}

} catch (NumberFormatException e) {

port = 0;

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ()

}

}

if (port == 0){

FullTextServer += "Please set a valid port.\r\n";
textAreaServer.setText (FullTextServer) ;

return;

}

/* Check if port is in use. */

try {
if (isPortInUse(ip,port) == true) {

FullTextServer += "Sorry, the port is in use.\r\n'";
textAreaServer.setText (FullTextServer) ;

return;

/* If not then start the Server. */

}else{
startSingleConnection () ;

}

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

v llle [llr ||

StopButton = new JButton("Stop Server');
/* Add a tooltip to "Stop Server" button. */

StopButton. setToolTipText ("<html>Stop listening to the given port."
+ "\r\n<br></br>\r\n<br></br>\r\nWarning: This will stop "

+ "ALL current actions! Not recommended to use if other actions
+ "<br>are in progress.<br><br></br> Use with caution.</br>\r\n"
+ "<br></br>");

StopButton. setEnabled (false) ;

n
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GridBagConstraints gbc StopButton = new GridBagConstraints () ;
gbc StopButton.anchor = GridBagConstraints.NORTH;
gbc_StopButton.fill = GridBagConstraints.HORIZONTAL;

gbc StopButton.insets = new Insets(0, 0, 5, 0);
gbc_StopButton.gridx ;
gbc_StopButton.gridy
contentPane .add(StopButton, gbc StopButton) ;

o7

Ly

/* Add an action listener to the "Stop Server" button. */

StopButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
try {

stopSingleConnection (false) ;

} catch (IOException e3) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e3.toString(), false);

}

} catch (IOException e) {

e.printStackTrace();

}

}

mntmpercentage.setEnabled (false) ;

mntmSendNow .setEnabled (false) ;
StartButton.setEnabled(true) ;

StopButton. setEnabled (false) ;

1blConnected. setForeground(red) ;

1lblConnected. setText ("Not connected™);
connected = false;

try {

if (connectionSocket != null) {

connectionSocket .close();

connectionSocket = null;

}

} catch (IOException el) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(el.toString(), false);

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if (welcomeSocket !'= null)({

welcomeSocket .close() ;

welcomeSocket = null;

}

} catch (IOException el) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(el.toString (), false);

}

} catch (IOException e2) {

e2.printStackTrace () ;

};

}

FullTextServer += "Server stopped.\r\n'";
textAreaServer.setText (FullTextServer) ;

try {

if (serversettings.isServerLoggingEnabled() == true) {

log.append("Server stopped.", true);

} catch (IOException e) {
e.printStackTrace();

}

if ('((IP == null || IP.equals("") || IP.isEmpty()))){
try {

if (serversettings.isServerLoggingEnabled() == true) {
log.append(IP + " kicked.",true);

IP = null;

}

} catch (IOException e) {
e.printStackTrace();

}
FullTextServer = FullTextServer + IP + " kicked.\r\n";
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textAreaServer.setText (FullTextServer) ;
}

}

)

FolderButton = new JButton("Send a Folder");
/* Add a tooltip to "Send a Folder" button. */

FolderButton. setToolTipText ("<html> Send a folder to the client"

" from this machine. \r\n<br></br>\r\n<br> A file chooser"

" will pop up. </br> \r\n<br></br>\r\n<br> Note: You"
<u>won't</u> be sending mutiple files consecutivly"
-</br?\r\n<br> </br>\r\n<br> Instead, the folder "

contents (not recursivly, only non-folders) will be"

" zipped, </br>\r\n<br>and will be send to the client"

as a single folder in one single connection. </br>");

+ 4+ + o+

/* Add an Action Listener to "Send a Folder" button. */

FolderButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {

final JFileChooser chooser = new JFileChooser () {

public void approveSelection () {

if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection();

}

}i

chooser. setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnvVal = chooser.showOpenDialog (getParent ());
if(returnval == JFileChooser .APPROVE OPTION) {

File f = chooser.getSelectedFile();

String zipFileName = chooser.getSelectedFile() .getName()
File[] listOfFiles f.listFiles();

List<String> files = new ArrayList<String>();

for (File file : 1istOfFiles) {

if (file.isFile()) {

files.add(file.getAbsolutePath()) ;

}

}

zipFiles (files,zipFileName) ;

String filename = zipFileName + ".zip";
String absolute = "./" + filename;
DataOutputStream outToClient = null;
try {

outToClient = new DataOutputStream(connectionSocket.getOutputStream()) ;
} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace () ;

}

}

try {

outToClient .writeBytes("#" + filename +"\r\n");

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace () ;

}

}

try {

outToClient.flush();
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} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace () ;

}

}

Thread thread = new Thread(new ServerSendHandle(IP,port+!,filename,absolute)) ;
threads.add (thread) ;

thread.start();

}

}

});

FolderButton. setEnabled (false) ;

GridBagConstraints gbc FolderButton = new GridBagConstraints();

gbc FolderButton.insets = new Insets(0, 0O, 5, 0);

gbc FolderButton.anchor = GridBagConstraints.SOUTHWEST;

gbc_FolderButton.gridx = 3;
gbc FolderButton.gridy = 3;
contentPane.add(FolderButton, gbc FolderButton);

SendButton = new JButton("Send a File");
/* Add a tooltip to "Send a File" button. */

SendButton. setToolTipText ("<html> Send a file to the client from this machine."
+ " \r\n<br></br>\r\n<br> A file chooser will pop up. </br> ");
SendButton. setEnabled (false) ;

/* Add an Action Listener to "Send a File" button. */

SendButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
JFileChooser chooser = new JFileChooser();

int returnvVal = chooser.showOpenDialog (getParent ());
if(returnval == JFileChooser .APPROVE OPTION) {

String filename = chooser.getSelectedFile() .getName() ;
String absolute = chooser.getSelectedFile() .getAbsolutePath();
try {

DataOutputStream outToClient = new

DataOutputStream (connectionSocket .getOutputStream());
outToClient .writeBytes("#" + filename +"\r\n'");
outToClient.flush();

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true) {
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ()

}

}

Thread thread = new Thread(new ServerSendHandle(IP,port+!,filename,absolute)) ;
threads.add (thread) ;

thread.start();

}

}

I

GridBagConstraints gbc SendButton = new GridBagConstraints () ;
gbc SendButton.anchor = GridBagConstraints.NORTHWEST;

gbc SendButton.insets = new Insets(0, 0, 0, 5);

gbc SendButton.gridwidth = 2;

gbc_SendButton.gridx = 0;

gbc SendButton.gridy = 4;

contentPane .add(SendButton, gbc SendButton) ;

/‘k**
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* X X X X

SendMessageButton = new JButton("Send");
/* Add a tooltip to "Send" button. */

SendMessageButton. setToolTipText ("Send a message (assuming non-null string in Message
TextField).");

/* Add an Action Listener to "Send" button. */

SendMessageButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
SendHandler .SetMessage (MessageTextField.getText()) ;

}

1)

SendMessageButton. setEnabled (false) ;

GridBagConstraints gbc btnSend = new GridBagConstraints();
gbc_btnSend.anchor = GridBagConstraints.WEST;

gbc btnSend.gridx = 3;

gbc_btnSend.gridy = 4;

contentPane.add(SendMessageButton, gbc btnSend);

Jrrx
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*/

/* Make Message Box scrollable. */

scrollPane = new JScrollPane () ;

GridBagConstraints gbc scrollPane = new GridBagConstraints () ;
gbc_scrollPane.gridwidth = 2;

gbc_scrollPane.fill = GridBagConstraints.BOTH;

gbc scrollPane.insets = new Insets(0, 0O, 5, 5);
gbc_scrollPane.gridx = 1;

gbc scrollPane.gridy = 3;

contentPane.add(scrollPane, gbc scrollPane) ;

textAreaServer = new JTextArea ()’
/* Make Message Box uneditable. */
textAreaServer.setEditable (false) ;

scrollPane.setViewportView (textAreaServer) ;

}

/**

*

* Instantiate a new ServerSettings class (please see the ServerSettings class)
* By doing this the program's settings will be running as intended.

*

* @param frame The Server's main class (frame).

*/

public static void instantiateServerSettings (Server frame) {
serversettings = new ServerSettings();

try {

/* Check if a file with settings already exists*/
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if (ServerSettings.DoesFileExist()) {
/* Check if the settings are in correct format */
if (ServerSettings.ParseExistingFile(serversettings) == false){

/* If they are incorrect, delete the file and make a file with new (default) settings

*/

File file = new File("./" + serversettings.getServerFileName ()) ;
file.delete() ;
serversettings.makeFile (serversettings);

}

/* If no such file exists, make a new file with new (default) settings */

}else{
serversettings.makeFile (serversettings);

}

/* Throw exception in case of error */
} catch (IOException e2) {

/* Throw error message dialog in case of error *
* and terminate the program (settings file is mandatory */

JOptionPane .showMessageDialog(null,

"Cannot write ServerSettings.cfg\nAccess denied.\n.",
"Write Erroxr",

JOptionPane .ERROR MESSAGE) ;

frame.setVisible (false) ;

frame.dispose ()

e2.printStackTrace () ;

}

}

/‘k*

*

* Check if logging is enabled in settings

* and instantiate a new log file otherwise do nothing
*

*/
public static void instantiateServerLogging () {

if (serversettings.isServerLoggingEnabled() == true){
log = new ServerLogging () ;

try {

log.makeLog () ;

} catch (IOException e) {

/* Throw error message dialog in case of error */
JOptionPane.showMessageDialog(null,

"Cannot write ServerLog.log\nAccess denied.\n.",
"Write Errorxr",

JOptionPane .ERROR MESSAGE) ;

e.printStackTrace();

}

}

}

/**

*

* Attempt to get the external IP of the device
* otherwise return the local IP.

*

* Q@return The Server's IP
*/

public static String getIP() {
InetAddress Local IP = null;

try {
/* icanhazip.com —--> returns your IP address */

URL whatismyip = new URL("http://icanhazip.com/");
URLConnection connection = whatismyip.openConnection();
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connection.addRequestProperty("Protocol"”, "Http/1.1");
connection.addRequestProperty("Connection"”, "keep-alive");
connection.addRequestProperty ("Keep-Alive™, "1000");
connection.addRequestProperty("User-Agent", "Web-Agent");

Buf feredReader in =
new BufferedReader (new InputStreamReader (connection.getInputStream())) ;

/* You get the IP as a String */

ip = in.readLine () ;

/* If unable to retrieve external (public) IP then */

} catch (UnknownHostException | MalformedURLException el) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(el.toString(), false);

}

} catch (IOException e2) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e2.toString(), false);

}

} catch (IOException eb5) {

e5.printStackTrace () ;

}

}

/* Use hostname*/

try {

Local IP = InetAddress.getLocalHost();
} catch (UnknownHostException e4) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e4.toString(), false);

}

} catch (IOException e3) {
e3.printStackTrace () ;

}

}

/* Get local IP as a String */
ip = Local IP.getHostAddress();
/* If unable to retrieve external (public) IP then */

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException e2) {

try {

if (serversettings.isServerLoggingEnabled() == true) {
log.append(e2.toString(), false);

}

} catch (IOException eb5) {

e5.printStackTrace () ;

}

}

/* Use hostname */

try {

Local IP = InetAddress.getLocalHost();
} catch (UnknownHostException e4) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e4.toString(), false);

}

} catch (IOException e3) {
e3.printStackTrace () ;

}

}

ip = Local IP.getHostAddress();

}
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/* Also get the local IPv4d */

String last = "";

try {

String ip2 = InetAddress.getLocalHost().toString() ;
Local IP = InetAddress.getLocalHost();
if (ip == Local IP.getHostAddress()){
last = ip2;

}else{

last = ip + " (or " 4+ ip2 + ") ";

}

} catch (UnknownHostException e2) {
e2.printStackTrace () ;

}

/* Return either the external ipv4 + hostname + local ipv4 *
* or hostname + local ipvi4

*/

return last;

}

/‘k*
*

* Start the connection on a separate thread (Swing Thread)

* @throws IOException In case of error.

*/

public static void startSingleConnection () throws IOException {

/* Enable the appropriate buttons */

StopButton. setEnabled (true) ;
StartButton.setEnabled(false);

/* Write the appropriate message to the message box */

FullTextServer = FullTextServer + "Server started at: " + ip + ":" 4+ port + "\r\n";
try {

if (serversettings.isServerLoggingEnabled() == true){

log.append("Server started at: " 4+ ip + ":" + port,true);

}

} catch (IOException e) {
e.printStackTrace();

}

textAreaServer.setText (FullTextServer) ;
/* Meanwhile start the Server (through StartServer method) in the background */

worker = new SwingWorker<Integer, String>() {
protected Integer doInBackground() throws Exception {
welcomeSocket = new ServerSocket (port) ;
StartServer () ;

return 1;

}

protected void done() {

try {

} catch (CancellationException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

return;

}

}

/*
* (non-Javadoc)

* Here we receive the values that we publish().

* They may come grouped in chunks.

* @see javax.swing.SwingWorker#process (java.util.List)

*/

93



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

protected void process(List<String> chunks) {

for (final String string : chunks) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(string, true) ;

} catch (IOException e) {

e.printStackTrace();

}

FullTextServer = FullTextServer + string + "\r\n";
textAreaServer.setText (FullTextServer) ;

}

}

};

/* Start the thread */

worker .execute() ;

}

/**

*

* Stops the server and all current (either running or not) threads.

*

* (@param restart Specify whether we just stop the server or stop and restart it
* @throws IOException In case of error.

*

/

public static void stopSingleConnection(Boolean restart) throws IOException{
/* Stop every single thread from the thread arraylist */

for (int i = 0; i1 < threads.size(); i++) {

((Thread) threads.get (i)) .interrupt();

}

/* Clear (empty) the thread arraylist */

threads.clear ()’

/* Stop the webcam thread (executor/task) as well (only if it's scheduled at the
moment) */

if (taskl !'= null) {
taskl.cancel (true) ;

taskl = null;
}

/* Enable/disable the appropriate buttons and fields */
SendMessageButton. setEnabled (false) ;

FolderButton. setEnabled (false) ;

SendButton. setEnabled (false) ;
MessageTextField.setEnabled(false) ;

worker .cancel (true) ;

/* Set the label to "Not connected" */

lblConnected. setForeground(red) ;
1blConnected. setText ("Not connected™);

/* Make the boolean connected false */
connected = false;

/* Restart the server if restart boolean variable is true */

if (restart == true){
startSingleConnection () ;
}

}

/**

*

* The snapshot process (runnable)
*

* Q@return restart the process/(to be) scheduled task

*/
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public static Runnable rep() {

/* If the Runnable is NOT initialized. */

if (runnablel == null){

return new Runnable() {

public void run(){

/* If snapshots in settings are enabled. */

if (serversettings.isServerSnappingEnabled() == true) {

/* Initialize webcam and image variables. */

Webcam webcam = null;
Buf feredImage image = null;
try{

/* Get default webcam. */

webcam = Webcam.getDefault() ;

/* If locked unlock. */

if (webcam.getLock ().isLocked()) {
webcam.getLock() .unlock () ;

}

/* if still locked cancel the task. */

if (webcam.getLock().isLocked() == true) {
taskl.cancel (true) ;

}

/* Set an acceptable dimension (640x480). */

webcam.setViewSize (new Dimension (640, 480));

/* If it isn't open then open it. */

if (webcam.isOpen() == false){

webcam.open () ;

}

/* "Sleep" the thread -- workaround for "fast" (modern) processors. */

Thread.sleep(100);
/* Get image from webcam. */

image = webcam.getImage () ;
Thread.sleep(100);

/* Close the webcam. */

webcam.close();
Thread.sleep(100);

/* Any exception leads to thread closure. */

} catch (WebcamException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}
} catch (IOException el) {

el.printStackTrace ();

}

taskl.cancel (true) ;

}

if (image == null) {

try {

if (serversettings.isServerLoggingEnabled() == true){

log.append("Failed to take a snapshot",true);

} catch (IOException el) {
el.printStackTrace () ;
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}
taskl.cancel (true) ;
}

/* Name the webcam snapshot in a SnapshotXXXXX (numeric prefix) format. */

String formatted = String.format("*05d", SnapshotIndexing) ;
try {

/* Set filename and absolute path. */

String absolute = serversettings.getServerSnapshotFolder () .replace("\\",
File.separator);;

String filename = "Snapshot" + formatted + ".7jpg";
/* Increment the snapshot index (number of snapshots). */
SnapshotIndexing++;

/* Write the image to an image file. */

ImageIO.write (image, "JPG", new File(absolute+filename));

/* If snapshot before last (previous snapshot) is null. */

if (snapshot before last == null) {

/* Consider both snapshots (last and previous) to be the same. */

snapshot before last = filename;
last snapshot = filename;
}else{

/* Else if they aren't the same. */

Thread.sleep(100);

Boolean diff = ((snapshot before last.equals(last snapshot)) == true);
String temp = last snapshot;

String temp2 = snapshot before last;

last snapshot = filename;

snapshot before last = temp;

/* Delete the snapshot before before last snapshot. */

if (diff == false) {

File £ = new File(absolute+temp?2) ;
if (f.exists()){

f.delete();

}

}

}

/* In case of exception decrement the snapshot index. */

} catch (IOException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

Snapshot Indexing--;

}

/* If there are two snapshots, print the percentage to the client (if it exceeds the

given %) . */

if ((snapshot before last != null) && (snapshot before last !'= last snapshot)){
double p = percentage () ;

if (p > serversettings.getServerpercentage Warning ()) {

try {

Thread.sleep(100);

try {

if (serversettings.isServerLoggingEnabled() == true){

log.append(p+"% was noticed.", true);

}
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} catch (IOException el) {

el.printStackTrace ()

}

FullTextServer += p+"% was noticed.\r\n";
textAreaServer.setText (FullTextServer) ;
DataOutputStream outToClient = new

DataOutputStream (Server.connectionSocket .getOutputStream()) ;
outToClient .writeBytes("&" + p+"\r\n");
outToClient.flush();

} catch (IOException | InterruptedException e) {
try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

e e o o

/* Else just return the current runnable. */

}else{

return runnablel;
}

}

/**

*

* Starts the Server.

* The socket listens to the given port.

* And all the needed procedures are awaiting to be executed upon client's successful
connection.

*

*/

@SuppressWarnings ("static-access")
public static void StartServer (){

try {
/* Listen to port given previously. */

connectionSocket = welcomeSocket.accept();

/* Every single line (in this method) is executed only AFTER

* a client has successfully connected to this listening socket.

*/

/* Set the boolean to true.. this boolean variable helps to indicate
* whether the client has joined (is currently connected) or not.

*/

connected = true;

/* Helps to keep the connection alive. */

connectionSocket .setKeepAlive (true) ;

/* Start the webcam snapshot taking task. */

executor = Executors.newScheduledThreadPool (5) ;

taskl = executor.scheduleAtFixedRate(rep(),0,
serversettings.getServerSnapping seconds (), TimeUnit.SECONDS) ;

/* Time is initially 0. */

int time = 0;

if (serversettings.isServerSnappingEnabled() == true) {
time = serversettings.getServerSnapping seconds();
}

/* Set a timeout so if no data is sent or received in
* webcam snapshot seconds 1000 seconds then shut down the connection to the client

97



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

* and restart the server.

*/

/* In case of exception (time-out et.c.) */
} catch (SocketTimeoutException s) {
/* Set the label to "Not connected". */

1blConnected. setForeground(red) ;
1blConnected. setText ("Not connected");

/* Set the boolean to false (explained above). */
Server.connected = false;

Server .FullTextServer += IP + " disconnected.\r\n";
Server .textAreaServer .setText( Server.FullTextServer) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(IP + " disconnected.", true) ;

}

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if ( Server.connectionSocket !'= null){
Server .connectionSocket.close();
Server.connectionSocket = null;
Server .welcomeSocket.close() ;
Server .welcomeSocket = null;
Server.stopSingleConnection (true) ;

}

} catch (IOException el) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true) {
Server.log.append(el.toString() , false) ;

}

} catch (IOException e2) {
e2.printStackTrace ();
}

}

/* Same procedure. */

} catch (SocketException e) {

1blConnected. setForeground(red) ;

lblConnected. setText ("Not connected™);

Server .connected = false;

Server .FullTextServer += IP + " disconnected.\r\n";
Server.textAreaServer .setText( Server.FullTextServer) ;

try {
if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append( IP + " disconnected.", true);

}

} catch (IOException e9) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e9.toString() ,false) ;

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if ( Server.connectionSocket !'= null){

Server .connectionSocket .close();
Server.connectionSocket = null;
Server .welcomeSocket.close() ;
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Server .welcomeSocket = null;
Server .stopSingleConnection (true) ;

}

} catch (IOException el) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server .log.append(el.toString() ,false) ;

}

} catch (IOException e2) {
e2.printStackTrace () ;
}

}

/* Same procedure. */

} catch (IOException e) {

lblConnected. setForeground(red) ;

1blConnected. setText ("Not connected');

Server .connected = false;

Server .FullTextServer += IP + " disconnected.\r\n";
Server .textAreaServer .setText( Server.FullTextServer) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append( IP + " disconnected.", true);

}

} catch (IOException e8) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e8.toString(),false) ;

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if ( Server.connectionSocket !'= null){

Server .connectionSocket .close();
Server .connectionSocket = null;
Server .welcomeSocket.close() ;
Server .welcomeSocket = null;
Server .stopSingleConnection (true) ;

}

} catch (IOException el) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(el.toString(),false) ;

}

} catch (IOException e2) {
e2.printStackTrace () ;
}

}
}

/* If this line is reached, then the connection was successful. */
/* Set label text to connected. */

lblConnected. setForeground(green) ;
1blConnected. setText ("Connected™) ;

/‘k*

* (non-Javadoc)

* Create a new thread which consists a new Server Input Handler (explained in the
* perspective class)

* @see ftp.ServerInputHandler
*/

Thread thread = new Thread(new ServerInputHandler (connectionSocket)) ;
/* Add it to the Thread Arraylist.*/

threads.add (thread) ;

/* Start the thread */

thread.start();
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/* Do the same for the output handler. */

SendHandler = new ServerOutputHandler (connectionSocket) ;
Thread thread2 = new Thread(SendHandler) ;
threads. add (thread?2) ;

thread2.start () ;

/* Get the IP of the client and print it. */

String IP old = connectionSocket.getInetAddress().toString() ;
IP = IP old.substring(l);

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(IP + " connected",true);

}

} catch (IOException e) {

e.printStackTrace();

}

FullTextServer = FullTextServer + IP + " connected.\r\n'";
textAreaServer.setText (FullTextServer) ;

/* Enable/disable the appropriate buttons and fields. */

SendButton. setEnabled (true) ;
FolderButton. setEnabled (true);
SendMessageButton. setEnabled (true) ;
SendButton. setEnabled (true) ;
MessageTextField.setEnabled(true) ;
mntmpercentage.setEnabled (true);
mntmSendNow .setEnabled (true) ;

}

/**
* Creates a new zip archive from a list of files.
*

* @param files The list of files to be zipped
* @param filename The file of the (zip) archive

*/

public static void zipFiles(List<String> files, String filename){
/* Initialize variables. */

FileOutputStream fos = null;

ZipOutputStream zipOut = null;

FileInputStream fis = null;
try {

/* Create a new instance of FileOutputStream. */

fos = new FileOutputStream("./" + filename + ".zip");

/* Create a new instance of ZipOutputStream using the FileOutputStream. */
zipOut = new ZipOutputStream (new BufferedOutputStream (fos));

/* For every single file, add it to the archive */

for (String filePath:files){

File input = new File(filePath);

fis = new FileInputStream (input) ;

ZipEntry ze = new ZipEntry(input.getName ()) ;

zipOut .putNextEntry(ze) ;
byte[]l tmp = new byte[4*1024];

int size = 0O;

while((size = fis.read(tmp)) !'= -1){
zipOut .write(tmp, 0, size);

}

zipOut .flush();
fis.close() ;

}
/* Close the ZipOutputStream */

zipOut.close();
} catch (FileNotFoundException e) {
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try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {
el.printStackTrace ();

}

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;
}

} catch (IOException el) {
el.printStackTrace ();

}

} finally{

/* Close the FileOutputStream regardless of exceptions and errors.

try{

if(fos !'= null) fos.close();

} catch(Exception ex) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(ex.toString(), false);

}

} catch (IOException el) {

el.printStackTrace ();

}

—

/**
* Calculate the percentage difference.
*

* @return The percentage difference.

