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1. Ewoayoy

To Aoyiopikd mov TPOKEITOL Vo oXeO10GTI B0l TPOGOUOIDVEL £VOL KOTOVEUNLEVO
OUGTNUO TTOV GKOTOG TOVL €ival Vo TOPEYEL V0L GUVOAO TPATECIKAOV VANPECIOV
oTovg TeAdteg o Tpamelag, OMWG EPMTNCELS VTOAOUTOL AOYOUPLOGHOD,
katafécelg, ovolnyelg petpnT®@v. To cVGTNUO EIVAL GUVOESEUEVO LE U1 OCQOAN
KOVAALDL ETKOWVOVIOG TO. omoia givar extebeluéva amd evepyong N mabnTiKovg
attacker, o1 0moiol UTOpPOvV: Vo TAPOKOAOLHOVY UNVOLOTO TO, 0TTolo GTEAVOVTOL
a6 Ta ATM e To TPOCOMIKA GTOLYEIN TOV TELATY], VO TOPUTAUVOVV TOV TEAATN
pe dkd tovg pnvopaTa 1 akopo va aAlalovv kot va dnpiovpyovv pnvopata. ‘Etot
n emwowaovio petafd tpanelog ko ATM mpéner va Poacileton o ac@ain
TPOTOKOAAA Yo Tig dtadwkacieg Authentication mehdtn Tpdmelog kot Transaction
ATMs — bank server. Emiong o bank server mpémer vo kotaypdpelr OAeg TG
ovvaAlayég og éva audit log file yio vo mapéyel mAnpopopieg otov yeplot gite
Y AGAPEIEC TOV THOVOG TPOKOLWYOLV amd [0 OmOTLUYI0L VAIKOL €gite Yot 0O
YePLothg BeAnoel va mapakorovdnoel Tic cuvoriayéc. Emeldn| o diokog Tov bank
server mBavov va dexbel embécelg diktvov to audit log file Ba mpémer va givan
acPUANG ®ote vo amotpénel mbavy mapaPiacn Tov 6edoUEVEOV TOL apyEiov.

1.1. Ileprypaen g Aertovpyia

O TELATNG E1GAYEL TOV TPOOHOTIKO aPLOUO TOV AOYOPLOCHOD TOV KOl EMAEYEL
OTOCTOAY, 0 bank server eA&yyel av vILAPYEL 0 AoYupLOoUOS Kot (NTAEL amd ToV
neddtn vo ewodyel o PIN, oty zmepimtoon mov o Aoyoplocudg dev sivar
£YKVPOG OTEAVEL LNV UA Y10 V. OADCEL VEO 0p1BUd AoYaplosLLOD.
Otav 0 meldng ewodyel 1o PIN €yel 10 dikaimpa va ddoel HéEypt dvo QoPEC
AGBog PIN, av eavtinost kot Tic 6vo TPoorabeleg Kol TNV EXOUEVT QOPa
dwaoel Mabog PIN evnuepavete o TeAATNG pe KATAAANAO U VUL
Ymv mepintoon mov o meAdtng dwoel owotd PIN €yer mpdofoaorn otov
AOYOPLOGHO TOL Kot POPEl vo EKTEAEGEL TIG akOAOVOEG GLVOALAYEG amd TO
LLEVOV EMAOYDV:

e AvAAnym UETPNTOV

o KoatdBeon petpntaorv

e Epadtnon vroAoimov

INo v ovvoddoyn g kaTdheong Kol €pMOTNONG LTOAOITOV O Server Oev
ypelaleTal va KAVEL KATolo EAeyY0. XTnv TePInTmon G katdbeong Tpochetel
TO TOGO GTO VIAPY MV LLOAOITO TOL £XEL KO EVILLEPADVEL TOV TEAATY| LLE TO VEO
vrolomo. Otav {ntioel epmTNON VIOAOITOV O server GTEAVEL £Va VUL LLE
TO VTTOAOITO TOV TEAATN.

Mo v cuvaddayr TG avAANYNG LETPNTAOV O Server TPEMEL Vo KAVEL EAEYYO
av 170 Tocd wov {Ntnoe o TELATG ivor SLBECIUO GTOV AOYOPLOUGUO TOV, oV
glvar 10Te apopeite T0 TOGO OO TO VLOAOITO TOV ElYE, AV OUMG TO TOGH deV
glvar dwwbéolo o server GTEAVEL VLU OTL 1 cLUVOAAOYT dev pumopel va
orokAnpwBel kKo Tov {ntd va eAEyEet To VTOAOUTO TTOV EXEL.

O meldtng €xel SIKOimUO VO OKUPMOOEL U0, GUVOAAQYT OO TO. UNVOLOTO
empPePaioong mov epeavilelt to ATM mpv TV Am0GTOAN TOV ded0UEVOV GTOV
server.

Téhog 0 TEAGTNG LOAC OLOKANPDOGEL TIC GLVOAAAYEC TOV EMAEYEL VO KAveL log
out.