*/
public static double percentage() {
/* Initialize images. */

Buf feredImage imgl = null;
Buf feredImage img2 = null;
try {

/* Read both files (images - last two taken snapshots). */

File img a = new File(last snapshot);
File img b = new File (snapshot before last);

if ((last snapshot == null) || (snapshot before last == null)){
return (double)-1;

}

imgl ImagelIO.read(img a);

img2 = ImageIO.read(img b);

} catch (IOException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

}

/* Calculate the difference */

int widthl
int width2
int heightl
int height2

imgl.getWidth(null);
img2.getWidth(null);
imgl .getHeight (null);
img2 .getHeight (null) ;

/* Dimensions must be the same (just in case). */

if ((widthl '= width2) || (heightl '= height2)) {
return (double)-1;

}

long diff = 0;
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/* Calculate color offset difference for every single pixel. */

for (int y = 0; y < heightl; y++) {
for (int x = 0; x < widthl; x++) {
int rgbl = imgl.getRGB(x, VY)’
int rgb2 = img2.getRGB(x, V) ;

int rl = (rgbl >> 16) & 0xff;
int gl = (rgbl >> 8) & 0xff;
int bl = (rgbl ) & Oxff;
int r2 = (rgb2 >> 10) & Oxff;
int g2 = (rgb2 >> 83) & 0xff;
int b2 = (rgb2 ) & Oxff;

diff += Math.abs(rl - r2);
diff += Math.abs (gl - g2);
diff += Math.abs (bl - b2);

}

}

double n = widthl * heightl * 3;
double p = diff / n / 255.0;

/* Return the percetange % . */

return p * 100.0;

}

/**

* Returns whether the port is in use or not.

*

* @param host The "owner" (= machine running) of the port to be checked.
* @param port The port to be checked.

* @return If port is in use.

* @throws IOException

*

/

private static boolean isPortInUse(String host, int port) throws IOException {
/* Assume no connection is possible. */

boolean result = false;

try {

(new Socket (host, port)).close();

result = true;

}catch (SocketException e) {

try {

if (serversettings.isServerLoggingEnabled() == true){
log.append(e.toString () ,false) ;

}

} catch (IOException el) {
el.printStackTrace ()

}

}

return result;

}

/‘k*

* Changes the time of snapshot to be sent/taken/checked.
*

* @param time The new scheduling time (in seconds) .

*/

public static void changeReadInterval (long time) {
if(time > 0){

if (taskl !'= null){

taskl.cancel (true) ;

}

taskl = executor.scheduleAtFixedRate(rep(), 0, time, TimeUnit.SECONDS) ;
}

}

}

/**

* SocketSnapshot's Server's Input Handler (sub-)class

*

* Note: Because this class works side-by-side with Server class,

* it's not set "public" (thus no separate class file is required).
*

*

@author Paulina Barniadaki
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* @version 2.0
* @since 2015-06-01
*/

class ServerInputHandler implements Runnable {
private Socket socket;

/**

* Constructor of ServerInputHandler.

* @param socket Initialize the socket with the given socket.
*/

public ServerInputHandler (Socket socket) {
this.socket = socket;

}

/**
* The running (thread) method.
*/

@SuppressWarnings ("static-access")

public void run() {

Buf feredReader reader = null;

Boolean error = false;

ArrayList <String> errors = new ArrayList<String>();
try {

/* The Input Stream (single line input with CRLF feed) from the given socket. */

reader = new BufferedReader (new InputStreamReader (socket.getInputStream())) ;
} catch (IOException e2) {

error = true;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e2.toString(),false) ;

}

} catch (IOException e) {

e.printStackTrace();

}

}

/* All client messages are being "caught" in this loop.
* It can only be terminated from elsewhere. */
while ((Server.connected == true) && (error == false)) {

/* Initially the client message is null. */
String text = "'";
/* If connection is still established. */

if (Server.connected == true){
try {

/* Attempt to read a line with CRLF (from the client */
text = reader.readLine();

/* If it's not a command (see commands) then print it */

if ((text.length() > 0) && ((text.charAt(0) '= "#') && (text.charAt(0) !'= "'!") &&
(text.charAt(0) '= "~"))){

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("#Client said: " + text,true);

}

} catch (IOException e) {
e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "#Client said: " + text + "\r\n";
Server .textAreaServer .setText (Server.FullTextServer);

continue;

/* Catch I/0 errors */
} catch (IOException el) {
error = true;
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errors.add(el.toString()) ;

/* Stop the loop if error (exception) is caught. */
}finally({

if (error == true) {

break;

}

}

}

/* If the text is null don't do anything. */
if ((text == null || text.equals("") || text.isEmpty())){
continue;

}else{

/* File list command was given from client */

if (text.charAt(0) = "#'){

try {

if (Server.serversettings.isServerLoggingEnabled () == true) {
Server.log.append("Sending the requested filelist...",true);
}

} catch (IOException e) {

e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "Sending the requested
filelist...\r\n";

Server .textAreaServer .setText (Server.FullTextServer);

/* Create a new list of files (initially empty) */

List<String> results = new ArrayList<String>();

/* Get the list with files (in File format, not string which is required). */
File[] files = new File("./").listFiles();

//If this pathname does not denote a directory, then listFiles() returns null.
@SuppressWarnings ("unused")

/* Parse all the files in the "files" file array. */
int 1 = 0;
for (File file : files) {

/* If it's a file (and not a folder) */

if (file.isFile()) {

i4+;

results.add (file.getName()) ;

/* Else if it's a folder then add the prefix "<Folder>" to the file along with the
filename */

}else{

results.add ("<Folder> "+ file.getName()) ;

}

}

DataOutputStream outToClient = null;

try {

outToClient = new DataOutputStream(Server.connectionSocket .getOutputStream()) ;
} catch (IOException el) {

error = true;

errors.add(el.toString()) ;

}

/* Send the whole (String) File list to the client (one at a time) */

for (int il = 0; il < results.size(); 11++){

try {

Thread.sleep(100);

outToClient .writeBytes("|" + results.get (il) +"\r\n");
outToClient.flush();

} catch (IOException | InterruptedException e) {

error = true;

errors.add(e.toString () ),

}
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}

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("Filelist sent succesfully!",true);

}

} catch (IOException e) {
e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "Filelist sent succesfully!\r\n";
Server .textAreaServer .setText (Server.Ful 1TextServer) ;

continue;

/* File get command was requested from the client. */

}else if (text.charAt (0) = '!"){

/* If a "<" is met at the first character of client's message
* then most likely it's a folder that it was requested to be sent. */

if (text.charAt(l) = '<"){

/* Remove the prefix "<Folder>" */

String fff = "<Folder>";

if (text.indexOf (fff) == -1){
return;

}

int pos = text.indexOf('>");

/* And save the rest of the String to a new String. */

String substring = text.substring (pos+?2) ;

/* Zip the folder contents (as explained in the perspective method). */

File f = new File(substring) ;

String zipFileName = f.getName ()’

File[] 1istOfFiles = f.listFiles();
List<String> files = new ArrayList<String>();
for (File file : 1listOfFiles) {

if (file.isFile()) {
files.add(file.getRAbsolutePath()) ;

}

}

Server.zipFiles(files,zipFileName) ;
/* Send the zipped archive. */

String filename zipFileName + ".zip";

String absolute "./" 4+ filename;

DataOutputStream outToClient = null;

try {

outToClient = new DataOutputStream(Server.connectionSocket.getOutputStream()) ;
} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {

el.printStackTrace ();

}

}

/* Notify the client that a file is a to be sent. */

try {

outToClient .writeBytes("#" + filename +"\r\n'");
} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {
el.printStackTrace ();

}

}

try {
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outToClient.flush();

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {

el.printStackTrace ();

}

}

/* Initialize a new Server File Send Handle, add it to the perspective
* array-list and start the thread (thus sending the file to the client).
*/

Thread thread = new Thread(new
ServerSendHandle (Server .IP,Server.port+l,filename, absolute)) ;
Server .threads.add (thread) ;

thread.start();

return;

}
/* Otherwise do the same for a non-folder (skipping zipping) */

String filename = text.substring(l,text.length());

File £ = new File(filename);

String absolute = f.getAbsolutePath();

try {

DataOutputStream outToClient = new

DataOutputStream (Server.connectionSocket .getOutputStream());
outToClient .writeBytes("#" + filename +"\r\n'");
outToClient.flush();

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {

el.printStackTrace ()

}

}

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("Attempting to send " + filename,true);

}

} catch (IOException e) {
e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "Attempting to send " + filename +
"\r\n";

Server .textAreaServer .setText (Server.Ful lTextServer) ;

Thread thread = new Thread(new

ServerSendHandle (Server.IP,Server.port+l ,filename,absolute)) ;

Server .threads.add (thread) ;

thread.start();

continue;

/* If setting configuration command received from client. */
}else if (text.charAt (0) = "'~"){

/* If the text size is bigger than 1. */

if (text.length() > 1){

/* If it's "~se" then it means it's Snapshots Enabled */

if (text.equalsIgnoreCase ("~se")) {
Server .serversettings.setServerSnapping (true) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append( "Setting recieved from client: Snapshots enabled" ,true);
}

} catch (IOException e) {
e.printStackTrace();

}
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Server .FullTextServer = Server.FullTextServer + "Setting recieved from client:
Snapshots enabled\r\n";

Server .textAreaServer .setText (Server.Ful lTextServer) ;

try {

Server .serversettings .makeFile (Server.serversettings) ;

} catch (IOException e) {

error = true;

errors.add(e.toString());;

}

continue;
/* If it's "~sd" then it means it's Snapshots Disabled */

}else if (text.equalsIgnoreCase("~sd"))({
Server .serversettings.setServerSnapping (false) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append( "Setting recieved from client: Snapshots disabled'",true) ;
}

} catch (IOException e) {

e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "Setting recieved from client:
Snapshots disabled\r\n";

Server .textAreaServer .setText (Server.Ful 1TextServer) ;
try {

Server .serversettings .makeFile (Server.serversettings) ;
} catch (IOException e) {

e.printStackTrace();

}

continue;

/* If it's "~w" then it means we have to change the default warning percentage
* to the client's requested percetange. */

}else if (text.substring(0,2?).equalsIgnoreCase("~w")) {
/* A lot of type-casting is required. */

double number = (double)0;

try {

number = Double.parseDouble (text.substring(?));

if ('((number >= (double)() && (number <= (double) 100))){
continue;

}

}catch (NumberFormatException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {

el.printStackTrace ();

}

continue;

}

if (Server.serversettings.isServerSnappingEnabled() == true) {

Server .serversettings.setServerpercentage Warning (number) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){

Server.log.append( "Setting recieved from client: Warn me if " 4+
Server.serversettings.getServerpercentage Warning() + "% difference is noticed", true);
}

} catch (IOException e) {
e.printStackTrace();

}
Server .FullTextServer = Server.FullTextServer + "Setting recieved from client: Warn me
if " + Server.serversettings.getServerpercentage Warning() + "% difference is

noticed\r\n";

Server .textAreaServer .setText (Server.Ful lTextServer) ;
try {

Server .serversettings.makeFile (Server.serversettings) ;
} catch (IOException e) {

error = true;

errors.add(e.toString());;

}

continue;

}

107




TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

}

/* If none of the above commands are met,
* then it means that we have to change Snapshot Seconds (if we get a number
~[1,2000)). */

/* Check if there's a number after the tilde ("~"). */

int number;

try {

number = Integer.parselnt (text.substring(l));
if (' ((number >= 1) && (number < 2000))){
continue;

}

}catch (NumberFormatException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException el) {

el.printStackTrace ();

}

continue;

}
/* If it is then change the setting. */
if (Server.serversettings.isServerSnappingEnabled() == true) {

Server.serversettings.setServerSnapping seconds (number) ;
Server .changeReadInterval (number) ;

try {
if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("Setting recieved from client: Snapshot every " +

ServerSettingsPopup.ServergetTIME (Server.serversettings.getServerSnapping seconds()), t
rue);

}

} catch (IOException e) {

error = true;

errors.add(e.toString());;

}

Server .FullTextServer = Server.FullTextServer + "Setting recieved from client:
Snapshot every " +

ServerSettingsPopup.ServergetTIME (Server.serversettings.getServerSnapping seconds()) +
"\r\n";

Server .textAreaServer .setText (Server.Ful 1TextServer) ;

try {

Server .serversettings .makeFile (Server.serversettings) ;

} catch (IOException e) {

error = true;

errors.add(e.toString());;

}

continue;

}

e e

/* Every single line (in this (sub-)class only) after this means that the main loop is
stopped. */

/* A little house-keeping */

if (reader '= null){

try {

reader .close();

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);
}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

reader = null;

}
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/* If client disconnected prematurely then notify everyone and restart the server. */

for (int i = 0; 1 < errors.size(); i++){

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server .log.append(errors.get (i) ,false) ;

}

} catch (IOException e) {

e.printStackTrace();

}

}

Server .connected = false;

Server .FullTextServer += Server.IP + " disconnected.\r\n";
Server .textAreaServer .setText( Server.FullTextServer) ;

try {
if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(Server.IP + " disconnected.",true);

}

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if ( Server.connectionSocket !'= null){
Server .connectionSocket .close();
Server .connectionSocket = null;
Server .welcomeSocket.close() ;
Server .welcomeSocket = null;
Server .stopSingleConnection (true) ;

}

} catch (IOException el) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(el.toString(),false) ;

}

} catch (IOException e2) {
e2.printStackTrace ();

}

}
}
}

/**

* SocketSnapshot's Server's File Sending Handler (sub-)class.
*

* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

class ServerSendHandle implements Runnable {
private String IP;

private int port2;

private String filename;

private String abs;

/‘k‘k

* Constructor of Server's File Sending Handler.

* @param IP The IP of the client.

* @param port2 The port of the Client (port+l)

* @param filename The filename of the file to be sent.
@param abs The absolute path of the file.

*/

public ServerSendHandle (String IP,int port2,String filename,String abs) {
this.IP = IP;
this.port2 = port2;

this.filename = filename;
this.abs = abs;
}
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/**
* The runnable.

*/

public void run() {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("Attempting to send " + filename,true);

}

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true) {
Server.log.append(e.toString () ,false);

}

} catch (IOException e2) {

e2.printStackTrace ();

}

}

Server .FullTextServer = Server.FullTextServer + "Attempting to send " + filename +
L .\r\n";
Server .textAreaServer .setText (Server.FullTextServer) ;

Socket SendSocket = null;
OutputStream os = null;
FileInputStream fis = null;

Buf feredInputStream bis = null;

try {

/* The Server becomes Client and the Client becomes Server. */

SendSocket = new Socket (IP, port2);
os = SendSocket.getOutputStream() ;

/* Send the file through the output stream. */

File myFile = new File(abs);

byte[] mybytearray = new byte[ (int) myFile.length() + 1];
fis = new FileInputStream (myFile) ;

bis = new BufferedInputStream(fis);

bis.read (mybytearray, 0, mybytearray.length);

os.write (mybytearray, 0, mybytearray.length);

os.flush();

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(filename + " sent successfully!", true);

}

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);

}

} catch (IOException e2) {
e2.printStackTrace ();

}

}

/* Notify that it's complete. */

Server .FullTextServer = Server.FullTextServer + filename + " sent successfully!\r\n";
Server .textAreaServer .setText (Server.FullTextServer) ;

/* Delete duplicate file. */

File file = new File("./" + filename);
if (file.exists()){

file.delete() ;

}

bis.close() ;

SendSocket.close () ;

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(e.toString () ,false);
}

} catch (IOException el) {
el.printStackTrace () ;
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L

/**

* SocketSnapshot's Server's Output Handler (sub-)class.
*

* @author Paulina Barniadaki

* @version 2.0

* @since  2015-06-01

*/

class ServerOutputHandler implements Runnable {
private Socket socket;
private String message;
private boolean newmsg;

/**

* Constructor of Server Output Handler.
* @param socket The socket to be set.
*/

public ServerOutputHandler (Socket socket) {
this.socket = socket;

this.message = "";
this.newmsg = false;
}

/**

* If a new message was given (probably by an action listener above in the main
* class) then set it.

* @param message

*/

public void SetMessage(String message) {

this.message = message;

this.newmsg = true;

}

/**

* The runnable.

*/

public void run() {

Boolean error = false;
Buf feredWriter writer = null;

:;ﬁtér = new BufferedWriter (new OutputStreamWriter (socket.getOutputStream())) ;
/* Loop while client is connected. */

while(Server. connected) {

/* Workaround for fast (modern) processors. */

Thread.sleep(1l);

/* If empty skip. */

if ((message == null || message.equals("") || message.isEmpty())) {

continue;

}else{

/* Workaround for fast (modern) processors. */

Thread.sleep(l);

/* If a new message has been set (externally). */

if (newmsg == true){

try {
if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append("#You said: " 4+ message,true);

}

} catch (IOException e) {
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e.printStackTrace();

}

Server .FullTextServer = Server.FullTextServer + "#You said: " + message + "\r\n";
Server .textAreaServer .setText (Server.FullTextServer);
writer.write(message) ;

writer .newLine() ;

writer.flush();

newmsg = false;

Server .MessageTextField.setText("") ;

}

}

}

/* Catch any kind of error, log it, print it. */

} catch (Exception exp) {

error = true;

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(exp.toString (), false) ;

}

} catch (IOException el) {

el.printStackTrace ();

}

} finally {

try {

if ((error = true) ||

(InetAddress.getByName (Server.connectionSocket.getInetAddress () .getHostName () .toString
()) .isReachable(10000)==false) ) {

Server.lblConnected.setForeground (Server .red) ;

Server.lblConnected.setText ("Not connected");

Server .connected = false;

Server .FullTextServer += Server.IP + " disconnected.\r\n";
Server .textAreaServer .setText( Server.FullTextServer) ;

try {

if (Server.serversettings.isServerLoggingEnabled () == true) {
Server.log.append(Server.IP + " disconnected.",true);

}

} catch (IOException e) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true) {
Server.log.append(e.toString () ,false);

}

} catch (IOException e2) {
e2.printStackTrace () ;

}

}

try {

if ( Server.connectionSocket !'= null){
Server .connectionSocket .close();
Server.connectionSocket = null;

Server .welcomeSocket.close() ;

Server .welcomeSocket = null;

Server.stopSingleConnection (true) ;

}

} catch (IOException el) {

try {

if (Server.serversettings.isServerLoggingEnabled () == true){
Server.log.append(el.toString() , false) ;

}

} catch (IOException e2) {
e2.printStackTrace ();

}

}

}

} catch (IOException e) {
e.printStackTrace();
}finally{

}

e
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ServerLogging.java

import java.io.File;

import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Paths;
import java.util.Date;

/**

* SocketSnapshot's Server's Logging class.
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*x/

public class ServerLogging {
private String Log;
private String filename;

/**

* The constructor.

*/

public ServerLogging() {
filename = "ServerlLog.log";
this.Log = "";

}

/**

* Self-explanatory.
* @return Returns true if file exists, false otherwise.

*/

public Boolean DoesFileExist () {

File f = new File("./" + this.filename);
if (f.exists() && 'f.isDirectory()) {
return true;

}

return false;

}
/**

* Creates a new log if the log doesn't already exist.
* @throws IOException In case of error.

*/

public void makeLog() throws IOException{

if (DoesFileExist())({

File file = new File("./" + this. filename);

file.delete () ;

}

Files.write (Paths.get ("./" + this.filename), this.Log.getBytes());
}

/**

* Appends the log

* @param str The String to append.

* @param who Boolean which allows the method

* to decided whether it's a stack

* trace or a message box event (action) to be logged.
* @throws IOException In case of error.

*

/

public void append(String str,Boolean who) throws IOException{
if ('DoesFileExist()){

return;

}

String str2 = "";
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Date date = new Date();

if (who == true) {

str2 = "#### Message Box Action ####";

}else{

str2 = "#### Stack ####";

}

this.Log = this.Log + str2 + " " + date.toString() + "\r\n" + str + "\r\n";
makeLog() ;

}

/‘k‘k

* @return The Log itself.
*/

public String ToString(){
return Log;

}
/**

* @return The Filename itself.

*/

public String getFileName () {
return filename;

}

}
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ServerSettings.java

.10.Buf feredReader;
.io0.File;
.10.FileReader;
.10.I0Exception;
.nio.file.Files;
.nio.file.Path;
.nio.file.Paths;
.util.ArrayList;
.util.List;

import
import
import
import
import
import
import
import
import

java
Jjava
java
Jjava
java
Jjava
java
java
java

/**

* SocketSnapshot's Server's Settings
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

class.

public class ServerSettings {

private Boolean ServerLogging;

private Boolean ServerSnapping;

private String Client Folder;

private String ServerLog File Folder;
private String ServerSnapshot Folder;
private double ServerPerc;

private static String filename;

private static int ServerSnapping seconds;

/**
* The constructor.

*/

public ServerSettings () {
Path relativePath = Paths.get("./");

Path fullPath = relativePath.toRbsolutePath ()
String str = fullPath.toString();

filename = "ServerSettings.cfg";

this.Client Folder =
this.ServerLog File Folder =
this.ServerSnapshot Folder =

ServerlLogging = true;
ServerSnapping = true;
ServerSnapping seconds = 60;
ServerPerc = (double) 10;

}

/**

* Self-explanatory.
* @return Returns true if file exists,

*/

false

public static Boolean DoesFileExist () {
File £ = new File("./" + filename);
if (f.exists() && 'f.isDirectory()) {
return true;

}

return false;

}

/**
*

* Parse a single String line and check whether it is a valid settings

command

* or not.

*

* @param left The substring left of "=".

* @param right The substring right of "=".
*

@return True if correct line,

MAYAINA-AIKATEPINH MTAPNIAAAKH

str.substring(0,str.length()=-2);
str.substring(0,str.length()-1);
str.substring(0,str.length()-1);

otherwise.

configuration

false otherwise.
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*/

public Boolean ParseLine(String left,String right) {
if ((left.equals (" [Client Folder]")

|l (left.equals("[ServerLog File Folder]")

Il (left.equals("[ServerSnapshot Folder]"))))){

if (right == null || right.equals("") || right.isEmpty()){
if (left.equals("[ServerLog File Folder]")){
setServerLogFolder ("");

return true;

}else if (left.equals (" [ServerSnapshot Folder]"))({
setServerSnapshotFolder ("");

return true;

return false;

}else{

File f = new File(right);

if(f.exists() && f.isDirectory()) {

if (left.equals("[Client Folder]")){
setClientFolder (right);

}else if (left.equals (" [ServerLog File Folder]")){
setServerLogFolder (right) ;

}else{

setServerSnapshotFolder (right) ;

}

return true;

}

return false;

}

}else if ((left.equals("[ServerLogging]l™) || (left.equals("[ServerSnapping]")))){
if (right.equals("true™) || (right.equals("false™))){

if (left.equals("[ServerLogging]")) {

if (right.equals ("true™)) {
setServerLogging (true) ;

}else{

setServerLogging (false) ;

}

}else{

if (right.equals ("true™)) {
setServerSnapping (true) ;

}else{

setServerSnapping (false) ;

}

}

return true;

}

}else if (left.equals (" [ServerSnapping seconds]")) {
int number = 0;

try {

number = Integer.parselnt (right);

if ('((number > 1) && (number < ¢
return false;

}

} catch (NumberFormatException e) {

return false;

}

setServerSnapping seconds (number) ;

return true;

}else if (left.equals (" [Serverpercentage]")){
double number = 0;

try {

number = Double.parseDouble(right);

if ('((number >= (double)0) && (number <= (double) 100))){
return false;

}

} catch (NumberFormatException e) {

return false;

}

setServerpercentage Warning(number) ;

return true;

}

return false;

}

/‘k*
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Parses a whole Server Settings file.

@param settings The ServerSettings to be parsed.
@return True i1if the settings were in correct format, false otherwise.

/

* % X X X %

public static Boolean ParseExistingFile(ServerSettings settings){
if ('DoesFileExist()) {

return false;

}

List<String> strings = new ArrayList<String>();

Buf feredReader br = null;

try {

String sCurrentlLine;

br = new BufferedReader (new FileReader ("./" + filename));

while ((sCurrentLine = br.readLine()) '= null) {
strings.add (sCurrentLine) ;
}

} catch (IOException e) {
e.printStackTrace();

} finally {

try {

if (br !'= null)br.close();
} catch (IOException ex) {
ex.printStackTrace () ;

}

}

if (strings.size () '= 7){

return false;

}

for (int i = 0; i < strings.size(); i++){

String current = strings.get (i);
int charCount = current.replaceAll("["=]", "").length();
if (charCount != 1){

return false;

}

String[] parts = strings.get(i).split("=");
if (parts.length !'= 1 && parts.length !'= 2){
return false;

}

if (parts.length == 2){

if (settings.Parseline(parts[0],parts[1]) == false){
return false;

}

}else{

if (settings.Parseline(parts[0],"") == false) {
return false;

}

}

}

/* Check if everything is filled up. */

if ((settings.isServerLoggingEnabled() == true) && ((settings.getServerLogFolder () !=
null) || (! (settings.getServerLogFolder().equals(""))) ||
! (settings.getServerLogFolder () .isEmpty()))){

return false;

}else if ((settings.isServerSnappingEnabled () == true) &&
((settings.getServerSnapshotFolder () '= null) ||

(! (settings.getServerSnapshotFolder () .equals(""))) ||

! (settings.getServerSnapshotFolder () .isEmpty()))){

return false;

}

return true;

}

/**

* Creates a new ServerSettings file (using the current ServerSettings in this class).
* @param settings The ServerSettings to be created.

* @throws IOException In case of error.

*/

@SuppressWarnings ({ "static-access" })
public void makeFile(ServerSettings settings) throws IOException{
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if (DoesFileExist()) {

File file = new File("./" 4+ settings.getServerFileName());
file.delete () ;

makeFile (settings) ;

}else{

String content = "";

content += "[Client Folder]=" + settings.getClientFolder() + "\r\n";

content 4= "[ServerLog File Folder]=" 4 settings.getServerLogFolder() + "\r\n";
content 4= "[ServerSnapshot Folder]=" 4 settings.getServerSnapshotFolder () + "\r\n";
content += "[ServerlLogging]=" + settings.isServerLoggingEnabled () + "\r\n";

content += "[ServerSnapping]=" + settings.isServerSnappingEnabled () + "\r\n'";
content += "[ServerSnapping seconds]=" + settings.getServerSnapping seconds () +
"\r\n";

content +4= "[Serverpercentage]=" + settings.getServerpercentage Warning();

Files.write (Paths.get ("./" 4+ settings.getServerFileName ()), content.getBytes());
}
}

/**

*

* @return Set the Server Settings filename.
*x/

public String getServerFileName () {
return filename;

}
/**

*
* @param FolderPath Set the Client Folder path.
*/

public void setClientFolder(String FolderPath) {
this.Client Folder = FolderPath;
}

/‘k*
*

* @param FolderPath Set the Server Log Folder path.
*/

public void setServerLogFolder (String FolderPath) {
this.ServerLog File Folder = FolderPath;
}

/**

*

* @param FolderPath Set the Server Snapshot Folder Folder path.
*/

public void setServerSnapshotFolder (String FolderPath){
this.ServerSnapshot Folder = FolderPath;
}

/‘k*
*

* @param ServerSnapping seconds Set the "take a snapshot every x" seconds to be set.

*/

@SuppressWarnings({ "static-access" })
public void setServerSnapping seconds(int ServerSnapping seconds) {
this.ServerSnapping seconds = ServerSnapping seconds;

}

/**

*

* @param value Set whether Server Logging is enabled.
*/

public void setServerLogging (Boolean value) {
this.ServerLogging = value;

}
/**

* @param value Set whether Server Snapshots are enabled.

*/
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public void setServerSnapping(Boolean value) {
this.ServerSnapping = value;

}

/**
*

* @param value Set Snapshot Warning threshold.
*/

public void setServerpercentage Warning(double value) {
this.ServerPerc = value;

}
/‘k*

*
* @return The Client Folder path.
*/

public String getClientFolder () {
return Client Folder;

}

/‘k*
*

* @return The Server Log Folder path.
*/

public String getServerLogFolder (){
return Serverlog_File Folder;

}

/‘k*
*

* @return The Server Snapshot Folder path.
*/

public String getServerSnapshotFolder () {
return ServerSnapshot Folder;

}
/**

*

* @return True if Server Logging is enabled, false otherwise.

*/

public Boolean isServerLoggingEnabled() {
return ServerLogging;

}
/‘k*

* @return True if Server Snapshots are enabled, false otherwise.

*/

public Boolean isServerSnappingEnabled () {
return ServerSnapping;

}
/‘k*

*

* @return The "Take a snapshot every x" seconds.

*/

public static int getServerSnapping seconds () {
return ServerSnapping seconds;

}

s
*

* @return The Snapshot Sending (Percentage thresohold).
*/

public double getServerpercentage Warning() {
return ServerPerc;

}

}
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ServerSettingsPopUp.java

import java.awt.Color;

import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;

import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.io.File;

import java.io.IOException;

import java.util.concurrent.TimeUnit;

import javax.swing.JButton;

import javax.swing.JCheckBox;

import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JOptionPane;
import javax.swing.JPanel;

import javax.swing.JRootPane;

import javax.swing.JTextField;

import javax.swing.border .EmptyBorder;

/**

* SocketSnapshot's Server Settings Popup
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

public class ServerSettingsPopup extends JFrame {
/* Private Variables - JAVA SWING (GUI). */

private JButton btnServerLogFolder;

private JButton btnServerSaveAndClose;
private JButton btnSetServerSnapshotFolder;
private JCheckBox ServerLogcheckBox ;

private JLabel WarningLabel;

private JLabel labelSnapshotStatus;

private JLabel labelXSeconds;

private JLabel 1lblSendASnapshot;

private JLabel 1blServerFolderSettings;
private JLabel lblServerLogEnabled;

private JLabel 1blServerLogFile;

private JLabel 1lblSnapshots;

private JLabel 1blWarn;

private JLabel 1blWarnClientIf;

private JPanel contentPane;

private JTextField ClientFolderTextField;
private JTextField ServerLogFolderTextField;
private JTextField ServerSnapshotFolderTextField;

/* Serials.

*

* SerialVersionUID is a unique identifier for each class,

* by which Java Virtual Machine compares the versions of class.

* If we don't provide this field explicitly , Java Virtual Machine

* generates it automatically for every class . The Algorithm for

* generating SerialVersionUID is highly dependent on the Java Virtual Machine
version,

* and class structure.

*/

private static final long serialVersionUID = 1L;
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/* Colors. */

public Color black = new Color (0,0
public Color green = new Color (0,255,
public Color red = new Color (255,0,0);

0);

O~

’
[~

)

/**
* Creates the Server Settings Popup.

*/

@SuppressWarnings ("static-access")

public ServerSettingsPopup() {

this.setTitle ("SocketSnapshot (Server) Settings");
setDefaultCloseOperation(JFrame.DISPOSE ON CLOSE) ;

setUndecorated(true) ;

getRootPane () .setWindowDecorationStyle (JRootPane .INFORMATION DIALOG) ;

setBounds (100, 100, 503, 278);

contentPane = new JPanel();

contentPane.setBorder (new EmptyBorder(5, 5, 5, 5));

setContentPane (contentPane) ;

GridBagLayout gbl contentPane = new GridBagLayout();

gbl contentPane.columnWidths = new int[] {14, 141, 0, 0, O};

gbl contentPane.rowHeights = new int[]{0O, -11, &, 27, O, O, O, O, O, O, O, O, 20, O};
gbl contentPane.columnWeights = new double[]{0.0, 0.0, 1.0, 1.0, Double.MIN VALUE};
gbl contentPane.rowWeights = new double[]{0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, Double.MIN VALUE};
contentPane.setLayout (gbl contentPane) ;

/***

*

* 88 88 88

* 88 88 88

* 88 88 88

* 88 ,adPPYYba, 88, dPPYba, , adPPYba, 88 ,adPPYba,
* 88 " ‘Y8 88P' "8a a8P 88 88 I8[ "
* 88 ,adPPPPP88 88 dg gppm"mrmrmrnnt g3y “"Y8ba,
* 88 88, ,88 88b, ,a8"  "8b, ,aa 88 aa 18I
* 88888888888 ""8bbdP"Y8 8Y"Ybbd8"' " "Ybbd8"' 88 " "YbbdP"'
*

*

*/

/‘k**

*

* Create a JLabel "Warning".

* F—F—t—t—t—t—F+—+ F—t—t—t+—+—+

* [Wlalrinlilnlgl |Llalblell]

* F—F—t—t—t—t—F+—F F—t—+—+—+—+

* With the JLabel class, you can display unselectable text and images.
*

/

WarningLabel = new JLabel ("");

WarningLabel. setForeground(Color.RED) ;

GridBagConstraints gbc WarningLabel = new GridBagConstraints();
gbc_WarningLabel .anchor = GridBagConstraints.WEST;

gbc WarningLabel .gridwidth = 2;

gbc_WarningLabel .insets = new Insets(0, 0, 5, 5);

gbc WarningLabel .gridx = 1;

gbc WarningLabel .gridy = 2;

contentPane.add(WarningLabel, gbc WarningLabel);

*
*
*

Create a JLabel "Folder Settings".
+—t—t—t—F—+—+ +—+—F—F—t—F—+t—F+ -+ +—+—+—+-+—+
[Flollldlelr| [Sleltltlilnlgls| |Llalblell]
+—t—t—t—F—+—+ +—Ft—F—F—t—F—t—F+ -+ +—+—+—+—-+—+
With the JLabel class, you can display unselectable text and images.

* % o X ok ok b O

~

lblServerFolderSettings = new JLabel("Folder Settings");
GridBagConstraints gbc lblServerFolderSettings = new GridBagConstraints();
gbc lblServerFolderSettings.gridwidth = 3;
gbc_lblServerFolderSettings.insets = new Insets(0, 0, 5, 0);

gbc lblServerFolderSettings.gridx 1;

gbc_lblServerFolderSettings.gridy 3;
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contentPane.add(lblServerFolderSettings, gbc lblServerFolderSettings);

*
*
*

Create a JLabel "Log file Settings".
+-F—+—+ +—+—+—+-+ +—+—+—F—F+ -+ +—F+—F—+—+—+
[Lliolgl IF[illlel ISleltltliilnlgls| |Llalblell]
+—t—+—+ +—t—+—+ -+ +—t—t—t—F—F—+—+—+ +—+—+—+—+—+
With the JLabel class, you can display unselectable text and images.

X% X X ok o o O

~

lblServerlLogFile = new JLabel("Log File Settings");
GridBagConstraints gbc lblServerLogFile = new GridBagConstraints();
gbc _1blServerLogFile.gridwidth = 3;

gbc lblServerLogFile.insets = new Insets (0, 0O, 5, 0);

gbc lblServerLogFile.gridx = 1;

gbc lblServerLogFile.gridy = 7;

contentPane.add(lblServerLogFile, gbc lblServerLogFile) ;

/‘k**

Create a JLabel "Log Enabled".
t—t—t—+ F—F—t—t—t—t—F—+
ILlolgl [EInlalbllleld]
t—t—t—+ F—F—t—t—t—t—F—+
With the JLabel class, you can display unselectable text and images.

/

X % X X X X X

1blServerLogEnabled = new JLabel("Log enabled?");

GridBagConstraints gbc lblServerLogEnabled = new GridBagConstraints();
gbc lblServerLogEnabled.insets = new Insets(0, O, 5, 5);

gbc lblServerLogEnabled.gridx = 1;

gbc lblServerLogEnabled.gridy = 8;
contentPane.add(lblServerLogEnabled, gbc lblServerLogEnabled) ;

*
*
*

Create a JLabel "Snapshots Enabled".
R et e T T e e e e e st e S e
[SInlalpls|hloltls| [Elnlalbllleld]
R e e e e i e I S B e e
With the JLabel class, you can display unselectable text and images.

X% X X X

~

1blSnapshots = new JLabel ("Snapshots?");

GridBagConstraints gbc lblSnapshots = new GridBagConstraints();
gbc_lblSnapshots.insets = new Insets(0, 0, 5, 5);

gbc 1blSnapshots.gridx = 1;

gbc_1blSnapshots.gridy = 9;

contentPane.add(lblSnapshots, gbc lblSnapshots);

/***

*

* Create a JLabel "Snapshot Status".

* +—t—t—t—F—F—t—+—+ F—t—t—+—+—+—+

* ISinlalplslhlolt] [S[tlaltluls]

* +—t—t—t—F—t—t—+—+ F—F—t—+—+—+—+

* With the JLabel class, you can display unselectable text and images.
*/

labelSnapshotStatus = new JLabel("");

if (Server.serversettings.isServerSnappingEnabled() == true) {
labelSnapshotStatus.setText ("Enabled!™);

}else{

labelSnapshotStatus.setText ("Disabled! ™) ;

}

GridBagConstraints gbc labelSnapshotStatus = new GridBagConstraints();
gbc labelSnapshotStatus.gridwidth = 2;

gbc_labelSnapshotStatus.insets = new Insets(0, 0, 5, 0);

gbc labelSnapshotStatus.gridx = 2;

gbc_labelSnapshotStatus.gridy = 9;
contentPane.add(labelSnapshotStatus, gbc_ labelSnapshotStatus);

/***
*

* Create a JLabel "Send a snapshot every".
* t—f—t—t—+ +—F F—Ft—t—t—t—F—F—F—+ F—t—F—F+—F—+

122



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

* ISlelnldl lal IsInlalplsihlolt] lelvielzr|yl|

* +-t—+—+—+ +—+ -+t -+ -+

* With the JLabel class, you can display unselectable text and images.
*/

1blSendASnapshot = new JLabel("Send a snapshot every'");
GridBagConstraints gbc lblSendASnapshot = new GridBagConstraints();
gbc lblSendASnapshot.insets = new Insets (0, 0, 5, 5);

gbc 1blSendASnapshot.gridx = 1;

gbc_lblSendASnapshot.gridy = 10;

contentPane .add(lblSendASnapshot, gbc lblSendASnapshot) ;

/‘k**

* Create a JLabel "Seconds".

* +—t—t—Ft—F—F—+—+ +—F—F—+—+—+

* ISlelclolnldls| |Llalblell]

* +—t—t—Ft—F—F—+—+ +—F—F—+—+—+

* With the JLabel class, you can display unselectable text and images.
*

/

labelXSeconds = new JLabel("") ;

String temp = ServergetTIME(Server.serversettings.getServerSnapping seconds ());
labelXSeconds .setText (temp) ;

GridBagConstraints gbc labelXSeconds = new GridBagConstraints() ;

gbc labelXSeconds.gridwidth = 2;

gbc_labelXSeconds.insets = new Insets(0, 0, 5, 0);

gbc labelXSeconds.gridx = 2;

gbc labelXSeconds.gridy = 10;

contentPane.add(labelXSeconds, gbc labelXSeconds);

*
*
*

Create a JLabel "Warn Client if % exceeds".
+—F—+—+—+ -+ -+ +—+—F+-F+-+-+
[Wlalrin] [Clllileln|t]| [|Llalblell]
+—F—+—+—+ -+ -+—+—+ +—+—F+-F+-+-+
With the JLabel class, you can display unselectable text and images.

* 3% o % ok X ok O

~

lblWarnClientIf = new JLabel ("Warn client if % exceeds");
GridBagConstraints gbc lblWarnClientIf = new GridBagConstraints() ;
gbc_lblWarnClientIf.insets = new Insets(0, 0, 5, 5);

gbc lblWarnClientIf.gridx = 1;

gbc_lblWarnClientIf.gridy = 11;

contentPane.add(lblWarnClientIf, gbc lblWarnClientIf) ;

/**'k

* Create a JLabel "Warn".

* F—F—t—t—+ +—t—F—F+—+—+

* [Wlalrlin] |Llalblell]

* +—t—t—t—+ +t—t—F—F—F+—+

* With the JLabel class, you can display unselectable text and images.
*

/

1blWarn = new JLabel("");

lblWarn. setText (Server.serversettings.getServerpercentage Warning () + "%");
GridBagConstraints gbc lblWarn = new GridBagConstraints();

gbc 1blWarn.gridwidth = 2;

gbc lblWarn.insets = new Insets(0, 0, 5, 5);

gbc 1blWarn.gridx = 2;

gbc lblWarn.gridy = 11;

contentPane.add(lblWarn, gbc lblWarn);

"Ybbd P

* Create a JTextField for Client's Folder.

* =ttt —t—t—+ +—t—F—F—t—+—+ -ttt —F—+—+—+
* [CI1llileln|t] |Flollldlelr| [Tlelx|t|Flilell]d]
* =ttt —F—t—+ +—t—F—F—t—+—+ -ttt —F—+—+—+
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*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

ClientFolderTextField = new JTextField() ;
ClientFolderTextField.setText(Server.serversettings.getClientFolder()) ;
ClientFolderTextField.setEditable (false) ;

GridBagConstraints gbc ClientFolderTextField = new GridBagConstraints();
gbc ClientFolderTextField.gridwidth = 2;
gbc_ClientFolderTextField.insets = new Insets (0, 0, 5, 0);

gbc ClientFolderTextField.fill = GridBagConstraints.HORIZONTAL;

gbc ClientFolderTextField.gridx 2;

gbc ClientFolderTextField.gridy = 4;
contentPane.add(ClientFolderTextField, gbc ClientFolderTextField) ;
ClientFolderTextField.setColumns (10);

/***

* Create a JTextField for Server Log Folder.

* F=t=t—Ft—t=t=+ +—t—F+—+ ==t —F—t—F—t—t—+ -+
* ISlelrlvielr| [Lliolgl ITlelx|tIF|ilell]|d]
* F=t—t—F—t=F=+ =t -+ =ttt -+ -+
*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

ServerLogFolderTextField = new JTextField() ;
ServerLogFolderTextField. setText (Server.serversettings.getServerLogFolder());
ServerLogFolderTextField.setEditable (false) ;
ServerLogFolderTextField. setColumns (10) ;

GridBagConstraints gbc ServerLogFolderTextField = new GridBagConstraints();
gbc_ServerLogFolderTextField.gridwidth = 2;

gbc ServerLogFolderTextField.insets = new Insets(0, O, 5, 0);
gbc_ServerLogFolderTextField.fill = GridBagConstraints.HORIZONTAL;

gbc ServerLogFolderTextField.gridx = 2;

gbc_ServerLogFolderTextField.gridy = 5;
contentPane.add(ServerLogFolderTextField, gbc_ServerLogFolderTextField);

/***

* Create a JTextField for Server Snapshot Folder.

* +—t—t—t—+—+—+ +—t—F -ttt -+ -+ -ttt —+—+
* ISlelrlvlielr| [SInlalplsihlolt] [Tlelx|tIF|ilellld]
* F—t—t—F—+—F+—+ +—F—F =ttt -+ -+ =ttt —F—F—t—F—+—+
*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

ServerSnapshotFolderTextField = new JTextField() ;
ServerSnapshotFolderTextField. setText (Server. serversettings.getServerSnapshotFolder())
ServerSnapshotFolderTextField.setEditable (false) ;
ServerSnapshotFolderTextField.setColumns (10);

GridBagConstraints gbc ServerSnapshotFolderTextField = new GridBagConstraints();
gbc ServerSnapshotFolderTextField.gridwidth = 2;
gbc_ServerSnapshotFolderTextField.insets = new Insets (0, 0, 5, 0);

gbc ServerSnapshotFolderTextField.fill = GridBagConstraints.HORIZONTAL;
gbc_ServerSnapshotFolderTextField.gridx = 2;

gbc ServerSnapshotFolderTextField.gridy = 6;

contentPane .add(ServerSnapshotFolderTextField, gbc ServerSnapshotFolderTextField);

/***

*

* 88888888ba

* 88 "8b ,d ,d

* 88 , 8P 88 88

* 88aaaaaal8P' 88 88 MM88MMM MM88MMM , adPPYba, 8b,dPPYba, , adPPYba,
* ggnmnnnmrgh, 88 88 88 88 ag" "8a 88P' ""B8a I8] "
* 88 "8b 88 88 88 88 8b ds 88 88 ""Y8ba,
* 88 a8p "8a, ,a88 88, 88, "8a, ,a8" 88 88 aa 181
* 88888888P" ""YbbdP'YS8 "Y 888 "Y888 T "YbbdP"' 88 88 " "YbbdP"'
*

*

*/
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/***

*

IS Ille It |11 LITC LI T Tlle IHin [t 1] [1IE [llo ]Il
[11d [lle |Ilx ||

*

R N N N e N T T
[T

[/ NI/ NI/ NI/ NI/ NI/ NI/ N/ NI/ N/ NI/ NI/ N/ NI/ NI\
/_NI/__\I

*7/

JButton btnSetClientFolder = new JButton ("Set Client Folder...");

btnSetClientFolder .addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

final JFileChooser chooser = new JFileChooser () {

private static final long serialVersionUID = 1L;

public void approveSelection () {

if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection() ;

}

};

chooser.setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnVal = chooser.showOpenDialog (getParent ());

if (chooser.getSelectedFile() == null) {

return;

}

String absolute = chooser.getSelectedFile() .getAbsolutePath();
if(returnval == JFileChooser .APPROVE OPTION) {

WarningLabel.setText ("");

ClientFolderTextField.setForeground (black) ;

ClientFolderTextField.setText (absolute);

}

}

});

btnSetClientFolder.setToolTipText ("<html>Click to set/change the folder where the
recieved files and folders (in .ZIP format) \r\n<br>\r\nshould be

saved. </br>\r\n<br></br>\r\n<br></br>\r\nThe root directory of the folder that this
application was launcher is the default.</br>\r\n</html>") ;

GridBagConstraints gbc btnSetClientFolder = new GridBagConstraints() ;

gbc _btnSetClientFolder.fill = GridBagConstraints.HORIZONTAL;
gbc_btnSetClientFolder.insets = new Insets(0, 0, 5, 5);

gbc btnSetClientFolder.gridx = 1;

gbc_btnSetClientFolder.gridy = 4;

contentPane.add(btnSetClientFolder, gbc btnSetClientFolder);

/ *x x

* 1S Ille [11t [l [T [ llo [1lg Il [ITE [llo 11X [1ld Ille Illxr |
* R R R T e R e e
* L/ NI/ NI/ NI/ NI NN NI/ NI NN NI/ NI/ NI\
*/

btnServerLogFolder = new JButton("Set log folder...");

btnServerLogFolder .addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

final JFileChooser chooser = new JFileChooser () {

/**

*

*/

private static final long serialVersionUID = 1L;

public void approveSelection () {

if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection() ;

}

}i

chooser. setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnval = chooser.showOpenDialog (getParent ());

if (chooser.getSelectedFile() == null) {
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return;

}

String absolute = chooser.getSelectedFile() .getAbsolutePath();
if(returnval == JFileChooser .APPROVE OPTION) {

WarningLabel.setText ("");

ServerLogFolderTextField. setForeground (black) ;
ServerLogFolderTextField. setText (absolute);

}

}

});

btnServerLogFolder.setToolTipText ("<html>Click to set/change the folder where the log
file should be saved.\r\n<br></br>\r\n<br>A logfile is a file that records either
events that occur in this program as well as messages</br>\r\n <br> between different
users.</br>\r\n<br></br>\r\n<br> Logging is the act of keeping a log. In the simplest
case, messages are written to a single logfile.</br></html>");

GridBagConstraints gbc btnServerLogFolder = new GridBagConstraints() ;

gbc btnServerLogFolder.fill = GridBagConstraints.HORIZONTAL;
gbc_btnServerLogFolder.insets = new Insets(0, 0, 5, 5);

gbc btnServerLogFolder.gridx = 1;

gbc_btnServerLogFolder.gridy = 5;

contentPane.add(btnServerLogFolder, gbc btnServerLogFolder);

/***

* 1S Ille [11t [l [1IS Tlin Illa Illp Ills IIIh [llo I1lt I1ls |

[TITE Tllo FITL 1Ild Ille [llx |

Pl S T T T I U O I O 0 O O
R R R R

I/ NI/ NI/ N/ NI/ NI/ N/ NI/ N/ N/ N/ N/ N/ N/ NN
/ NI/ NI/ NI/ NN

*/

btnSetServerSnapshotFolder = new JButton ("Set Snapshot folder...");

btnSetServerSnapshotFolder.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent e) {

final JFileChooser chooser = new JFileChooser () {

/**

*

*/

private static final long serialVersionUID = 1L;

public void approveSelection () {
if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection() ;

}

};

chooser.setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnVal = chooser.showOpenDialog (getParent ());

if (chooser.getSelectedFile() == null) {

return;

}

String absolute = chooser.getSelectedFile() .getAbsolutePath();
if(returnval == JFileChooser .APPROVE OPTION) {

WarningLabel.setText ("");
ServerSnapshotFolderTextField. setForeground (black) ;
ServerSnapshotFolderTextField. setText (absolute) ;

}

}

})

GridBagConstraints gbc btnSetServerSnapshotFolder = new GridBagConstraints();
gbc_btnSetServerSnapshotFolder.fill = GridBagConstraints.HORIZONTAL;

gbc btnSetServerSnapshotFolder.insets = new Insets (0, 0, 5, 5);

gbc _btnSetServerSnapshotFolder .gridx = 1;
gbc_btnSetServerSnapshotFolder .gridy = 6;
contentPane.add(btnSetServerSnapshotFolder, gbc btnSetServerSnapshotFolder) ;
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btnServerSaveAndClose = new JButton ("Save and Close");
btnServerSaveAndClose .addActionlListener (new ActionListener () {
public void actionPerformed(ActionEvent e) {

String rcvdf = ClientFolderTextField.getText() ;

String logf = ServerLogFolderTextField.getText();
String snapsf = ServerSnapshotFolderTextField.getText () ;
if (rcvdf.equals("") || rcvdf = null || rcvdf.isEmpty()){

WarningLabel. setText ("Please check the text marked in red.");
ClientFolderTextField.setForeground (red) ;
ClientFolderTextField.setText("Please select a folder.");

}
if (ServerLogcheckBox.isSelected() == true) {
if (logf.equals("") || logf == null || logf.isEmpty()){

WarningLabel.setText ("Please check the text marked in red.");
ServerLogFolderTextField. setForeground (red) ;
ServerLogFolderTextField. setText ("Please select a folder.");

}

}

if ((ServerSnapshotFolderTextField.getText().equals("Please select a folder."))
|| (ServerLogFolderTextField.getText() .equals ("Please select a folder."))
|l ( ClientFolderTextField.getText().equals ("Please select a folder."))){
return;

}

Server .serversettings.setClientFolder (rcvdf) ;
Server.serversettings.setServerLogging (ServerLogcheckBox.isSelected()) ;
if (Server.serversettings.isServerLoggingEnabled ()){

Server .serversettings.setServerLogFolder (logf) ;

}else{

Server .serversettings.setServerLogFolder ("") ;

File f = new File("./" + "ServerLog.log");

if (f.exists() && 'f.isDirectory()) {

f.delete ()

}

}

if (Server.serversettings.isServerSnappingEnabled()){

Server .serversettings.setServerSnapshotFolder (snapsf) ;

}else{

Server .serversettings.setServerSnapshotFolder ("");

}

try {

Server .serversettings .makeFile (Server.serversettings) ;
JOptionPane.showMessageDialog(null, "Settings saved successfully!™);
setVisible (false) ;

dispose();

} catch (IOException el) {

el.printStackTrace ();

}

1)

GridBagConstraints gbc btnServerSaveAndClose = new GridBagConstraints();
gbc_btnServerSaveAndClose .fill = GridBagConstraints.HORIZONTAL;

gbc _btnServerSaveAndClose .gridwidth = 3;

gbc_btnServerSaveAndClose .gridx = 1;

gbc btnServerSaveAndClose.gridy = 12;
contentPane.add(btnServerSaveAndClose, gbc btnServerSaveAndClose) ;

/***

* e e S e et A S e
* ISlelrlvielr| [Llolgl [Clhlelclklblolx]
* e e e S e A A S e
*/

ServerLogcheckBox = new JCheckBox ("");

ServerLogcheckBox. setSelected(Server.serversettings.isServerLoggingEnabled()) ;
ServerLogcheckBox.addActionListener (new ActionListener() {

public void actionPerformed(ActionEvent e) {
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if (ServerLogcheckBox.isSelected() == true) {

btnServerLogFolder .setEnabled(true) ;
ServerLogFolderTextField. setText (Server.serversettings.getServerLogFolder())
}else{

btnServerLogFolder.setEnabled(false) ;

ServerLogFolderTextField.setText ("");

}

}

})

GridBagConstraints gbc ServerLogcheckBox = new GridBagConstraints();
gbc ServerLogcheckBox.gridwidth = 2;

gbc_ServerLogcheckBox.insets = new Insets(0, 0O, 5, 0);

gbc ServerLogcheckBox .gridx = 2;

gbc_ServerLogcheckBox .gridy = §;

contentPane.add(ServerLogcheckBox, gbc ServerLogcheckBox) ;

if (ServerLogcheckBox.isSelected() == true) {
btnServerLogFolder.setEnabled(true) ;
ServerLogFolderTextField. setText (Server.serversettings.getServerLogFolder())
}else{

btnServerLogFolder.setEnabled(false) ;

ServerLogFolderTextField.setText ("");

}

}

/**

* Convert seconds (integer format) to time (String format)
* @param time wanted The time in seconds (integer).

* @return String format of the seconds.

*/

public static String ServergetTIME (int time wanted) {
String output text = "";

long hours = TimeUnit .SECONDS.toHours(time wanted) ;
long minute = TimeUnit.SECONDS.toMinutes (time wanted) -
(TimeUnit.SECONDS. toHours (time wanted) * 60) ;

long second = TimeUnit.SECONDS.toSeconds (time wanted) -
(TimeUnit.SECONDS. toMinutes(time wanted) *60);

if (hours !'= 0){

output text += hours + " hour";

if (hours !'= 1){

output text += "s, ";
}else{

if (second '= 0 && minute !'= 0){
output text +=", ";

}

}

}

if (minute '= 0){

output text += minute + " minute";
if (minute '= 1) {

output_text += "s, ";

}else{

if (second '= 0){
output text += ",
}

}

}

if (second '= 0){
output text += second + " second";
if (second '= 1){

output text += "s"

}

}

return output text;

}

".
’

}
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Kwdéikag Client

Client.java

import java.awt.Color;

import java.awt.EventQueue;

import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;

import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.io.BufferedOutputStream;
import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.DataOutputStream;
import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.InputStream;

import java.io.InputStreamReader;
import java.io.OutputStreamWriter;
import java.net.ServerSocket;

import java.net.Socket;

import java.net.UnknownHostException;
import java.util.ArrayList;

import java.util.Date;

import java.util.List;

import java.util.concurrent.CancellationException;

import javax.swing.JButton;
import javax.swing.JDialog;
import javax.swing.JFrame;
import javax.swing.JLabel;
import javax.swing.JOptionPane;
import javax.swing.JPanel;
import javax.swing.JScrollPane;
import javax.swing.JTextArea;
import javax.swing.JTextField;
import javax.swing.SwingWorker;
import javax.swing.border .EmptyBorder;
import javax.swing.JMenuBar;
import javax.swing.JMenu;
import javax.swing.JMenultem;

/**

* SocketSnapshot's Client's main class
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

@SuppressWarnings ("serial™)
public class Client extends JFrame({

/***‘k‘k R R I b R b R I I R I ik S bk R S b b I

* B e e e e e e e e e e *
* [Plrlilvialtlel |Vlalrlilalblllels] *
* e e m aa e e I *

R R S I S R S I S R I S I R R I I S R I I S R S I S I I b g ‘k*/

/* Java SWING (GUI) *x/

private JButton btnRequestAFile;
private JLabel lblMessageBox;
private JMenu mnEdit;

private JMenu mnFile;

private JMenuBar menuBar;
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private JMenultem mntmExit;
private JMenuItem mntmSettings;
private JPanel contentPane;
private JScrollPane scrollPane;
private JTextField chatField;

/‘k* EE R R S I R R I R I i S I S I R R b I I

* e T S s *
* [Plulblllilc] [Vlalrlilalblllels]| *
* T s s et S *

KAk hAhA Ak AhkA Ak hk kA Ak hkhkhkhkk,kkhkhkk,k *hhkx x% *‘k‘k**‘k‘k**‘k‘k*/

/* Java SWING (GUI) */

public JButton AbortButton;

public JButton JoinButton;

public JButton SendButton;

public static JTextArea textAreaClient;
public JTextField PortTextField;

public JTextField ServerTextField;

/* Colors */

public Color black = new Color (0,0,0);
public Color green = new Color (0,255,0);
public Color red = new Color (255,0,0);
/* Booleans */

public static boolean ClientConnected = false;

/* Numbers */

o

public static int port =
/* Strings */

public static String FullTextClient = "";
public String ServerSentence = "";

/* Client-only stuff */

public static List<?> ServersFileList = new ArrayList<Object>() ;
public ClientOutputHandler z;

public static ClientSettings settings;

public SwingWorker<Integer, String> workerClient;

public BufferedWriter writerClient;

public static Socket clientSocket = null;

private JMenu mnHelp;

private JMenultem mntmHelp;

private JMenultem mntmAbout;

/**
In Java, the main method is where control enters a program or piece of code;
this is where a program starts its execution.

*
*
*
* Specifically, it instantiates a new Client instance,

* thus a new frame (the Client frame).

*

* @param args Contains the supplied command-line arguments as an array of String
objects.

*/

public static void main (String[] args) {
EventQueue. invokeLater (new Runnable () {
public void run() {

try {

Client frame = null;

frame = new Client (frame) ;
frame.setVisible (true);

} catch (Exception e) {
e.printStackTrace();

}
)

—
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/**

* The Client's constructor;
*

* It does everything that's required for the program to run properly (settings,
et.c.),

* while using other classes as well to perform the required operations.
*

* @param frame The Client's main frame.

*/
public Client (Client frame) {
/* Instantiate Server Settings */

instantiateClientSettings (frame);

R B
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* *
ek ok ok Rk Rk Rk Rk Rk Rk R R R R R R R kR R Rk R R Rk R kR kR kR R R kR kR kR kR kK

e ok ko ko kK ok ok ok ko kK ok ko ko ok ko ok ko kK ok ko ko ok ok kK ok ok ok ko kK ok kK ok ke kK

*
* 88 adss *
* 88 ,d as" *
* 88 88 88 *
* 88 8b,dPPYba, MM88MMM ,adPPYba, 8b,dPPYba, MM8SMMM ,adPPYYba, ,adPPYba, ,adPPYba, *
* 83 88P' "8a 83  a8P 88 88p'  "v8 88 " Y8 ag" " agPp 88 *
* 83 88 88 88 gppTIEEInN  gg 88 ,adPPPPP88  8b gppRTIIITIN ok
* 83 88 88 88, "8b, ,aa 88 88 88, ,88 "8a, ,aa "8b, ,aa *
* 88 88 88  "v888 "Ybbds"' 88 88 “"8pbdP"Y8  "Ybbd8"'  "Ybbdg"' *
N .
kKKK KK KKK KKK KK KK KK KKK KKK KKK

/

/* Set frame's (window's) title. */

this.setTitle ("SocketSnapshot (Client)™);

/* Set Default Close Operation ([X] button) to terminate the program. */
setDefaultCloseOperation(JFrame.EXIT ON CLOSE) ;

/* Set Window's default boundaries (can be resized, and also the window is
responsive) . */

setBounds (100, 100, 408, 365);

/*
* Create a new JPanel and set the correct spacing and alignment.
*

* The JPanel class provides general -purpose containers for lightweight components.
*

*/

contentPane = new JPanel();
contentPane .setBorder (new EmptyBorder(5, 5, 5, 5));
setContentPane (contentPane) ;

/* Use GridBaglLayout for better alignment. */

GridBagLayout gbl contentPane = new GridBagLayout();

gbl contentPane.columnWidths = new int[]{/1, 201, 105, 0};

gbl contentPane.rowHeights = new int[]{24, O, O, 196, 31, 0};

gbl contentPane.columnWeights = new double[]{0.0, 1.0, 1.0, Double.MIN VALUE};

gbl contentPane.rowWeights = new double[]{0.0, 0.0, 0.0, 1.0, 1.0, Double.MIN VALUE};
contentPane.setLayout (gbl contentPane) ;

/‘k*‘k
*

* 88b dss

131



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

* 888Db dsss

* 88" 8b ds'ss

* 88 "8b dg' 88 ,adPPYba, 8b,dPPYba, 88 88 ,adPPYba,
* 88 8b dg' 88 a8P 88 88P' “"8a 88 88 I8[ "
* 88 "8b ds' 88 gppmrmrmrrtt 88 88 88 88 ""Y8ba,
* 88 "888!' 88 "8b, ,aa 88 88 "8a, ,a88 aa 181
* 88 " 8! 88 “"Ybbd8"' 88 88 ""YbbdP'Y8  C"YbbdpP"'
*

*

*/

/* Add a Menu Bar */

menuBar = new JMenuBar () ;
setJMenuBar (menuBar) ;

/**'k

* Add Menu "File" to the Menu Bar.
*

* +—+—+—+—+

. IFlilllel

* +—+—t—+—+

*

*

/

mnFile = new JMenu ("File");
menuBar.add (mnFile) ;

/‘k**

* Add Menu "Exit" to the Menu Bar.
*

* -t —t—+

* [Ex[i]tl

* ==t —t—+

*

*

/
mntmExit = new JMenultem("Exit");
/* Add an Action Listener to the "Exit" Menu Item */

mntmExit.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {
System.exit (0);

}

)

mnFile.add(mntmExit) ;

/***

* Add "Edit" Menu to the Menu Bar.
*

* -ttt —+

* [Eldliltl]

* -ttt —+

*

*

/

mnEdit = new JMenu ("Edit");
menuBar.add (mnEdit) ;

/**'k

* Add "Settings" Menu Item to "Edit" Menu.
* +-t—t—t—+—t+—+—+ -1+

* [Sleltitlilnlgls]

* =t =t —t—t—+—+ -+

*
*

/

mntmSettings = new JMenultem ("Settings') ;
mntmSettings.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
EventQueue. invokeLater (new Runnable () {

public void run() {

try {

ClientSettingsPopup frame = new ClientSettingsPopup() ;
frame.setVisible (true);

} catch (Exception e) {
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e.printStackTrace();

)

- e o

1)
mnEdit.add(mntmSettings) ;

/***

* Add "Help" Menu to the Menu Bar.
*

* +-t—t—+—+

* [Hlelllpl

* +-t—t—+—+

*

*

/

mnHelp = new JMenu ("Help");
menuBar.add (mnHelp) ;

/***

* Add "Help" Menu Item to "Help" Menu.
* +—+—+—+—+

* [Hlelllpl

* +—+—+—+—+

*

*/

mntmHelp = new JMenultem("Help");
mnHelp.add (mntmHelp) ;
mntmHelp.setEnabled(false) ;

/***

* Add "About" Menu Item to "Help" Menu
* +-t—+—+—+—+

* [Alblolult]

* +-t—+—+—+—+

*/

mntmAbout = new JMenultem ("About..");
mntmAbout.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
JOptionPane .showMessageDialog(null,

"This program was created as a part of the project"
+ " of Thesis of Paulina Barniadaki,\n"

+ "student of Electronic Engineering Department, "
+ " School of Applied Sciences.",

"About this program..",
JOptionPane . INFORMATION MESSAGE) ;

}

});

mnHelp .add (mntmAbout) ;

/***

*

* 88 88 88

* 88 88 88

* 88 88 88

* 88 ,adPPYYba, 88, dPPYba, ,adPPYba, 88 ,adPPYba,
* 88 " ‘Y8 88P' "8a a8P__ 88 88 I8] "
* 88 ,adPPPPP88 88 dg gpp"mmnrnrmt 88 ""Y8ba,
* 88 88, ,88 88b, ,ag8"  "8b, ,aa 88 aa 18I
* 88888888888 "8bbdP"Y8 8Y"Ybbd8"' “"Ybbd8"' 88 T "YbbdpP"'
*

*

x/

/‘k‘k*

* Create a JLabel "Server IP".

*

* F—F—t—t—t—t—+ +—F+—+ +—t—F—F+—+—+

* ISlelrlvielr] [IIP| |Llalblelll]

* F—F—t—t—t—t—+ +—F—+ +—t—F—F+—F—+

*

* With the JLabel class, you can display unselectable text and images.
*

/
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JLabel ServerIPLabel = new JLabel ("Server I1P:");
GridBagConstraints gbc ServerIPLabel = new GridBagConstraints() ;
gbc_ServerIPLabel.anchor = GridBagConstraints.EAST;

gbc ServerIPLabel.insets = new Insets(0, 0, 5, 5);
gbc_ServerIPLabel.gridx = 0;

gbc_ServerIPLabel.gridy = 0;
contentPane.add(ServerIPLabel, gbc ServerIPLabel);

/***

* Create a JLabel "Port".

* +—t—t—+—+ +—+—+—+—-+—+
[Plolrlt] ILlalblell]
+—t—t—+—+ +—+—+—+—+—+

* X X X X

With the JLabel class, you can display unselectable text and images.

/

JLabel PortlLabel = new JLabel ("Port: ");

GridBagConstraints gbc PortLabel = new GridBagConstraints();
gbc_ PortlLabel .anchor = GridBagConstraints.EAST;

gbc PortLabel.insets = new Insets (0, 0, 5, 5);

gbc PortLabel .gridx = 0;

gbc_PortLabel .gridy = 1;

contentPane.add(PortLabel, gbc_PortLabel);

/***

Create a JLabel "Message Box".
=ttt =+ +-+-4-+
[Mlelslslalglel [Blolx]|
s e e e e e I T e

With the JLabel class, you can display unselectable text and images.

/

* % F X X X X

lblMessageBox = new JLabel ("Message Box:'");

GridBagConstraints gbc lblMessageBox = new GridBagConstraints() ;
gbc lblMessageBox.anchor = GridBagConstraints .NORTH;
gbc_lblMessageBox.insets = new Insets(0, 0, 5, 5);

gbc lblMessageBox.gridx = 0;

gbc_lblMessageBox.gridy = 3;

contentPane.add(lblMessageBox, gbc lblMessageBox) ;

*okk

3 ,d 3 88 88
88 8 88 88
,adPPYba, 8b, ,d8 MM88MMM 88aaaaa 88  ,adPPYba, 88 ,adPPYb,88 ,adPPYba, ,adPPYba,
a8p 88  'vg, ,8p' 88 ggrnmmn 88 a8p 88 88 a8" Y88 18 nrooI8[
gpprrmn ) 888 ( 88 88 88 gpp""""""" 88 8b 88 “"Y8ba, ""Y8ba,
"8b, raa ,d8" "8b, 88, 88 88 "8b, ,aa 88 "8a, ,d88 aa 18I aa ]8I
“"Ybbd8"' 8P Y8 "Yyggg 88 88 “"Ybbd8"' 88 “"8bbdP"Y8 "YbbdP"' "YbbdP"'

e

/***

* Create a JTextField for Server's IP.

* +—t—t—t—F—+—+ +—+—F =ttt —F—F—+—+—+—+
* ISlelrlvielr] |TIIP| ITlelx|tIFlilellldl]
* +—t—t—t—F—+—+ +—+—F +—t—t—t—F—F—t+—+—+—+

*

* A JTextField is a basic text control that enables the user to type a small amount of
text.

*/

ServerTextField = new JTextField();

GridBagConstraints gbc ServerTextField = new GridBagConstraints() ;
gbc_ServerTextField.anchor = GridBagConstraints.SOUTH;

gbc ServerTextField.fill = GridBagConstraints .HORIZONTAL;
gbc_ServerTextField.insets = new Insets(0, 0, 5, 0);

gbc ServerTextField.gridwidth = 2;

gbc ServerTextField.gridx = 1;

gbc ServerTextField.gridy = 0;

contentPane.add(ServerTextField, gbc ServerTextField) ;
ServerTextField. setColumns(10) ;

/***

* Create a JTextField for Server's Port.
*
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+—t—+—+—+ +—F—t—Ft—F—F—+—+—+-+
[Plolrltl ITlelxIt|Flilell]d]
+—t—+—+—+ +—F—t—Ft—F—F—+—+—+-+

* % X %

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

PortTextField = new JTextField();

PortTextField.setColumns (10) ;

GridBagConstraints gbc PortTextField = new GridBagConstraints() ;
gbc_PortTextField.anchor = GridBagConstraints.NORTH;

gbc PortTextField.fill = GridBagConstraints.HORIZONTAL;
gbc_PortTextField.insets = new Insets(0, 0, 5, 0);

gbc PortTextField.gridwidth = 2;

gbc PortTextField.gridx = 1;

gbc PortTextField.gridy = 1;

contentPane.add(PortTextField, gbc PortTextField);

/‘k**

Create a JTextField for Chat Message.

*
*
* T e e H At st S R
* [Clhlalt] ITlelx|tIFlilell]dl
* e s S S
*

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

chatField = new JTextField() ;
chatField.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {

z .SetMessage (chatField.getText ()) ;

}

});

chatField.setEnabled(false);
chatField.setColumns(10);

GridBagConstraints gbc chatField = new GridBagConstraints();
gbc _chatField.fill = GridBagConstraints.HORIZONTAL;
gbc chatField.insets = new Insets (0, 0, 0, 5);
gbc_chatField.gridx = 1;

gbc_chatField.gridy = 4;

contentPane.add(chatField, gbc chatField);

/***

*

* 88888888ba

* 88 "gh ,d ,d

* 88 , 8P 88 88

* 88aaaaaa8P' 88 88 MM88MMM MM88MMM ,adPPYba, 8b, dPPYba, ,adPPYba,

* gg"""gh, 88 88 88 88 ag" "8a 88P' “"8a I8[

* 88 ‘8b 88 88 88 88 8b dg 88 88 “"Y8ba,

* 88 a8P "8a, ,a88 88, 88, "8a, ,ag8" 88 88 aa 181

* 88888888P" " "YbbdP'Y8 "Y888 "Y888 "Ybbdp"' 88 88 "Ybbdp"'

*

*

*/

VAR

*

* [1T I1lo 111 [1in |1l [EIB I Htu e Tt [llo [1in [
* L T T O I O I N o
* [/ N/ NV/_ NV N/ N/ N/ N/ N/ N/ NN
*/

JoinButton = new JButton("Join");
/* Add a tooltip to "Join" button. */

JoinButton. setToolTipText ("Join an Server which is listening”
+ " to the port that you gave in the Port TextField."):;
GridBagConstraints gbc JoinButton = new GridBagConstraints () ;
gbc_JoinButton.anchor = GridBagConstraints.NORTH;

gbc JoinButton.fill = GridBagConstraints.HORIZONTAL;
gbc_JoinButton.insets = new Insets(0, 0, 5, 5);

gbc JoinButton.gridx = 1;

gbc JoinButton.gridy = 2;

contentPane.add(JoinButton, gbc JoinButton) ;
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/* Add an action listener to the "Join" button. */

JoinButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {

/* Check if input is correct. */

if (ServerTextField.getText() == null || ServerTextField.getText().equals("") ||
ServerTextField.getText () .isEmpty () ) {

FullTextClient += "Please enter a hostname\r\n.";

textAreaClient.setText (FullTextClient) ;

return;

}

if (PortTextField.getText () == null || PortTextField.getText ().equals("") ||
PortTextField.getText () .isEmpty()){

FullTextClient += "Please enter a port\r\n.";

textAreaClient.setText (FullTextClient) ;

return;

}

/* Check if port is in use. */

try {
port = Integer.parselnt (PortTextField.getText ()) ;
if (' ((port > 1025) && (port < 65536))){

port = 07

}

} catch (NumberFormatException e) {

port = 0;

}

if (port == 0){

FullTextClient += "Please set a valid port.\r\n.";
textAreaClient.setText (FullTextClient) ;

return;

}

try {

/* Attempt to join the Server. */

initiateSingleConnection();
} catch (IOException e) {
e.printStackTrace();

AbortButton = new JButton ("Abort");

/* Add a tooltip to "Abort" button. */
AbortButton.setToolTipText ("Abort the currently connected Server.'");
/* Add an action listener to the "Abort" button. */

AbortButton.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

/* Enable disable the appropriate buttons. */

AbortButton.setEnabled(false);

JoinButton. setEnabled (true) ;

SendButton. setEnabled (false) ;

btnRequestAFile. setEnabled(false) ;

chatField.setEnabled(false);

FullTextClient = FullTextClient + "Aborted from: " + ServerTextField.getText() + ":" +
port + "\r\n";

textAreaClient.setText (FullTextClient) ;

abortSingleConnection () ;

/* Shut down the connection. */
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try {

if (clientSocket !'= null) {
clientSocket.close();
clientSocket = null;

}

} catch (IOException el) {
el.printStackTrace ();

}

return;

}

})

AbortButton.setEnabled(false) ;

GridBagConstraints gbc AbortButton = new GridBagConstraints();
gbc AbortButton.insets = new Insets (0, 0, 5, 0);

gbc AbortButton.anchor = GridBagConstraints .NORTH;
gbc_AbortButton.fill = GridBagConstraints.HORIZONTAL;

gbc AbortButton.gridx 2;

gbc_ AbortButton.gridy 27

contentPane.add(AbortButton, gbc AbortButton) ;

2

SendButton = new JButton("Send");
/* Add a tooltip to "Send" button. */

SendButton. setToolTipText ("Send a message (assuming non-null string in Message
TextField).");
SendButton. setEnabled (false) ;

/* Add an Action Listener to "Send" button */

SendButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
z .SetMessage (chatField.getText ()) ;

}
)

GridBagConstraints gbc SendButton = new GridBagConstraints () ;
gbc_SendButton.anchor = GridBagConstraints.WEST;

gbc SendButton.gridx = 2;

gbc_SendButton.gridy = 4;

contentPane.add(SendButton, gbc SendButton) ;

btnRequestAFile = new JButton("Request a file");
btnRequestAFile.setToolTipText ("<html> This will pop up a new dialog"
+ " which contains the follow interactions: \r\n<br></br>\r\n<br>"

+ "- Request a file list </br>\r\n<br>- Get file </br>\r\n<br>"

+ "- Cancel </br>");

btnRequestAFile. setEnabled(false) ;
btnRequestAFile.addActionlListener (new ActionListener() {

public void actionPerformed(ActionEvent arg0) {

/* Create a new dialog, containing the ClientFileList class (frame). */

try {

ClientFileList dialog = new ClientFileList();
dialog.setDefaultCloseOperation(JDialog.DISPOSE ON CLOSE) ;
dialog.setVisible (true) ;

} catch (Exception e) {
e.printStackTrace();

}
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}
)

GridBagConstraints gbc btnRequestAFile = new GridBagConstraints () ;
gbc_btnRequestAFile.insets = new Insets(0, 0, 0, 5);
gbc_btnRequestAFile.gridx = 0;

gbc_btnRequestAFile.gridy = 4;

contentPane.add(btnRequestAFile, gbc btnRequestAFile) ;

,d
88
,d8  MM88MMM ,adPPYYba,
"Y8
, adPPPPP88
88, ,88
" "8bbdP"Y8

* =ttt —F—F+—+—+ +—F—4+—+ +—+-+-+-+
* IMlelslslalglel [Blolx| [Alr|elal
* =ttt —F—F+—+—+ +—F—4+—+ +—+-+-+-+
*/

/* Make Message Box scrollable. */

scrollPane = new JScrollPane () ;

GridBagConstraints gbc scrollPane = new GridBagConstraints () ;
gbc scrollPane.fill = GridBagConstraints.BOTH;

gbc _scrollPane.insets = new Insets(0, 0, 5, 5);
gbc_scrollPane.gridx = 1;

gbc scrollPane.gridy = 3;

contentPane.add(scrollPane, gbc scrollPane) ;

textAreaClient = new JTextArea ()’
/* Make Message Box uneditable. */
textAreaClient.setEditable(false) ;
textAreaClient.setEnabled (false) ;

scrollPane.setViewportView(textAreaClient);

}

* %

Instantiate a new Settings class (please see the Settings class)
By doing this the program's settings will be running as intended.

X% X X X X

@param frame The Client's main class (frame).

/

public static void instantiateClientSettings(Client frame) {
settings = new ClientSettings();

try {
if (ClientSettings.DoesFileExist()) {
if (ClientSettings.ParseExistingFile(settings) == false) {

File file = new File("./" + settings.getFileName());
file.delete() ;

settings.makeFile(settings);

}

}else{

settings.makeFile(settings);

}

} catch (IOException e2) {

JOptionPane .showMessageDialog(null,

"Cannot write Settings.cfg\nAccess denied.\n.",
"Write Error",

JOptionPane .ERROR MESSAGE) ;
frame.setVisible (false) ;

frame.dispose (),

e2.printStackTrace () ;

}

}

/**

* Attempt to connect to the Server listening to the given port.

* And all the needed procedures are awaiting to be executed upon client's successful
connection.
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* @throws IOException In case of error.

*/

public void initiateSingleConnection() throws IOException {
/* Enable/Disable the appropriate buttons and fields. */
AbortButton.setEnabled(true) ;

JoinButton. setEnabled (false) ;

SendButton. setEnabled (true) ;

btnRequestAFile. setEnabled(true);
chatField.setEnabled(true);

/* Create a new swing worker - required for multithreading. */

workerClient = new SwingWorker<Integer, String>() {
protected Integer doInBackground() throws Exception {

try {

Boolean only repeat once = false;

/* Connect to the listening socket. */

clientSocket = new Socket (ServerTextField.getText(), port) ;
/* Publish it (See the process () method below). */
publish("Connected to: " 4+ ServerTextField.getText () + ":" + port);
/* Start Client handlers and output handler threads. */

new Thread(new ClientInputHandler (clientSocket)) .start();

z = new ClientOutputHandler (clientSocket);

Thread ¢ = new Thread(z);

c.start();

/* Send the client's settings only once (see the boolean variable above) */

if (only repeat once == false) {
DataOutputStream outToServer = null;
try {

outToServer = new DataOutputStream(clientSocket.getOutputStream()):
} catch (IOException e3) {
e3.printStackTrace ();

}

try {

if (settings.isSnappingEnabled () = true){
outToServer .writeBytes("~se\r\n") ;

}else{

outToServer .writeBytes("~sd\r\n") ;

}

outToServer.flush();

} catch (IOException e4) {
ed.printStackTrace () ;

}

try {

if (settings.isSnappingEnabled () == true){

outToServer .writeBytes("~" 4+ settings.getSeconds () + "\r\n");
outToServer.flush();

}

} catch (IOException e6) {
e6.printStackTrace (),

}
try {
if (settings.isSnappingEnabled () == true) {

outToServer .writeBytes("~w" + settings.getpercentage() + "\r\n");
outToServer.flush();

}

} catch (IOException e8) {

e8.printStackTrace () ;

}

only repeat once = true;

/* Terminate the connection in-case of error. */

} catch (UnknownHostException ex) {
publish("Unable to connect to: " + ServerTextField.getText () + ":" + port);
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AbortButton.setEnabled(false) ;
JoinButton. setEnabled (true);
SendButton. setEnabled (false) ;
btnRequestAFile. setEnabled(false) ;
chatField.setEnabled(false);
try {

if (clientSocket !'= null) {
clientSocket.close();
clientSocket = null;

}

} catch (IOException el) {
el.printStackTrace ();

}

/* The same. */

} catch (IOException ex) {
publish("Unable to connect to: " 4+ ServerTextField.getText () + ":" + port);
AbortButton.setEnabled(false) ;
JoinButton. setEnabled (true) ;
SendButton. setEnabled (false) ;
btnRequestAFile. setEnabled(false) ;
chatField.setEnabled(false);

try {

if (clientSocket !'= null) {
clientSocket.close();

clientSocket = null;

}

} catch (IOException el) {
el.printStackTrace ()

}

}

return 1;

}

protected void done() {

try {

} catch (CancellationException e) {
return;

}

}

protected void process(List<String> chunks) {

// Here we receive the values that we publish ().

for (final String string : chunks) {
FullTextClient = FullTextClient + string + "\r\n";
textAreaClient.setText (FullTextClient) ;

}

}

}i

workerClient.execute();

}
/k*

* Terminates the connection.

*/

public void abortSingleConnection () {
ClientConnected = false;
workerClient.cancel (true) ;

}

/**
SocketSnapshot's Client's Input Handler (sub-)class

* X X

Note: Because this class works side-by-side with Client class,

* it's not set "public" (thus no separate class file is required) .
*

* @Qauthor Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

public static class ClientInputHandler implements Runnable {
private Socket socket;

public ClientInputHandler (Socket socket) {
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this.socket = socket;

}

public void run() {

ClientConnected = true;

Buf feredReader reader = null;

try {

reader = new BufferedReader (new InputStreamReader (socket.getInputStream())) ;
while (ClientConnected) {

String text = "";

if (ClientConnected == true) {

text = reader.readLine();

}
/* If given (Server output) string is NOT empty. */
if ((text !'= null) && ! (text.equals("")) && ! (text.isEmpty())){

/* If the prefix is "#" then it's the file send command. */

if ((text.charAt(0) == '"#') && (text.length() > 1)){

String filename = text.substring(l,text.length());

Client.FullTextClient = Client.FullTextClient + "Attempting to recieve " 4+ filename +
" \I\I’l" ;

Client.textAreaClient .setText(Client.FullTextClient);
new Thread(new ClientRecieveHandle (port+1l,filename)).start () ;
continue;

/* If the prefix is "|" then it's the command whereas
* the file list (one string line means one file/folder) is sent. */

}else if ((text.charAt(0) = '|') && (text.length() == 1)) {
ClientFileList.model.addElement (text.substring(l ,text.length()));
continue;

/* Else if the prefix is "&" it means that it's the warn command. */

}else if ((text.charAt(0) == '&¢') && (text.length() > 1)){
Date date = new Date();
Client.FullTextClient = Client.FullTextClient + "A dangerous " + text.substring(l) +

"% was noticed at " 4 date.toString() + "\r\n";
Client.textAreaClient .setText(Client.FullTextClient);
continue;

}

}

if ((text == null || text.equals("") || text.isEmpty())){
continue;

}

/* Else just print the input to the message box. */

Client .FullTextClient = Client.FullTextClient + "#Server said: " + text + "\r\n'";
Client.textAreaClient.setText( Client.FullTextClient) ;
}

reader.close();

}catch (Exception e) {
}

}

}

* %

SocketSnapshot's Client's Output Handler (sub-)class

Note: Because this class works side-by-side with Client class,
it's not set "public" (thus no separate class file is required) .

* % X X o O

@author Paulina Barniadaki
@version 2.0

@since 2015-06-01

@see ftp.ServerOutputHandler
/

* % F X X %

class ClientOutputHandler implements Runnable {
private Socket socket;
private String message;
private boolean newmsg;
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public ClientOutputHandler (Socket socket) {
this.socket = socket;

this.message = "";
this.newmsg = false;
}

public void SetMessage(String message) {
this.message = message;
this.newmsg = true;

}

public void run() {

Buf feredWriter writerClient = null;

try {

writerClient = new BufferedWriter (new OutputStreamWriter (socket.getOutputStream())):
while(ClientConnected) {

Thread.sleep(l);

if ((message == null || message.equals("") || message.isEmpty())) {

continue;

}else{

Thread.sleep(1l);

if (newmsg == true){

Client.FullTextClient = Client.FullTextClient + "#You said: " + message + "\r\n";

Client.textAreaClient .setText(Client.FullTextClient);
writerClient.write (message);

writerClient.newLine();

writerClient. flush();

newmsg = false;

chatField.setText ("") ;

-

catch (Exception exp) {
finally {

e e e et et St

* *

SocketSnapshot's Client's File Recieve Handler (sub-)class

Note: Because this class works side-by-side with Client class,
it's not set "public" (thus no separate class file is required) .

@author Paulina Barniadaki
@version 2.0

@since 2015-06-01

@see ftp.ServerSendHandle
/

X% X X X X X X X ok O

class ClientRecieveHandle implements Runnable {

private int port2;
private String filename;

public ClientRecieveHandle(int port2,String filename) {
this.port2 = port2;
this.filename = filename;

}

public void run() {

ServerSocket RecieveSocket = null;

try {

RecieveSocket = new ServerSocket (port2);
} catch (IOException e) {
e.printStackTrace();

}

Socket connectionSocket = null;

try {

connectionSocket = RecieveSocket.accept();
} catch (IOException e) {
e.printStackTrace();

}

InputStream is = null;

try {
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is = connectionSocket .getInputStream() ;
} catch (IOException e) {
e.printStackTrace();

}

int filesize =
int bytesRead =
int current = 0;

byte[] mybytearray = new byte[filesize];

FileOutputStream fos = null;

try {

File file = new File(Client.settings.getRcvdFolder () + "\\" + filename);
fos = new FileOutputStream(file);

} catch (FileNotFoundException e) {

e.printStackTrace();

}

Buf feredOutputStream bos = new BufferedOutputStream(fos);

try {

bytesRead = is.read(mybytearray, 0, mybytearray.length) ;

} catch (IOException e) {

e.printStackTrace();

}

current = bytesRead;

do{

try {

bytesRead = is.read(mybytearray, current, (mybytearray.length - current));
} catch (IOException e) {

e.printStackTrace();

}

if (bytesRead >= 0){

current += bytesRead;

}

}while (bytesRead > -1);

try {

bos.write(mybytearray, 0, current);
} catch (IOException e) {
e.printStackTrace();

}

Client .FullTextClient = Client.FullTextClient + "Successfully recieved " + filename +
" \I\l’l” ,.

Client.textAreaClient .setText(Client.FullTextClient);

try {

bos.flush() ;

} catch (IOException e) {
e.printStackTrace();

}

try {

bos.close() ;

} catch (IOException e) {
e.printStackTrace();

}

try {

connectionSocket .close();
} catch (IOException e) {
e.printStackTrace();

}

try {
RecieveSocket.close() ;

} catch (IOException e) {
e.printStackTrace();

}

}

}
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ClientFileList.java

import
import
import
import
import
import
import
import
import
import

import
import
import
import
import
import
import
import

java
java
java
java
java
java
java
java
Jjava
java

javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.

.awt.GridBagConstraints;
.awt.GridBaglayout;
.awt.
.awt.event .ActionEvent ;
.awt.event .ActionlListener;
.awt.event .MouseAdapter;
.awt.event .MouseEvent;
.1o0.DataOutputStream;
.io0.File;

.10.I0Exception;

Insets;

swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.

DefaultListModel ;
JButton;

Jbialog;

JList;

JOptionPane;
JPanel ;
JScrollPane;

border .EmptyBorder;

MAYAINA-AIKATEPINH MTAPNIAAAKH

/‘k*

* SocketSnapshot's Client's File List Dialog
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

@SuppressWarnings("serial™)
public class ClientFileList extends JDialog {

/* Private variables. */

private JButton okButton;
private JButton cancelButton;
private final JPanel contentPanel = new JPanel() ;

/* Public variables. */

public File Filel;
public static DefaultListModel<String> model;
public JList<String> list;

/**
* Creates the dialog.
*/

public ClientFileList () {

setBounds (100, 100, 222, 384);

GridBagLayout gridBaglayout = new GridBagLayout();

gridBagLayout .columnWidths = new int[] {20¢
gridBagLayout .rowHeights = new int[]{47,
gridBagLayout .columnWeights = new double[]{0.
gridBagLayout .rowlWeights = new double[]{0.0,
getContentPane () .setLayout (gridBagLayout) ;

o)

.MIN VALUE} ;
Double.MIN VALUE} ;

JButton btnRequestFilelist = new JButton ("Reguest Filelist");

/* Add a tooltip. */
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btnRequestFilelist.setToolTipText ("Request a filelist from the Server and "
+ "print it to the one (and only) messagebox. (Tip: It might need "
+ "2 keypresses in order to successfully recieve the filelist)"):;

GridBagConstraints gbc btnRequestFilelist = new GridBagConstraints() ;
gbc_btnRequestFilelist.fill = GridBagConstraints.BOTH;

gbc btnRequestFilelist.insets = new Insets(0, 0, 5, 0);
gbc_btnRequestFilelist.gridx = 0;
gbc_btnRequestFilelist.gridy = 0;

getContentPane() .add(btnRequestFilelist, gbc btnRequestFilelist);

btnRequestFilelist.addActionListener (new ActionListener () {

/* Action Listener */
public void actionPerformed(ActionEvent arg0) {

/* Request a filelist from the Server and print it to the one (and only) messagebox
* (Tip: It might need 2 keypresses in order to successfully recieve the filelist). */

DataOutputStream outToServer = null;

try {

outToServer = new DataOutputStream(Client.clientSocket.getOutputStream());
} catch (IOException e3) {

e3.printStackTrace () ;

}

try {

outToServer .writeBytes ("#\r\n");

} catch (IOException e2) {

e2.printStackTrace () ;

}

try {

outToServer.flush();

} catch (IOException el) {

el.printStackTrace ();

}

okButton.setEnabled(true) ;

model.clear () ;

}

})

}

{

model = new DefaultListModel<String>() ;

}

contentPanel. setBorder (new EmptyBorder (5, 5, 5, 95));
GridBagConstraints gbc contentPanel = new GridBagConstraints();
gbc_contentPanel .fill = GridBagConstraints.HORIZONTAL;
gbc contentPanel .insets = new Insets(0, O, 5, 0);
gbc_contentPanel .gridx = 0;

gbc contentPanel .gridy = 1;

getContentPane() .add(contentPanel, gbc contentPanel);
GridBagLayout gbl contentPanel = new GridBagLayout () ;
gbl contentPanel .columnWidths = new int[]{0, O};

gbl contentPanel .rowHeights = new int[]{257, 0O};

gbl contentPanel .columnWeights = new double[]{l.0, Double.MIN VALUE};

gbl:contentPanel.rowWeights = new double[]{0.0, Double.MIN VALUE};
contentPanel.setlLayout(gbl contentPanel) ;
{

JScrollPane scrollPane = new JScrollPane ();
GridBagConstraints gbc scrollPane = new GridBagConstraints () ;
gbc scrollPane.fill = GridBagConstraints.BOTH;
gbc_scrollPane.gridx = 0;

gbc scrollPane.gridy = 0;
contentPanel.add (scrollPane, gbc scrollPane);
{

list = new JList<String>( model ) ;
scrollPane.setViewportView(list);
list.addMouselistener (new MouseAdapter () {
@SuppressWarnings ("unused")

public void mouseClicked(MouseEvent evt) ({
JList<?> list2 = (JList<?>)evt.getSource ();

if (evt.getClickCount () == 2) {

String filename = list.getSelectedvValue().toString();
try {

DataOutputStream outToServer = new

DataOutputStream (Client.clientSocket.getOutputStream()) ;
outToServer .writeBytes("!" + filename +"\r\n");
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outToServer.flush();

} catch (IOException e) {

e.printStackTrace();

}

JOptionPane .showMessageDialog(null, "Started recieving " + filename + ". Please
consider checking the messagebox for more information about the progress."):;

JPanel buttonPane = new JPanel ()

GridBagConstraints gbc buttonPane = new GridBagConstraints () ;
gbc_buttonPane.anchor = GridBagConstraints.NORTH;

gbc buttonPane.fill = GridBagConstraints .HORIZONTAL;
gbc_buttonPane.gridx = 0;

gbc buttonPane.gridy = 2;

getContentPane() .add(buttonPane, gbc buttonPane) ;
GridBagLayout gbl buttonPane = new GridBagLayout () ;

gbl buttonPane.columnWidths = new int[]{101, 100, O};
gbl buttonPane.rowHeights = new int[]{23, 0};

gbl buttonPane.columnWeights = new double[]{0.0, 0.0, Double.MIN VALUE};
gbl buttonPane.rowWeights = new double[]{0.0, Double.MIN VALUE};
buttonPane.setlLayout (gbl buttonPane);

okButton = new JButton("Get");
/* Add a tooltip. */

okButton.setToolTipText ("Get (attempt to receive) the SELECTED file from the list in
the TextArea. ");

/* Add an Action Listener */

okButton.addActionListener (new ActionListener () {
public void actionPerformed(ActionEvent arg0) {

/* Get (attempt to receive) the SELECTED file from the list in the TextArea. */

String filename = list.getSelectedvValue().toString();
try {

DataOutputStream outToServer = new

DataOutputStream (Client.clientSocket.getOutputStream()) ;
outToServer .writeBytes("!" + filename +"\r\n");
outToServer.flush();

} catch (IOException e) {

e.printStackTrace();

}

JOptionPane.showMessageDialog(null, "Started recieving " + filename + ". Please
consider checking the messagebox for more information about the progress.");

}

})

okButton.setEnabled(false) ;

GridBagConstraints gbc okButton = new GridBagConstraints() ;
gbc okButton.fill = GridBagConstraints.HORIZONTAL;
gbc_okButton.anchor = GridBagConstraints .NORTH;

gbc okButton.insets = new Insets(0, 0, 0, 5);
gbc okButton.gridx = 0;
gbc_okButton.gridy = 0;

buttonPane.add(okButton, gbc okButton) ;
getRootPane () .setDefaul tButton (okButton) ;
}

{
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cancelButton = new JButton("Cancel');

/* BAdd a tooltip. */

cancelButton. setToolTipText ("Suspends this dialog.");
/* Add an Action Listener. */

cancelButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
setVisible(false) ;

dispose();

}

3

cancelButton. setActionCommand("Cancel™);
GridBagConstraints gbc cancelButton = new GridBagConstraints();
gbc cancelButton.fill = GridBagConstraints.HORIZONTAL;
gbc_cancelButton.anchor = GridBagConstraints.NORTH;
gbc cancelButton.gridx = 1;

gbc_cancelButton.gridy = 0;
buttonPane.add(cancelButton, gbc cancelButton);

}

}

}

}
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ClientSettings.java

import java.io.BufferedReader;
import java.io.File;

import java.io.FileReader;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.ArrayList;
import java.util.List;

/**

* SocketSnapshot's Client's Settings class.
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*x/

public class ClientSettings {
private Boolean snapping;

private String Received Files Folder;
private String Snapshot Folder;
private double perc;

private int snapping seconds;
private static String filename;

/**
* The constructor.

*/

public ClientSettings () {

Path relativePath = Paths.get("./");

Path fullPath = relativePath.toRbsolutePath () ;

String str = fullPath.toString();

filename = "Settings.cfg";

this.Received Files Folder = str.substring(0,str.length()-2);
this.Snapshot Folder = str.substring(0,str.length()-1);
snapping = true;

snapping seconds = 60;
perc = (double)10;

}

/**

* Self-explanatory.
* @return Returns true if file exists, false otherwise.
*/

public static Boolean DoesFileExist () {
File £ = new File("./" + filename);
if (f.exists() && !'f.isDirectory()) {
return true;

}

return false;

}
/*k*

*

* Parse a single String line and check whether it is a valid settings configuration
command

* or not.

@param left The substring left of "=".
@param right The substring right of "=".
@return True if correct line, false otherwise.

/

* X X X X

public Boolean ParseLine(String left,String right) {

if ((left.equals (" [Received Files Folder]")

Il (left.equals("[Snapshot Folder]")))){

if (right == null || right.equals("") || right.isEmpty()){
if (left.equals("[Snapshot Folder]"))({
setSnapshotFolder ("") ;

return true;
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}

return false;

}else{

File £ = new File(right);

if(f.exists() && f.isDirectory()) {

if (left.equals("[Received Files Folder]")){
setRcvdFolder (right) ;

}else{

setSnapshotFolder (right) ;

}

return true;
return false;

}

}else if (((left.equals (" [
if (right.equals ("true™) |
if (right.equals ("true™)) {
setSnapping (true) ;

}else{

setSnapping (false) ;

}

return true;

}

}else if (left.equals (" [snapping seconds]")){

int number = 0;

try {

number = Integer.parselnt (right);

if (' ((number > 1) && (number < 2000))){

return false;

}

} catch (NumberFormatException e) {

return false;

}

setSeconds (number) ;

return true;

}else if (left.equals (" [percentage])){

double number = 0;

try {

number = Double.parseDouble(right);

if ('((number >= (double)() && (number <= (double) 100))){
return false;

}

} catch (NumberFormatException e) {

return false;

}

setpercentage (number) ;

return true;

}

return false;

}

snapping] ")) )){
| (right.equals("false"))){

/**

*

* Parses a whole Client Settings file.

*

* @param settings The ClientSettings to be parsed.

* @return True if the settings were in correct format, false otherwise.
*/

public static Boolean ParseExistingFile(ClientSettings settings){
if ('DoesFileExist()) {

return false;

}

List<String> strings = new ArrayList<String>();

Buf feredReader br = null;

try {

String sCurrentLine;

br = new BufferedReader (new FileReader ("./" + filename));

while ((sCurrentLine = br.readLine()) '= null) {
strings.add (sCurrentLine) ;
}

} catch (IOException e) {
e.printStackTrace();

} finally {

try {

if (br '= null)br.close();
} catch (IOException ex) {
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ex.printStackTrace () ;

}

}

if (strings.size () '= 7){

return false;

}

for (int i = 0; i < strings.size(); i++){

String current = strings.get (i);
int charCount = current.replaceAll("["=]", "").length()
if (charCount != 1){

return false;

}

String[] parts = strings.get(i).split("=");
if (parts.length !'= 1 && parts.length != 2){
return false;

}

if (parts.length == 2){

if (settings.Parseline(parts[0],parts[1]) == false){
return false;

}

}else{

if (settings.Parseline(parts[0],"") == false) {
return false;

}

}

}

/* check if everything is filled up */

if ((settings.isSnappingEnabled() == true) && ((settings.getSnapshotFolder() !'= null)
Il (!'(settings.getSnapshotFolder().equals(""))) ||

! (settings.getSnapshotFolder () .isEmpty () ))) {

return false;

}

return true;

}
/**

* Creates a new ClientSettings file (using the current ClientSettings in this class).
* @param settings The ClientSettings to be created.
* @throws IOException In case of exception.

*/

public void makeFile(ClientSettings settings) throws IOException{
if (DoesFileExist()) {

File file = new File("./" + settings.getFileName ());
file.delete() ;

makeFile (settings) ;

}else{

String content = "";

content 4= "[Received Files Folder]=" + settings.getRcvdFolder() + "\r\n";
content 4= "[Snapshot Folder]=" + settings.getSnapshotFolder () + "\r\n'";
content += "[snapping]=" 4 settings.isSnappingEnabled () + "\r\n";

content 4= "[snapping seconds]=" 4 settings.getSeconds() + "\r\n";

content 4= "[percentage]=" + settings.getpercentage() ;

Files.write (Paths.get ("./" + settings.getFileName()), content.getBytes());
}
}

/**
* @return Set the Client Settings filename.

*/

public String getFileName () {
return filename;

}
/**

*
* @param FolderPath Set the Client's Received Files Folder Path.
*/

public void setRcvdFolder (String FolderPath) {
this.Received Files Folder = FolderPath;
}
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/**

*

* (@param FolderPath Set the Client's Snapshot Folder Path.
*/

public void setSnapshotFolder (String FolderPath) {
this.Snapshot Folder = FolderPath;
}

/**
*

* @param seconds Set the "take a snapshot every x" seconds to be set.

*/

public void setSeconds(int seconds) {
this.snapping seconds = seconds;

}

/**

*

* @param value Set whether Client Snapshots are enabled.
*x/

public void setSnapping (Boolean value) {
this.snapping = value;

}
/**

*
* @param value Set Snapshot Warning threshold.
*/

public void setpercentage (double value){
this.perc = value;

}

/‘k‘k
*
* @return The Client's Received Files Folder Path.

*/

public String getRcvdFolder () {
return Received Files Folder;

}

/‘k‘k

*

* @return The Client's Snapshot Folder Path.
*/

public String getSnapshotFolder () {
return Snapshot Folder;

}

/‘k‘k
*

* @return True if Client Snapshots are enabled, false otherwise.

*/

public Boolean isSnappingEnabled(){
return snapping;

}
/‘k*

*

* @return The "Take a snapshot every x" seconds.

*/

public int getSeconds () {
return snapping seconds;

}
/‘k*

*

* @return The Snapshot Sending (Percentage thresohold).
*/
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public double getpercentage() {
return perc;

}

}

ClientSettingsPopUp.java

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.border .EmptyBorder;
import javax.swing.event.ChangeEvent;
import javax.swing.event.Changelistener;
import java.awt.GridBagLayout;

import javax.swing.JButton;

import java.awt.GridBagConstraints;
import javax.swing.JTextField;

import java.awt.Insets;

import javax.swing.JFileChooser;
import javax.swing.JOptionPane;
import javax.swing.JRootPane;

import javax.swing.JSlider;

import javax.swing.JLabel;

import javax.swing.JCheckBox ;

import java.util.concurrent.TimeUnit;
import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;
import java.awt.Color;

import java.io.DataOutputStream;
import java.io.IOException;

/**

* SocketSnapshot's Client Settings Popup

* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

public class ClientSettingsPopup extends JFrame {

/* Private Variables - JAVA SWING (GUI). */

private JButton btnSaveAndClose;

private JButton btnSetSnapshotFolder;
private JCheckBox SnapshotCheckBox;
private JLabel 1blFolderSettings;

private JLabel lblperc;

private JLabel 1blSeconds;

private JLabel 1lblSet;

private JLabel 1blSnapshotsEnabled;
private JLabel 1blSnapshotSettings;
private JLabel 1blWarnMeIf;

private JLabel WarningLabel;

private JPanel contentPane;

private JSlider slider;

private JSlider slider 1;

private JTextField RecievedFilesTextField;
private JTextField SnapshotFolderTextField;

/* Serials.
*
SerialVersionUID is a unique identifier for each class,

*
* by which Java Virtual Machine compares the versions of class.

* If we don't provide this field explicitly , Java Virtual Machine
*

*

generates it automatically for every class . The Algorithm for

generating SerialVersionUID is highly dependent on the Java Virtual Machine
version,
* and class structure.

*/
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private static final long serialVersionUID = 1L;

/* Colors. */

public Color black = new Color (0
public Color green = new Color (0, 2°
public Color red = new Color (255,0,0

/**

* Creates the Client Settings Popup.

*/

public ClientSettingsPopup() {

this.setTitle ("SocketSnapshot (Client) Settings");
setDefaultCloseOperation(JFrame.DISPOSE ON CLOSE) ;
setUndecorated(true) ;

getRootPane () .setWindowDecorationStyle (JRootPane .INFORMATION DIALOG) ;
setBounds (100, 100, 503, 346);

contentPane = new JPanel();

contentPane .setBorder (new EmptyBorder(5, 5, 5, 5));
setContentPane (contentPane) ;

GridBagLayout gbl contentPane = new GridBagLayout();

gbl contentPane.columnWidths = new int[]{14, 141, 0O, O, 0, O};

gbl:contentPane.rowHeights = new int[]{0O, -11, &8, O, 27/, O, O, O, 37, O, O, O, O, O,
20,7 0};

gbl contentPane.columnWeights = new double[]{0.0, 0.0, 1.0, 1.0, 0.0,

Double .MIN VALUE};

gbl contentPane.rowWeights = new double[]{0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, Double.MIN VALUE};

contentPane.setLayout (gbl contentPane) ;

/***

*

* ad88888ba 88 88 88

* das" "8b 88 " 88

* Y8, 88 88

* ‘Y8aaaaa, 88 88 ,adPPYb, 88 ,adPPYba, 8b,dPPYba, ,adPPYba,
* Trmmwngh, 88 88 a8" ‘Y88 a8p__ 88 88P' "y8 I8[ "
* "8b 88 88 8b 88 gpp"m "ttt 88 “"Y8ba,
* Y8a a8P 88 88 "8a, ,d88 "8b, ,aa 88 aa 18I
* "Y88888P" 88 88 T "8bbdP"Y8 “"Ybbd8"' 88 “"YbbdP"!'
*

*

*/

/***

* -t —t—t—+—+

* [SI1llildlelx]|

* -t —t—t—+—+

*/

slider = new JSlider();

slider.setMinimum(1);

//check all files for 2000
slider.setMaximum(2000) ;

//if settings don't exist
slider.setValue(Client.settings.getSeconds()) ;
// else get settings from file
slider.addChangelistener (new ChangelListener () {
public void stateChanged(ChangeEvent e) {

JSlider source = (JSlider)e.getSource();
if (!'source.getValueIsAdjusting()) {
int time wanted = (int) source.getValue() ;

String temp2 = getTIME(time wanted) ;

1blSeconds. setText (temp?2) ;

}

}

})

GridBagConstraints gbc slider = new GridBagConstraints();
gbc slider.gridwidth = 2;

gbc _slider.insets = new Insets (0, 0, 5, 5);

gbc slider.fill = GridBagConstraints.BOTH;
gbc_slider.gridx = 2;

gbc_slider.gridy = 9;
contentPane.add(slider, gbc slider) ;
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/ *k Kk

* +-+—-+-+-+-+-+ +-+
* [S|liildlelr| [1]
* +-+-+-+-+-+-+ +-+
*/

slider 1 = new JSlider();

slider 1.setValue((int) Client.settings.getpercentage());
slider 1.addChangelListener (new ChangeListener () {

public void stateChanged(ChangeEvent e) {

JSlider source = (JSlider)e.getSource();

if (!'source.getValueIsAdjusting()) {

String temp3 = (double)source.getValue() + "2";

lblperc. setText (temp3) ;

}

}

I

GridBagConstraints gbc slider 1 = new GridBagConstraints() ;
gbc slider 1.fill = GridBagConstraints .HORIZONTAL;
gbc_slider l.gridwidth = 2;

gbc slider l.insets = new Insets(0, 0, 5, 5);

gbc_slider l.gridx = 2;

gbc_slider l.gridy = 11;

contentPane.add(slider 1, gbc_slider 1);

/***

*

* 88 88 88

* 88 88 88

* 88 88 88

* 88 ,adPPYYba, 88,dPPYba, ,adPPYba, 88 ,adPPYba,
* 88 " ‘Y8 88p' "8a aB8P__ 88 88 I8[

* 88 ,adPPPPP88 88 dg gpp""trrrr 8g *"Y8ba,
* 88 88, ,88 88b, ,a8" "8b, ,aa 88 aa 181
* 88888888888 ""8kbdP"Y8 8Y"Ybbdg"' “"Ybbd8"' 88 "Ykbdp"'
*

*

*/

[/ *x*

*

* Create a JLabel "Warning".

* F—t—t—t—t—t—t—F +—F—F—+—+—+
* IWlalrinlilnlgl |Llalblell]
* t—t—t—t—t—t—t—t F—t—t—t—t+—+

* With the JLabel class, you can display unselectable text and images.

*/

WarningLabel = new JLabel ("");

WarningLabel. setForeground(Color.RED) ;

GridBagConstraints gbc WarningLabel = new GridBagConstraints();
gbc_WarningLabel .anchor = GridBagConstraints.WEST;
gbc_WarningLabel .gridwidth = 2;

gbc WarningLabel .insets = new Insets(0, 0, 5, 5);

gbc WarningLabel .gridx = 1;

gbc WarningLabel .gridy = 2;

contentPane.add(WarningLabel, gbc WarningLabel);

/‘k**

Create a JLabel "Folder Settings".
-ttt —F-+—+ +-+—F -+ -+ -+ +—F+—+-+-+—+
[Flollldlelr| [Sleltltlilnlglsl ILlalblell]
+—t—t—+—4—+—+ +—F+—F -ttt —F-+ +—t—+—+-+—+
With the JLabel class, you can display unselectable text and images.

/

* % X X X X X

1blFolderSettings = new JLabel ("Folder Settings");
GridBagConstraints gbc lblFolderSettings = new GridBagConstraints();
gbc 1blFolderSettings.gridwidth = 3;

gbc lblFolderSettings.insets = new Insets(0, 0, 5, 5);

gbc lblFolderSettings.gridx = 1;

gbc lblFolderSettings.gridy = 4;

contentPane.add(lblFolderSettings, gbc lblFolderSettings);

/***

* Create a JLabel "Snapshot Settings".

* =ttt —F—t—t—+—+ =ttt —F—F—t+—+ +—F—+—+—+—+
* ISinfalplsihlolt] [Sleltltlilnlgls| [Llalble]|l]
* =ttt —F—t—t—+—+ =ttt —F—F—t+—+ +—F—+—+—+—+
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* With the JLabel class, you can display unselectable text and images.
*/

lblSnapshotSettings = new JLabel("Snapshot Settings™);
GridBagConstraints gbc lblSnapshotSettings = new GridBagConstraints();
gbc_lblSnapshotSettings.gridwidth = 3;

gbc lblSnapshotSettings.insets = new Insets (0, 0, 5, 5);

gbc lblSnapshotSettings.gridx = 1;

gbc_lblSnapshotSettings.gridy = 7;
contentPane.add(lblSnapshotSettings, gbc lblSnapshotSettings);

*
*
*

Create a JLabel "Snapshots Enabled".
R e T s e T e e i e e
[SInlalpls|hloltls| [Elnlalbllleld]
+-t—t—t—t—t—+—+ -+ -+ —+—F+—+-+
With the JLabel class, you can display unselectable text and images.

X% X X X

~

1blSnapshotsEnabled = new JLabel("Snapshots enabled?");
GridBagConstraints gbc lblSnapshotsEnabled = new GridBagConstraints();
gbc_lblSnapshotsEnabled.insets = new Insets(0, 0, 5, 5);

gbc lblSnapshotsEnabled.gridx =
gbc_lblSnapshotsEnabled.gridy =

contentPane.add(lblSnapshotsEnabled, gbc_lblSnapshotsEnabled) ;

1;
8;

/***

* fot—t—t—t =t ettt —t—t ottt —t—F -+
* ITlalklel lal [SInlalpls|hlolt| [Elvielrly| |Llalblell]
* fot—t—t—t =t ettt —t—t ottt —t—F F—t—f—t—t—+
*/

1blSet = new JlLabel("Take a snapshot every");
GridBagConstraints gbc lblSet = new GridBagConstraints();
gbc_lblSet.insets = new Insets (0, 0, 5, 5);

gbc 1blSet.gridx = 1;

gbc _1blSet.gridy = 9;

contentPane.add(lblSet, gbc lblSet) ;

/***

Create a JLabel "Seconds".

-+ ——+—+—+ +—F+ -+

ISlelclolnldls| |Llalblel|l]

-+ ——+—+—+ +—F+ -+
With the JLabel class, you can display unselectable text and images.
/

* % F X X X X

1blSeconds = new JLabel ("");

GridBagConstraints gbc lblSeconds = new GridBagConstraints () ;
gbc 1blSeconds.gridwidth = 2;

gbc lblSeconds.insets = new Insets(0, 0, 5, 5);
gbc_lblSeconds.gridx = 2;

gbc 1blSeconds.gridy = 10;

contentPane.add(lblSeconds, gbc lblSeconds) ;

String temp = getTIME (slider.getValue()) ;

1blSeconds. setText (temp) ;

*
*
*

Create a JLabel "Warn me if".
+-F—+—+—+ +—+—+ +-+—+ -+
[Wlalrinl [mlel [1il£f] |Llalblell]
+—t—t—+—+ +—+—+ +—+—+ +—t—t+—+—+—+
With the JLabel class, you can display unselectable text and images.

L I R N

~

1blWarnMeIf = new JLabel("Warn me if % difference exceeds");
GridBagConstraints gbc lblWarnMeIf = new GridBagConstraints();
gbc_lblWarnMeIf.insets = new Insets (0, 0, 5, 5);

gbc lblWarnMeIf.gridx = 1;

gbc lblWarnMeIf.gridy = 11;

contentPane.add(lblWarnMeIf, gbc lblWarnMeIf) ;

/***
*
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Create a JLabel "Percentage".
+—t—t -ttt -+ -+ -+
[Plelricleln|tlalglel |Llalblell]
+-t—t -ttt —+—+ -+ -+
With the JLabel class, you can display unselectable text and images.

/

* % X X X %

lblperc = new JLabel("");

lblperc.setText ((double)slider 1l.getValue()+">");
GridBagConstraints gbc lblperc = new GridBagConstraints();
gbc lblperc.gridwidth = 2;

gbc_lblperc.insets = new Insets(0, 0, 5, 5);

gbc lblperc.gridx = 2;

gbc_lblperc.gridy = 12;

contentPane.add(lblperc, gbc lblperc);

/***
*
* 88888888ba
* 88 "8b ,d ,d
* 88 , 8P 88 88
* 88aaaaaal8P' 88 88 MM88MMM MM88MMM , adPPYba, 8b,dPPYba, ,adPPYba,
* gg " rngh, 88 88 88 88 ag" "8a 88P'  '"8a I8
* 88 ‘8b 88 88 88 88 8b d8 88 88 ""Y8ba,
* 88 a8P "8a, ,a88 88, 88, "8a, ,a8" 88 88 aa 18T
* 88888888P" ""YbbdP'Y8 "Y888 "yYg888 ""YbbdP"' 88 88 “"YbbdpP"'
*
*
*/
IS Iile 111t 111l ITIR [1le Ille Ille [LIL [1Iv Ille IH1d |11 FEIE L1211 hle 1Hds 111 TLIE [T do 1111 1hid [1le I11x ||
L IO I D L T T O 1 O O DO L I O A A [ N N A N R
- 2\ NN /NI NV NV NNV NV NN NV NV NV NN NN NI/ N/ NN \
*/
JButton btnSetRecievedFiles = new JButton("Set Recieved Files folder...");

btnSetRecievedFiles.addActionListener (new ActionlListener() {
public void actionPerformed(ActionEvent arg0) {

final JFileChooser chooser = new JFileChooser () {

private static final long serialVersionUID = 11;

public void approveSelection () {

if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection();

}

}i

chooser.setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnvVal = chooser.showOpenDialog (getParent ());

if (chooser.getSelectedFile() == null) {

return;

}

String absolute = chooser.getSelectedFile() .getAbsolutePath();
if(returnval == JFileChooser .APPROVE OPTION) {

WarningLabel.setText ("");

RecievedFilesTextField. setForeground(black) ;
RecievedFilesTextField. setText (absolute) ;

}

}

});

btnSetRecievedFiles.setToolTipText ("<html>Click to set/change the folder where the
recieved files and folders (in .ZIP format) \r\n<br>\r\nshould be

saved. </br>\r\n<br></br>\r\n<br></br>\r\nThe root directory of the folder that this
application was launcher is the default.</br>\r\n</html>") ;

GridBagConstraints gbc btnSetRecievedFiles = new GridBagConstraints();

gbc btnSetRecievedFiles.fill = GridBagConstraints.HORIZONTAL;

gbc btnSetRecievedFiles.insets = new Insets(0, O, 5, 5);

gbc_btnSetRecievedFiles .gridx 1;

gbc btnSetRecievedFiles.gridy = 5;
contentPane.add(btnSetRecievedFiles, gbc btnSetRecievedFiles);

(N ITIE Illo FIIL 1HId [1le [1lx |
[ S 1 T O I B I O e
NI/ NI/ NV N/ N/ N/ N/ N

btnSetSnapshotFolder = new JButton("Set Snapshot folder...");
btnSetSnapshotFolder.addActionListener (new ActionListener() {
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public void actionPerformed(ActionEvent e) {
final JFileChooser chooser = new JFileChooser () {
private static final long serialVersionUID = 1L;

public void approveSelection () {

if (getSelectedFile() .isFile()) {

return;

} else

super. approveSelection();

}

};

chooser.setFileSelectionMode ( JFileChooser.FILES AND DIRECTORIES );
int returnVal = chooser.showOpenDialog (getParent ());

if (chooser.getSelectedFile() == null) {

return;

}

String absolute = chooser.getSelectedFile() .getAbsolutePath()
if(returnval == JFileChooser .APPROVE OPTION) {

WarningLabel.setText ("");

SnapshotFolderTextField.setForeground(black);
SnapshotFolderTextField.setText (absolute) ;

}

}

})

GridBagConstraints gbc btnSetSnapshotFolder = new GridBagConstraints () ;
gbc btnSetSnapshotFolder.fill = GridBagConstraints .HORIZONTAL;

gbc_btnSetSnapshotFolder.insets = new Insets(0, 0, 5, 5);
gbc btnSetSnapshotFolder.gridx = 1;
gbc_btnSetSnapshotFolder.gridy = 6;

contentPane.add(btnSetSnapshotFolder, gbc btnSetSnapshotFolder) ;

btnSaveAndClose = new JButton("Save and Close");
btnSaveAndClose.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {

String rcvdf = RecievedFilesTextField.getText ()

String snapsf = SnapshotFolderTextField.getText();

if (rcvdf.equals("") || rcvdf = null || rcvdf.isEmpty()){
WarningLabel.setText ("Please check the text marked in red.");
RecievedFilesTextField. setForeground(red) ;
RecievedFilesTextField.setText ("Please select a folder.");

}

if (SnapshotCheckBox.isSelected() == true) {

if (snapsf.equals("") || snapsf == null || snapsf.isEmpty()) {
WarningLabel. setText ("Please check the text marked in red.'");
SnapshotFolderTextField.setForeground(red) ;
SnapshotFolderTextField.setText("Please select a folder.");

}

if ((!' ((WarningLabel.getText () .equals("")) || (WarningLabel.getText() == null) ||
(WarningLabel .getText () .isEmpty())))

|l (SnapshotFolderTextField.getText () .equals("Please select a folder.™m))
|l ( RecievedFilesTextField.getText ().equals("Please select a folder."))){
return;

}

Client.settings.setRcvdFolder (rcvdf) ;

Client.settings. setSnapping(SnapshotCheckBox.isSelected()) ;

if (Client.settings.isSnappingEnabled()) {

Client.settings. setSnapshotFolder (snapsf);
Client.settings.setSeconds(slider.getValue()) ;
Client.settings.setpercentage( (double)slider l.getValue()) ;

}else{

Client.settings. setSnapshotFolder ("");

Client.settings.setSeconds(0);

Client.settings.setpercentage ( (double)0) ;

}

try {

Client.settings.makeFile(Client.settings);
JOptionPane.showMessageDialog(null, "Settings saved successfully!™);

if (Client.ClientConnected == true) {

DataOutputStream outToServer = null;
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try {

outToServer = new DataOutputStream(Client.clientSocket.getOutputStream());
} catch (IOException e3) {

e3.printStackTrace () ;

}

try {

if (Client.settings.isSnappingEnabled() == true) {
outToServer .writeBytes("~se\r\n") ;

}else{

outToServer .writeBytes("~sd\r\n") ;

}

} catch (IOException e4) {

ed.printStackTrace ();

}

try {

outToServer.flush();

} catch (IOException eb5) {

e5.printStackTrace () ;

}

try {

if (Client.settings.isSnappingEnabled() == true) {

outToServer .writeBytes("~" 4+ Client.settings.getSeconds () + "\r\n");
}

} catch (IOException e6) {
e6.printStackTrace () ;

}
try {
if (Client.settings.isSnappingEnabled() == true) {

outToServer .flush();

}

} catch (IOException e7) {
e7.printStackTrace () ;

}

try {

if (Client.settings.isSnappingEnabled() == true) {

outToServer .writeBytes("~w" + Client.settings.getpercentage() + "\r\n");
}

} catch (IOException e6) {

JOptionPane.showMessageDialog(null, "FATL from client: sending perc: " +

Client.settings.getpercentage());
e6.printStackTrace (),

}

try {

if (Client.settings.isSnappingEnabled() == true) {
outToServer.flush();

}

} catch (IOException e7) {
e7.printStackTrace () ;

}

}

setVisible (false) ;
dispose() ;

} catch (IOException el) {
el.printStackTrace ()

}

}

});

GridBagConstraints gbc btnSaveAndClose = new GridBagConstraints() ;
gbc btnSaveAndClose.insets = new Insets(0, 0, 5, 5);
gbc_btnSaveAndClose.fill = GridBagConstraints .HORIZONTAL;

gbc btnSaveAndClose.gridwidth = 3;

gbc_btnSaveAndClose.gridx = 1;

gbc btnSaveAndClose.gridy = 13;

contentPane .add(btnSaveAndClose, gbc btnSaveAndClose) ;

s

,adPPYba,
18[ i

158



TMHMA HAEKTPONIKQN MHXANIKQN T.E. MAYAINA-AIKATEPINH MTAPNIAAAKH

*/

/***

* +-+-+-+-+-+-+-+-+ +-+-+-+-+-+ +-+-+-+-+-4+-+ +-+-+-4+-+-+-+-+-+-+
* IRlelcleli|v|eld| |Flilllels| [Flollldlelr] [Tlelx[t|F|ile|l]|d]
* +-+-+-+-+-+-+-+-+ +-+-+-+-+-+ +-+-+-+-+-4+-+ +-+-+-4+-+-+-+-+-+-+
*/

RecievedFilesTextField = new JTextField();

RecievedFilesTextField. setText (Client.settings.getRcvdFolder ()) ;
RecievedFilesTextField.setEditable (false);

GridBagConstraints gbc RecievedFilesTextField = new GridBagConstraints () ;
gbc RecievedFilesTextField.gridwidth = 2;

gbc RecievedFilesTextField.insets = new Insets(0, 0O, 5, 95);

gbc RecievedFilesTextField.fill = GridBagConstraints.HORIZONTAL;

gbc RecievedFilesTextField.gridx = 2;

gbc RecievedFilesTextField.gridy = 5;

contentPane .add(RecievedFilesTextField, gbc RecievedFilesTextField);
RecievedFilesTextField. setColumns (10);

/***

* Create a JTextField for Server Snapshot Folder.

* B e e i e e S e e e e i e e e e
* ISinlalplsihlolt] [Flollldlelxr| [Tlelx|tIF|ilelll|d]
* R e e e e e e e e e e e e s

* A JTextField is a basic text control that enables the user to type a small amount of
text.
*/

SnapshotFolderTextField = new JTextField ()
SnapshotFolderTextField.setText (Client .settings.getSnapshotFolder()) ;
SnapshotFolderTextField.setEditable (false) ;
SnapshotFolderTextField.setColumns (10) ;

GridBagConstraints gbc SnapshotFolderTextField = new GridBagConstraints();
gbc SnapshotFolderTextField.gridwidth = 2;
gbc_SnapshotFolderTextField.insets = new Insets(0, 0, 5, 5);

gbc SnapshotFolderTextField.fill = GridBagConstraints .HORIZONTAL;
gbc_SnapshotFolderTextField.gridx = 2;

gbc SnapshotFolderTextField.gridy = 6;

contentPane .add(SnapshotFolderTextField, gbc SnapshotFolderTextField);

JrEx

88 "8b

“8b
asp
88  'YB8a 88888888P"

v8a. .a8p
"Y8888Y" !

*/

/***

* +-+-+-+-+-+-+-+-+-+ +-+-+—-+-+—-4-+-+-+
* ISinfalplslhloltls] [Clhlelclklblolx]
* +-+-+-+-+-+-+-+-+-+ +-+-+-+—-+-+-+-+-+

*/

SnapshotCheckBox = new JCheckBox("");

SnapshotCheckBox .setSelected (Client.settings.isSnappingEnabled()) ;
SnapshotCheckBox .addActionlListener (new ActionListener () {

public void actionPerformed(ActionEvent e) {

if (SnapshotCheckBox.isSelected() == true) {
btnSetSnapshotFolder. setEnabled (true) ;

slider.setEnabled(true) ;

slider.setValue(60);

String temp = getTIME (slider.getValue()) ;

1blSeconds. setText (temp) ;
SnapshotFolderTextField.setText(Client.settings.getSnapshotFolder()) ;
slider 1.setEnabled(true);

lblperc.setText ((double)slider 1l.getValue()+"%");

}else{

btnSetSnapshotFolder.setEnabled(false) ;
SnapshotFolderTextField.setText ("") ;

1blSeconds.setText ("");

slider.setEnabled(false);
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slider 1.setEnabled(false);

lblperc.setText ("");

}

}

})

GridBagConstraints gbc SnapshotCheckBox = new GridBagConstraints();
gbc_SnapshotCheckBox.gridwidth = 2;

gbc SnapshotCheckBox.insets = new Insets (0, 0O, 5, 5);
gbc_SnapshotCheckBox.gridx = 2;
gbc_SnapshotCheckBox.gridy = &;

contentPane .add(SnapshotCheckBox, gbc SnapshotCheckBox) ;

if (SnapshotCheckBox.isSelected() == true){
btnSetSnapshotFolder. setEnabled (true) ;
slider.setEnabled(true) ;

slider.setValue(60);

String temp2 = getTIME(slider.getValue());
1blSeconds. setText (temp?2) ;
SnapshotFolderTextField.setText(Client.settings.getSnapshotFolder()) ;
slider 1.setEnabled(true);

lblperc.setText ((double)slider 1l.getValue()+"%");
}else{

btnSetSnapshotFolder.setEnabled(false) ;
SnapshotFolderTextField.setText ("") ;
1blSeconds.setText ("");

slider.setEnabled(false);

slider 1.setEnabled(false);

lblperc.setText ("");

}

}

/‘k*

* Convert seconds (integer format) to time (String format)
* @param time wanted The time in seconds (integer) .

* @return String format of the seconds.

*/

public String getTIME (int time wanted) {
String output text = "";

long hours = TimeUnit .SECONDS.toHours(time wanted) ;
long minute = TimeUnit.SECONDS.toMinutes (time wanted) -
(TimeUnit.SECONDS. toHours (time wanted) * ©0) ;
long second = TimeUnit.SECONDS.toSeconds (time wanted) -
(TimeUnit.SECONDS. toMinutes (time wanted) *60);
if (hours !'= 0){

output text += hours + " hour";

if (hours !'= 1){

output text += "s, ";

}else{

if (second '= 0 && minute '= 0){

output _text +=", ";

}

}

}

if (minute '= 0){

output text += minute + " minute";

if (minute '= 1) {

output_text += "s, ";

}else{

if (second '= 0){

output text +=", ";

}

}

}

if (second '= 0){

output text += second + " second";

if (second '= 1){

output text += "s";

}

}

return output text;

}

}
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AENAPOAIATPAMMA E®APMOTI'HX ANDROID
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Kwdwkac E@oapuoync Android

Client.java

package ftp.SocketSnapshot Client Android;

import android.content.Intent;

import android.content.res.Configuration;
import android.graphics.Color;

import android.os.AsyncTask;

import android.support.v7.app.ActionBarActivity;
import android.os.Bundle;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.EditText;

import android.widget.TextView;

import java.io.IOException;
import java.net.*;

/**

* SocketSnapshot's Client's main class
* @author Paulina Barniadaki

* @version 2.0

* @since 2015-06-01

*/

public class Client extends ActionBarActivity {
public static String IP = "'";

public static int port = 0O;

private TextView StatusLabel;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
this.setContentView(R.layout.activity client);

}

/‘k*
* The Action Listener for the Join Button.
* @param view The view to be passed.

*/

public void JoinButtonListener (View view) {

/* Get textfields and labels by ids */

EditText textl = (EditText) findViewById(R.id.ServerTextField);
String ServerTextFieldValue = textl.getText () .toString();
EditText text2 = (EditText) findViewById(R.id.ServerPortField);
String ServerPortFieldValue = text2.getText () .toString():;
StatusLabel = (TextView) findViewById(R.id.statusLabel) ;

/* If empty return */

if (ServerTextFieldValue == null || ServerTextFieldValue.equals ("") ||
ServerTextFieldvValue.isEmpty () ) {

StatusLabel .setTextColor(Color .RED) ;

StatusLabel .setText ("Please enter an IPv4 address.");

return;

}

if (ServerPortFieldValue == null || ServerPortFieldvalue.equals ("") ||
ServerPortFieldvValue.isEmpty ()) {

StatusLabel .setTextColor (Color.RED) ;

StatusLabel .setText("Please enter a port.");

return;

}

int PORT = 0;

/* Check if given port is a valid port */

try {

PORT = Integer.parselnt (ServerPortFieldvalue) ;
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if (' ((PORT > 1025) && (port < 65536))) {
PORT = 0;

}

} catch (NumberFormatException e) {

PORT = 0;

}

if (PORT = 0) {

StatusLabel .setTextColor(Color .RED) ;

Statuslabel .setText("Please set a valid port.");

return;

}

/* Check if IPv4 is valid */

try {

if (ServerTextFieldValue == null || ServerTextFieldValue.isEmpty()) {
StatusLabel .setTextColor(Color.RED) ;

StatusLabel .setText("Please set a valid IPv4 address.™);

return;

}

String[] parts = ServerTextFieldvValue.split ("\\.");

if (parts.length !'= 4) {

StatusLabel .setTextColor(Color.RED) ;

StatuslLabel .setText ("Please set a valid IPv4 address.™);
return;

}

for (String s : parts) {

int i = Integer.parselnt(s);

if ((1 < 0) || (1 > 255)) {

StatusLabel .setTextColor(Color .RED) ;

StatusLabel .setText("Please set a valid IPv4 address.");
return;

}

}

if (ServerTextFieldvalue.endsWith (".")) {
StatusLabel .setTextColor (Color.RED) ;

StatusLabel .setText("Please set a valid IPv4 address.");
return;

}

} catch (NumberFormatException nfe) {
StatusLabel .setTextColor(Color .RED) ;

Statuslabel .setText("Please set a valid IPv4.");
return;

}

IP = ServerTextFieldvValue;

port = PORT;

initiateSingleConnection();

}
/*k*

* Start a new connection task.

*/

public void initiateSingleConnection() {
connection connectiontask = new connection();
connectiontask.execute();

}
/**

* Change activity!

*/

public void changeActivity() {

StatusLabel .setTextColor (Color .GREEN) ;
StatusLabel .setText ("Connected to " + IP + ":" + port + ".");
Intent intent = new Intent(Client.this, ClientJoined.class);
intent .putExtra("myip", IP);

intent .putExtra("myport", Integer.toString(port)):
startActivity (intent) ;

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate (R.menu.menu client, menu);

return true;

}
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@Override

public boolean onOptionsItemSelected(Menultem item) {

// Handle action bar item clicks here. The action bar will

// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getItemId() ;

//noinspection SimplifiableIfStatement

if (id == R.id.action settings) {

Intent i = new Intent (this, PreferencesActivityScenariol.class) ;
startActivity (1) ;

return true;

return false;

}

/**

* Override onConfigurationChanged so that configuration won't be changed (to landscape
et.c.) .

* @param newConfig The Configuration.

*/

public void onConfigurationChanged(Configuration newConfig) {
// ignore orientation change

if (newConfig.orientation != Configuration.ORIENTATION LANDSCAPE) {
super.onConfigurationChanged (newConfig) ;

}

}

/‘k*

* Nested class.
This class extends AsyncTask and attempts to connect to a socket with
the given IP and Port.

This multithreading task is required otherwise it's impossible to connect.

/

*
*
*
*
*

private class connection extends AsyncTask<Void, Void, Void> {

protected Void doInBackground(Void... params) {
Socket clientSocket = null;
try {

clientSocket = new Socket (IP, port) ;
} catch (UnknownHostException ex) {
runOnUiThread (new Runnable() {
@Override

public void run() {

StatusLabel .setTextColor(Color.RED) ;
StatusLabel .setText ("Unable to connect to " + IP 4+ ":" + port + ".");
}

1)

try {

if (clientSocket !'= null) {
clientSocket.close();

clientSocket = null;

}

} catch (IOException el) {}
ex.printStackTrace () ;

return null;

} catch (ConnectException ex2) {
runOnUiThread (new Runnable() {
@Override

public void run() {

StatusLabel .setTextColor (Color.RED) ;
StatusLabel .setText ("Unable to connect to " + IP 4+ ":" + port + ".");
}

})

try {

if (clientSocket !'= null) {
clientSocket.close();

clientSocket = null;

}

} catch (IOException el) {}
ex2.printStackTrace() ;

return null;

} catch (IOException ex) {
runOnUiThread (new Runnable() {
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@Override
public void run() {
StatusLabel .setTextColor (Color.RED) ;

StatusLabel .setText ("Unable to connect to " + IP 4+ ":" + port + ".");
}

)

try {

if (clientSocket !'= null) {

clientSocket.close();

clientSocket = null;

}

} catch (IOException el) {}
ex.printStackTrace () ;

return null;

}

if (clientSocket !'= null) {
SocketHandler.setSocket (clientSocket) ;
runOnUiThread (new Runnable() {
@Override

public void run() {
changeActivity() ;

}

})

}else{

runOnUiThread (new Runnable() {
@Override

public void run() {

StatusLabel .setTextColor(Color .RED) ;
StatusLabel .setText ("Unable to connect to " + IP 4+ ":" + port + ".");
}

)

}

return null;

}

}

}
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ClientJoined
package ftp.SocketSnapshot Client Android;

import android.app.Activity;

import android.app.AlertDialog;

import android.app.NotificationManager;

import android.app.PendingIntent;

import android.app.TaskStackBuilder;

import android.content.Context;

import android.content.DialogInterface;

import android.content.Intent;

import android.content.SharedPreferences;
import android.content.res.Configuration;
import android.os.Bundle;

import android.os.Environment;

import android.preference.PreferenceManager;
import android.support.véd.app.NotificationCompat ;
import android.support.v7.app.ActionBarActivity;
import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.EditText;

import java.io.BufferedOutputStream;
import java.io.BufferedReader;
import java.io.DataOutputStream;
import java.io.File;

import java.io.FileOutputStream;
import java.io.IOException;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.net.ServerSocket;
import java.net.Socket;

import java.util.Date;

/**

* SocketSnapshot's Client Joined class.

*

* Notice: runOnUiThread is required for every single

* change on the UI. Otherwise changes won't appear to the user.
*

* @author Paulina Barniadaki

* @version 2.0

* @since  2015-06-01

*

/

public class ClientJoined extends ActionBarActivity implements View.OnClickListener {
public static boolean connected;
static {

connected = false;

}

public String ip;

public static int port;

public MessageBoxFullText messages;
public EditText MessageBoxfield;
public EditText SendMessagefield;
public Button SendMessageButton;
public OutputHandler outputhandler;

/**
* The constructor (initializes only a new message box {multi-line textfield}.

*/

public ClientJoined() {
messages = new MessageBoxFullText () ;

}

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate(savedInstanceState) ;
this.setContentView(R.layout.activity client joined);
MessageBoxfield = (EditText) findViewById(R.id.MessageBoxField) ;
SendMessagefield = (EditText) findViewById(R.id.SendMessageField) ;
SendMessageButton = (Button) findViewById(R.id.send message button);
SendMessagefield.setOnClickListener ((View.OnClickListener) this);
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/* Get data from previous Activity (Client.class) */

Intent intent = getIntent();

ip = intent.getStringExtra("myip");

String myport = intent.getStringExtra("myport'");
port = Integer.parselnt (myport);

messages .appendString ("Connected to: " + ip + ":" 4 port + "\r\n");
runOnUiThread (new Runnable() {

@Override

public void run() {
MessageBoxfield. setText (messages.getString()) ;

}

})

/* Start new thread for handling input. */

new Thread(new InputHandler (SocketHandler.getSocket (), messages, MessageBoxfield,
ClientJoined. this, getApplicationContext ())).start();

/* Send preferences (only once). */

try {

SharedPreferences sp =

PreferenceManager.getDefaultSharedPreferences (ClientJoined.this) ;

Boolean isSnappingEnabled = sp.getBoolean("snapshotsenabled", true);

int SnappingSeconds = 0O;

double SnappingPercetange = (double) 0;

if (isSnappingEnabled == true) {

String SnappingSecondsString = sp.getString ("snapshotseconds™, "60");
String SnappingPercetangeString = sp.getString("snapshotpercetange™, "10");
SnappingSeconds = Integer.parselnt (SnappingSecondsString);
SnappingPercetange = (double) Integer.parselnt(SnappingPercetangeString) ;

DataOutputStream outToServer = new
DataOutputStream (SocketHandler .getSocket () .getOutputStream() ) ;
if (isSnappingEnabled == true) ({

outToServer .writeBytes("~se\r\n") ;

} else {

outToServer .writeBytes("~sd\r\n") ;

}

outToServer.flush();

if (isSnappingEnabled == true) {

outToServer .writeBytes("~" + ((SnappingSeconds > 2000) ? 2000 : SnappingSeconds) +
"\r\n");

outToServer.flush();

}

if (isSnappingEnabled == true) ({

outToServer .writeBytes("~w" + ((SnappingPercetange > 100) ? 100 : SnappingPercetange)
+ "\r\n");

outToServer .flush();

}

} catch (IOException e3) {

e3.printStackTrace () ;

}

}

/**
* Send a message.
* @param view The view.

*/

public void SendMessagelistener (View view) {

this.outputhandler = new OutputHandler (SocketHandler.getSocket (), messages,
MessageBoxfield, SendMessagefield, ClientJoined.this) ;
outputhandler.SetMessage (SendMessagefield.getText () .toString()) ;
Thread ¢ = new Thread (outputhandler) ;

c.start();

try {

Thread.sleep(100);

c.interrupt () ;

} catch (InterruptediException e) {

e.printStackTrace();

}
}
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/**

* If the input (message textfield) is clicked (touched) then erase
* the pre-defined text.

* @param view The view.

*/

public void onClick(View view) {

if (view.getId() == R.id.SendMessageField) {
runOnUiThread (new Runnable() {

@Override

public void run() {
SendMessagefield.setText("") ;

}

})

}

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate (R.menu.menu client joined, menu) ;

return true;

}

@Override

public boolean onOptionsItemSelected(Menultem item) {

// Handle action bar item clicks here. The action bar will

// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getItemId() ;

//noinspection SimplifiableIfStatement

if (id == R.id.action settings) {

return true;

}

return super.onOptionsItemSelected(item) ;
}

/**

* Action Listener to the Abort Button.

* @param view The View.
*/

public void AbortListener (View view) {

new AlertDialog.Builder (this)

.setTitle("Are you sure?")

.setMessage ("Abort connection?™)

.setPositiveButton (android.R.string.yes, new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int which) {
try {

if (SocketHandler.getSocket() !'= null) {

SocketHandler .getSocket () .close() ;

SocketHandler .setSocket (null) ;

}

} catch (IOException el) {

} finally {

SocketHandler .setSocket (null) ;

}

Intent intent = new Intent(ClientJoined.this, Client.class);
startActivity (intent) ;

finish () ;

}

})

.setNegativeButton (android.R.string.no, new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int which) {
return;

}

})

.setlIcon (android.R.drawable.ic dialog alert)

.show();

}
/**

* Action Listener to the Back Button.
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* @param view The View.

*/

public void onBackPressed() {

new AlertDialog.Builder (this)

.setTitle("Are you sure?")

.setMessage ("Abort connection?')

.setPositiveButton (android.R.string.yes, new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int which) {
try {

if (SocketHandler.getSocket() !'= null) {

SocketHandler .getSocket () .close() ;

SocketHandler .setSocket (null) ;

}

} catch (IOException el) {

} finally {

SocketHandler .setSocket (null) ;

}

Intent intent = new Intent(ClientJoined.this, Client.class);
startActivity (intent) ;

finish () ;

}

})

.setNegativeButton (android.R.string.no, new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int which) {
return;

}

})

.setlIcon (android.R.drawable.ic dialog alert)

.show();

}
/**

* Override onConfigurationChanged so that configuration won't be changed (to landscape
et.c.) .
* @param newConfig The Configuration.

*/

public void onConfigurationChanged(Configuration newConfig) {

// ignore orientation change

if (newConfig.orientation != Configuration.ORIENTATION LANDSCAPE) {
super.onConfigurationChanged (newConfig) ;

}

}

}

/**

Nested class.

This class is required in order to update MessageBox (aka multi-line textfield).
@author Paulina Barniadaki

@version 2.0

@since 2015-06-01

/

* % F X X %

class MessageBoxFullText ({
private String message;

public MessageBoxFullText () {
this.message = "";

}

public void appendString(String str) {
this.message += str;

}

public String getString () {
return message;

}

}

/**
* The Input Handler.

Please see the Java (Desktop) application for more details.

* X X X

The implementation is almost identical.
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*

* @author Paulina Barniadaki
* @version 2.0

* @since 2015-06-01

*/

class InputHandler implements Runnable {
private Socket socket;

private MessageBoxFullText msg;

private EditText msgbox;

private Activity myactivity;

private Context context;

public InputHandler(Socket socket ,MessageBoxFullText msg,EditText msgbox ,Activity
myactivity,Context context) {

this.socket = socket;

this.msg = msg;

this.msgbox = msgbox;

this.myactivity = myactivity;

this.context = context;

}

public void run() {

ClientJoined.connected = true;

Buf feredReader reader = null;

try {

reader = new BufferedReader (new InputStreamReader (socket.getInputStream())) ;
while (ClientJoined.connected) {

String text = "";

if (ClientJoined.connected == true) {

text = reader.readLine();

}
if ((text '= null) && ! (text.equals("")) && ! (text.isEmpty())) {
if (text.charAt(0) = '#") {

String filename = text.substring(l, text.length()) ;
msg.appendString ("Attempting to recieve " 4+ filename + "\r\n'");
myactivity.runOnUiThread(new Runnable() {

@Override

public void run() {

msgbox .setText (msg.getString () );

}

});

new Thread(new ClientRecieveHandle(ClientJoined.port + 1,
filename ,msg,msgbox,myactivity,context)) .start() ;
continue;

} else if (text.charAt(0) = '|") {

continue;

} else if (text.charAt(0) = '&") {

Date date = new Date();

msg.appendString ("A dangerous " + text.substring(l) + "% was noticed at " +

date.toString () + "\r\n");

NotificationCompat .Builder mBuilder =

new NotificationCompat.Builder (context)

.setSmallIcon (R.drawable.ic stat notification sms failed)
.setContentTitle ("Warning - SocketSnapshot')

.setContentText ("A dangerous " + text.substring(l) + "% was noticed at " +
date.toString()) ;

Intent resultIntent = new Intent(context, ClientJoined.class);
TaskStackBuilder stackBuilder = TaskStackBuilder.create (context);
stackBuilder.addParentStack(ClientJoined.class);
stackBuilder.addNextIntent (resultIntent) ;

PendingIntent resultPendingIntent =
stackBuilder.getPendingIntent (

L.‘,

PendingIntent .FLAG UPDATE CURRENT

)

mBuilder.setContentIntent (resultPendingIntent) ;
NotificationManager mNotificationManager =
(NotificationManager) context.getSystemService(Context.NOTIFICATION SERVICE) ;
mNotificationManager.notify (123, mBuilder.build()) ;
myactivity.runOnUiThread(new Runnable() {

@Override

public void run() {

msgbox .setText (msg.getString());

}

})
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continue;

}

}

if ((text == null || text.equals("") || text.isEmpty())) {
continue;

}

msg.appendString ("#Server said: " + text + "\r\n");
myactivity.runOnUiThread(new Runnable() {

@Override

public void run() {

msgbox .setText (msg.getString () )

}

})

}

reader.close();

} catch (Exception e) {

return;

}

}

}

* %

The Output Hanlder.

Please see the Java (Desktop) application for more details.
The implementation is almost identical.

@author Paulina Barniadaki

@version 2.0
@since 2015-06-01

L R I A T R B

class OutputHandler implements Runnable {
private Socket socket;

private MessageBoxFullText msg;

private EditText msgbox;

private String message;

private EditText sendmsgfield;

private Activity myactivity;

private Context context;

public OutputHandler (Socket socket,MessageBoxFullText msg,EditText msgbox,EditText
sendmsgfield,Activity myactivity) {

this.socket = socket;

this.message = "";

this.msg = msg;

this.msgbox = msgbox;

this.sendmsgfield = sendmsgfield;

this.myactivity = myactivity;

this.context = context;

}

public void SetMessage(String message) {
this.message = message;

}

public String GetMessage() {
return message;

}

public void run() {
DataOutputStream outToServer = null;

try {

msg.appendString ("f#You said: " + GetMessage () + "\r\n");
myactivity.runOnUiThread(new Runnable() {

@Override

public void run() {
msgbox .setText (msg.getString () ),

}

3

outToServer = new DataOutputStream(SocketHandler .getSocket () .getOutputStream()) ;
outToServer .writeBytes(GetMessage () + "\r\n");

outToServer.flush();

myactivity.runOnUiThread(new Runnable() {

@Override
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public void run() {
sendmsgfield.setText("");
}

)

} catch (IOException e) {
e.printStackTrace();
}finally{

outToServer = null;
return;

}

}

}

* K

The Client Receive Hanlder.

Please see the Java (Desktop) application for more details.
The implementation is almost identical.

@author Paulina Barniadaki

@version 2.0

@since 2015-06-01
/

L T T . SN

class ClientRecieveHandle implements Runnable {
private int port2;

private String filename;

private MessageBoxFullText msg;

private EditText msgbox;

private Activity myactivity;

private Context context;

public ClientRecieveHandle(int port2,String filename,MessageBoxFullText msg,EditText
msgbox ,Activity myactivity,Context context) throws IOException {

this.port2 = port2;

this.filename = filename;

this.msg = msg;

this.msgbox = msgbox;

this.myactivity = myactivity;

this.context = context;

}

public void run() {

ServerSocket RecieveSocket = null;

try {

RecieveSocket = new ServerSocket(port2);

Socket connectionSocket = RecieveSocket.accept() ;
InputStream is = connectionSocket .getInputStream () ;
int filesize = 6 ¢
int bytesRead = 0;

int current = 0;

byte[] mybytearray = new byte[filesize];

String baseFolder;

// check if external storage is available

if (Environment.getExternalStorageState().equals (Environment .MEDIA MOUNTED)) {
baseFolder =

Environment .getExternalStoragePublicDirectory (Environment.DIRECTORY DOWNLOADS) .toStrin
g

// revert to using internal storage (not sure if there's an equivalent to the above)

} else {

baseFolder = context.getFilesDir().getAbsolutePath ();

}

File file = new File(baseFolder + File.separator + filename) ;

FileOutputStream fos = null;

fos = new FileOutputStream(file);

Buf feredOutputStream bos = new BufferedOutputStream(fos);

bytesRead = is.read(mybytearray, 0, mybytearray.length) ;

current = bytesRead;

do {

bytesRead = is.read(mybytearray, current, (mybytearray.length - current));

if (bytesRead >= 0) {

current += bytesRead;

} while (bytesRead > -1);
bos.write(mybytearray, 0, current);
msg.appendString ("Successfully recieved " 4+ filename + "\r\n'");
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myactivity.runOnUiThread(new Runnable() {
@Override

public void run() {

msgbox .setText (msg.getString () ),

}

3

bos.flush() ;

bos.close() ;
connectionSocket .close();
RecieveSocket.close() ;
return;

} catch (IOException e) {
e.printStackTrace();

}
}
}

PreferencesActivityScenariol.java

package ftp.SocketSnapshot Client Android;

import android.preference.PreferenceActivity;
import android.os.Bundle;

public class PreferencesActivityScenariol extends PreferenceActivity {

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState) ;
addPreferencesFromResource (R.xml.preferences scenariol) ;
}

}

SocketHandler.java

package ftp.SocketSnapshot Client Android;
import java.net.Socket;

/**

* @author Paulina Barniadaki
* @version 2.0

* @since 2015-06-01

*/

public class SocketHandler {
private static Socket socket;

public static synchronized Socket getSocket () {
return socket;

}

public static synchronized void setSocket(Socket socket){
SocketHandler .socket = socket;

}

}
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F'pa@wka Android

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="£ftp.SocketSnapshot Client Android" >

<uses-permission
android:name="android.permission.WRITE EXTERNAL STORAGE"
android:maxSdkVersion="18">

</uses-permission>

<uses-permission
android:name="android.permission. INTERNET" >
</uses-permission>

<application

android:allowBackup="true"
android:icon="@mipmap/ic_launcher"

android: label="@string/app name"

android: theme="@style/AppTheme" >

<activity

android:name="ftp. SocketSnapshot Client Android.Client"
android: label="@string/app name"

android: screenOrientation="portrait"
android:configChanges="keyboard|keyboardHidden|orientation |screenLayout|uiMode|screenS
ize|smallestScreenSize"
android:windowSoftInputMode="adjustPan"
android:alwaysRetainTaskState="true">

<intent-filter android:label="@string/app name">
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />

</intent-filter>

</activity>

<activity

android:name="£ftp.SocketSnapshot Client Android.ClientJoined"

android: label="@string/title_activity joined client"
android:screenOrientation="portrait"

android: configChanges="keyboard|keyboardHidden|orientation |screenLayout|uiMode|screenS
ize|smallestScreenSize"

android:windowSoft InputMode="adjustPan"

android:alwaysRetainTaskState="true">

</activity>

<activity

android:name="ftp. SocketSnapshot Client Android.PreferencesActivityScenariol"></activi
ty>

</application>

</manifest>

Activity_Client.xml

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools" android:layout width="match parent"
android:layout height="match parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"
android:paddingBottom="@dimen/activity vertical margin" tools:context=".Client"
android:id="@+id/Client"><![CDATA |

android:orientation="horizontal"
android:layout width="match parent"
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android:layout height="match parent">

11>

<TextView

android:layout width="match parent"
android:layout height="wrap content"

android: textAppearance="?android: attr/textAppearancelLarge"
android: text="" Server IPv4"
android: id="@+id/ServerIPLabel"
android:layout row="4"

android:layout column="0"

android:layout gravity="center"
android:layout rowSpan="3"

android:layout alignParentTop="true"
android:layout centerHorizontal="true" />

<EditText

android:layout width="337dp"

android:layout height="64dp"

android: id="@+id/ServerTextField"
android:layout row="16"

android:layout column="0"

android:layout gravity="£ill horizontal| top"
android:layout_below="@+id/ServerIPLabel"
android:layout alignRight="@+id/ServerIPLabel"
android:layout alignEnd="@+id/ServerIPLabel"
android:editable="true"
android:enabled="true"

android: inputType="text" />

<TextView

android:layout width="wrap content"
android:layout height="wrap content"

android: textAppearance="?android: attr/textAppearanceLarge"
android: text="" Server Port"
android: id="@+id/ServerPortLabel"

android:layout gravity="center"

android:layout below="@+id/ServerTextField"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:layout alignRight="@+id/ServerTextField"
android:layout alignEnd="@+id/ServerTextField" />

<Button

android:layout width="wrap content"
android:layout height="wrap content"
android: text="Join"

android: id="@+id/button"
android:onClick="JoinButtonListener"
android:layout centerVertical="true"
android:layout alignParentRight="true"
android:layout alignParentEnd="true"
android:layout alignParentLeft="true"
android:layout alignParentStart="true" />

<EditText

android:layout width="wrap content"
android:layout height="wrap content"

android: id="@+id/ServerPortField"

android:layout below="@+id/ServerPortLabel"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:layout alignRight="@+id/ServerPortLabel"
android:layout alignEnd="@+id/ServerPortLabel" />

<TextView

android:layout width="wrap content"

android:layout height="wrap content"

android: textAppearance="?android: attr/textAppearanceLarge"
android:id="@+id/statusLabel"

android:layout alignParentBottom="true"

android:layout centerHorizontal="true" />

</RelativeLayout>
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activity_client_joined.xml

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools" android:layout width="match parent"
android:layout height="match_parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"
android:paddingBottom="@dimen/activity vertical margin"
tools:context="ftp.SocketSnapshot Client_ Android.ClientJoined"

android: id="@+id/ClientJoined" >

<EditText

android:layout width="wrap content"
android:layout height="wrap content"
android: inputType="textMultiLine"
android:ems="10"

android: id="@+id/MessageBoxField"
android:layout below="@+id/textView3"
android:layout alignParentLeft="true"
android:layout alignParentStart="false"
android:layout alignParentRight="true"
android:layout alignParentEnd="true"
android: layout above="@+id/SendMessageField"
android:enabled="true"
android:clickable="false"
android:cursorVisible="false"

android: focusable="false"

android: focusableInTouchMode="false"/>

<TextView

android:layout width="wrap content"
android:layout height="wrap content"
android: textAppearance="?android: attr/textAppearancelLarge"
android: text=" Message Box"
android: id="@+id/textView3"

android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:layout alignParentTop="true"
android:layout alignParentRight="true"
android:layout alignParentEnd="true" />

<EditText

android:layout width="wrap content"
android:layout height="wrap content"

android: id="@+id/SendMessageField"
android:layout alignParentBottom="true"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:layout marginBottom="66dp"
android:layout alignRight="@+id/MessageBoxField"
android:layout alignEnd="Q@+id/MessageBoxField"
android:editable="true"

android:enabled="true"

android: text="Enter a message.." />

<Button

style="?android: attr/buttonStyleSmall"
android:layout width="wrap content"
android:layout height="wrap_content"
android: text="Send Message"
android:onClick="SendMessageListener"
android:id="@+id/send message button"
android:layout alignParentBottom="true"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:enabled="true" />

<Button

style="?android: attr/buttonStyleSmall"
android:layout width="wrap content"
android: layout height="wrap content"
android: text="Abort"

android: id="@+id/abortbutton"
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android:onClick="AbortListener"

android:layout alignParentBottom="true"
android:layout alignRight="@+id/SendMessageField"
android:layout alignEnd="Q@+id/SendMessageField"
android:enabled="true" />

</RelativeLayout>

activity_preference.xml

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools" android:layout width="match parent"
android:layout height="match parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"

android: paddingBot tom="@dimen/activity vertical margin"
tools:context="ftp.SocketSnapshot Client Android.PreferenceActivity">

<TextView android:text="@string/hello_world" android:layout width="wrap content"
android:layout height="wrap content" />

</RelativeLayout>
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AfloAoynon - Neploplopol

Edappuoyn Server umtoAoyLotn)

e Aev eivaltduvatr nanootoln Alotag apxeiwy Xwpig tnv mponyoUevn altnon and
tov Client.

e Aeveivaltduvatn naitnonAlotagapyeiwv and twv Client.
e Aev elvatduvatnAndn otacdnmote apyeiouv anodtov Client.

e Aev elvalduvat nanopakpuopévn alhayr twy pubuicswv tou Client and tov
Server (remote settings).

e Aevelvatduvath nailayn pubuicswy oxetikwy pe tTn AP n pwroypadlwv amnod
Webcam (mapa povo xelpokivnta pe enefepyaoia tou .cfg apyeiou).

Na onuelwBel dtLolacdnmote alayn autwy Twy pubuicswy, Ba anavwypadei and
TIG ATMOpaKpUOHEVEG puBUiosLgTou Client, katda tn olvdeon tou (avefdptnta eGv
SuUmTouy).

e Aeveivaltduvatn namootoln tng idtagtng dwroypadiog(webcam).
EvaAhaktika, anootéMetaLeldomnoinon otov Client o mepinmtwon mapatnpnongtng

OPLOMEVNCTIAPEKKALONC.

o EVOEXETOLOE OPLOPEVECTIEPUTTWOELG VA NV ElvaLdpeoa «aloOntn» n (mpowpn Kat
pn) anoxwpnontou Client.

Auto odeiletatlotn $UON TOU MPOYPOALLATIOMOU LE sockets.

Edappoyn Client urtoAoyLot)

o Aev elvatduvatnAndn ta Alotacapyxeiwv tou Server népa tngAiotagapyeiwv Tou
TIEPLEXOEVOU TOU TPEXOVTOC PpakEAOU OV TPpEXELO Server.

e Aev elvatduvatr n amootoAn apxeiwv and tov Client oto Server.

e Aeveivatduvat)nAndn ¢wroypadiac(webcam) amo tov Client (koL katd
OUVETIELA I ATIOOTOAN OToV Server).

e EVOEXETOLOE OPLOPEVEGTIEPUTTWOELG VA NV Elvaldpeoa «aLaOnToc» o aubaipetog
TEPUOATIONOGTOU Server.

Auto odeiletatlotn $UON TOU MPOYPOLLATIOMOU LE sockets.

Edappoyn Client kivntou A tablet (Android)

e OAatou «Edapuoyn Client umoAoylotr»
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e Asv elvatediktn n Asttoupyia oto mapacknvio (background).

AnAadn dev pnopel o xprotngva xelpiletal aAAn edbappoyn (A aAAeg
epoppoyEC) mopAAANAQ (0TO TPOCKNVLO KALUN).

Katitétolo anattei and tnv epappoyn yla va emiteuxbel va Asttoupyei wg
unnpeoia (Service) dev eival epikto S1O0TL SV To emITpémel pia Activity —
xpelaletalunnpeoio (Service).

Katd ouveénela Sev mapEXeTal KA pUia eyyunon yLo tTnv akepatdTNTA TG
Aeltoupylagtncedappoyngedy o xpnotngmpoPei o pia T€Tola eveépyela
(evaAhayn Activity).

e Aev elvatduvatn netoaywyn hostname avtiyia IPv4.

e Aeveivatduvatn narlayn mpooplopol Twy opxeiwv.
Qg npoemihoyn opilovtoaLo ddakelog “Downloads”.

e Asv undpyeLkataypadn cuppaviwy (apxeio kataypodnc).

Aev elvatduvartn naitnon Alotagapyeiwyv (KoLKATA CUVETTELA KOLTTIALPOAOBT) KATIOLOU
OUYKEKPLUEVOU apyeiou)

AuTO BEBata Sev emnpedleLTn LOVOUEPH QTIOOTOAN OLPXELWVY TTOU EMLTUYXAVETALATIO TOV
Server.

IIAPAPTHMA 1

Eykatdaotaon APK : rna va pnopéoete va to eykataotrioste oto thAédwvd oag, Ba
npénelva BePalwbeite dtiol edapUOYEG TP ITWY ETUTPEMETAL OTN GUOKEUT oag. Nnyaivete
oto MevoU> PuBuioeig>Aodpalela>kattoskdpete to "Unknown Mny£c” yla va emitpéPeLto
TNAEPWVO COGYLO VA EYKATAOTIOETE EDAPUOYEC OO AANEG TINYEC EKTOC TOU Google Play
Store.

Av BéAete, unopeite eniongva kotefaocete plo epappoyn onweto ES File Explorer,wote va
prnopeite eUkoAa va Bpeite ta apyeia yia to Android cuokeur 0ag.2UVO£OTE T CUOKEUN 0OG
O£ 0UTO.2€ AUTO TO oNelo, unopeiva oag {ntnBeiedv BéAete amAd va popTiosTE TO
TNA£DWVO 0OGH VAL TO CUVOECETE OF [ia «CUOKEUT TIOAUECWY."

Erulé€te "ouokeur MOAUHECWVY". ITN OUVEXELQ, aTtAA Bpeite To pakeAo Tou TNAEPWVOU 00G
otov urtoAoyLotr oag (outo Ba eivatto "O Yroloylotrguou" 1) "YmoAoylotng'" yla
umtoAoyLoTéG e Windows) katavtlypate to apxeio APK og éva ¢pakelo tng emloyngoag
oto Android smartphone cag.
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Twpa Ba elote og Béonva Pagete yiotn B€on Tou apxeiov oto "apxeia pou" pakelo oth
ouoKeun oac.Bpeite to apyeio APK, xtumnote To, oTn CUVEXELD, AT OTE "eykataotacn".

Eykataotaon APK apyeia ano tov browser cag

Mropeite emiong va eykatoothioste to APK apyela amnd to mpoypa o mepLynonG oto
Android smartphone rjtablet coc.AtAd avoi¢te Tov browser oag, Bpeite to APK apxeio mou
BENeTE VO KATEBAOETE KALTIATIOTE TO - Ba TP EMEL TN CUVEXELA va lval og B€on va Seite To
KOTEBOOUO OTNV EMAVW YPA LU TNG OUOKEUNC oag. MOALS katePfaoel, avoite "downloads"
oag, matrjote oto .apk apxeio, katmatrote "val" otav caglntnOei.Hedappoyn Ba Eekivroel
N EYKATAOTOCN 0T CUCKEUN 0.

EvtoA£g MpoypAapportog

A&ilelvo onpelwBEel OTL KATIOL INVULOALTO TTOU ATTIOCTEAAOVTAL AVAUEDA OTLG U0 ePaPHOYEG
(ServerkalClient) 6ev eival oTnv MPOyUATIKOTNTO UNVUHOTO, AAAG EVTOAEC.

Quokad, kaAo Ba Atav va MHN xpnoiuomnonBoUv oLEVTOAEG (TA LNVUHOTA) AUTA YLIOTLTOTE
Sev umapxeLeyyvnon yla tnv ahabntn Aettoupyiatou mpoypaUUaToc.

AuTEcoL eVTOAECelval:

Lo Tov Server:

EVTIOAEG pE MPOBep «™»:
~se = Evepyomoinon Snapshots

ATopakpuopévn puBULon Tou Server amo tov Client.
~sd = Amnevepyormnoinon Snapshots

ATIOpOKPUGCHEVN pUBULON TOU Server amo tov Client.

~w<double> = Oplopogtng emnitng 100% dladopadcpetall twv Suo tedeutaiwv snapshot
yla eldormoinon.

ATmopakpuopévn puBULon Tou Server amno tov Client.
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~<integer> = OpLOPOCTWY SEUTEPOAETITWY TIOU ATALTOUVTALYLO AVO OV LEXPLTNV altnon
véacAnyngsnapshot.

ATmopakpuopévn puBULon Tou Server amo tov Client.

EVtoAEg pe mpoBepa «!y»:

I<filename> = Altnua yia Ann apyeiou.

Altnua andtov Client otov Server.

EvioAn «#»:

# = Altnpa Alotagtou Clientyia tov Server.

[La tov Client:

EVTIOAEG pe MPOBepa «H»:

#(filename) =AnYPn apxeiov otov Client and tov Server.

EVTOAEG pe MpOBepa « | »:

| (filename) =AY n kaLapxeloBEtnon evogotolxeiou plagAlotagapyeiwv tou Server.

EVToAEG pe mpOBepa «&»:

&(double) =AnYPntng enitng 100% Stadopdg petafl Twv SUo tedeutaiwv snapshot yla
eldomnoinon.
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