2. Acodirer

2.1. Awudwkooia sweaywyng ko Authentication

O melMde €16ayel TOV MPOCOTKO aplfud Aoyaplocuov, &va  pivoud
onuovpyeite pali pe to id Tov ATM kau éva session key, to urfvoua
Kpvrroypageite ue to public key g tpanelog ka1 otéAvete otov bank server.
21N CULVEXELDL O Server OMOKMOOIKOTOlEl To Uvuua pe To private key 1ng
tpanelag, £tol yvopilel pe mo ATM emkovovel Kot gAEYYEL OV VTTAPYEL O
AOYOPLOGUOG KO TNV KOTAGTOOT TOL AOYOPLOGHOD. TNV TEPITTOOT 7OV
VIApYEL amodEyeTol TO session key Kot 6TéAvel Tiow o Tuyaio TANPoPopia
(secure communicate) kot To session key kwdikomompéva pe 1o public key
tov ATM mov emkovovel dote vo S1acPaAicel 0Tl dev pmopel kavelg AGALOG
va dwpdoel o pivopa Ay tov ATM. To ATM anokwdikomoiel To pivopa
e to private key Tov kot gAéyyel av 1o session key givon to 1610 pe ovtd TOL
elye otelhel ko amavtdel pe v Toyoio TAnpoeopia kot to PIN tov meAdn
kodwomompuéva pe 1o session key. Kdébe emopevo pivopo o otédveron
kodwomomuévo pe to  session key to omoio Oo amotedel tufuo Tov
TPOTOKOALOV GUVAALOYTG.

[Account #, ATM id, Session Key] Bank Public Key

[Session Key, Challenge] ATM Public Key

Janes yueg

[Challenge, PIN] Session Key

Yymua: 1 Awdwkaocio Authentication

2.2. Avaivon ¢ Awedikaciog sieaymyng kot Authentication
‘Eva. Session Key dnuovpyeite 6tav kdmotog meAdtng kévr login.
Otav o meldtng dmaoet 1o Pin 1o ATM 0a vroloyioetl ko Oa oteidel To Hash
tov Pin (y1o peyardtepn aceareln) to omoio Ha cuykpivel o bank server.

Bipa 1
e To ATM octéhvel oTOV server:
userAN:false:accountNum:userState:atmld:sessionKey
encrypt e to bank public key.

Bipa 2
e O server decrypt To punvopo pe to private key tov xor ghéyyel ov Tto
accountNum vrdpyetl kot av userState eivon false (dnAadn n katdotoon
TOV AOYOPLOGUOD Elval avevepyn).
o Av accountNum = true kot userState = false tote otéhvel 610
ATM:



userAN:true:accountNum:false:sessionKey:challenge
encrypt pe to ATM public key.
o Av accountNum = ftrue kot userState = true tOTE GTEAVEL GTO
ATM:

userAN:true:accountNum:true:sessionKey:challenge
encrypt pe to ATM public key.
o Av accountNum = false kot userState = true tOte GTEAVEL GTO
ATM:

userAN:false:accountNum:true:sessionKey:challenge
encrypt pe to ATM public key.

Bipa 3
e To ATM decrypt To pfvopa pe to private key tov kot eAéyyet:
o Av accountNum = true, userState = false kot to sessionKey eivat
70 1010 pe awtd Tov £otelle TOTE (NTA OO Tov mEAdTN To Pin ko
OTEAVEL OTOV Server:
userPin:false:accountNum:accountPin:challenge
encrypt pe to sessionKey.
o Av accountNum = true, userState = false «ot 10 sessionKey
SLopopeTIKS TOTE GTAUATA TN Srodikacio Tov login
o Av accountNum = false ko userState = false 1| true evnuepdvet
TOV TEAQTN v ODGEL GOGTO aplOpd N EYEl NON KOAVEL E1GOYOYN
(emotpépel 610 Pripo 1)

Bipo 4
e O server decrypt To uivopa pe to sessionKey ko eAéyyet:
o Av pin = true kot challenge givon 1610 pe avtd mov €otElAE TOTE
otéAvel 610 ATM:
userPin:true:accountNum:accountPin
encrypt pe to sessionKey.
o Av pin = true ko1 1o challenge S10QOpeTIKO TOTE GTAUNTA TN
dradkacio Tov login oTéAvovtog To UiV
login stop ( ifferent challenge)
encrypt pe to sessionKey.
o Av pin = false t6te 6TéAvel 610 ATM
userPin:false:accountNum:accountPin
encrypt pe to sessionKey

Bipa 5
e To ATM decrypt pe 1o sessionKey kot eAéyyet:
o Av pin = true 10T€ 0 YPNOTNG EYEL TPOGPOOT OTOV AOYAPLOCUO TOV
KoL UTOpEl VoL EMAEEEL KOO0 GUVOALAYT.
o Av pin = false gvnuep@vel Tov TEAATN Vo 0DCEL GOGTO aptOud pin
KOl OTEAVEL:
userPin:false:accountNum:accountPin:challenge
encrypt pe to sessionKey ( emotépel oto frpa 4).

Me v mopandve dadikacia, dnAadn Tovg KaTdAAnlovg eAéyyovg omd Bank
server kot ATM kot v Kodikonoinon tov unvopdtov egacearilete n
Mo TOMOINo™ TS HETAED TOVG EMKOVOVING.



2.3. Awdikaoia peTta@opag pnvopatov cvvariiayns ko Transaction Protocol
O)lo Ta. PIMVOLOTO GUVOAAOYNG TOV GTEAVOVTOL EIVOL KOOIKOTOMUEVE, LE TO
session key. Avtd 1o KAEWl YPNOOTOLEITAL YO0 TNV KPLTTOYPOPIOL TOV
unvopdtov peta&d bank server ko ATM client yw 10 session 7mov
dnuovpynbnke xotd t Sdpkelo. tov authentication. To kAewdi avtd eivar
£ykopo, dnuiovpyeite kabBe popd omd to ATM ot givarl poévo yuo €va session,
dev umopei va ypnopomombei yio kamoto dAlo. ‘Eva session dnpiovpyeite amod
m otiyu] mov Ba kdvel évag mehdtng login oto ovotnua €wg OTOV
amoywpeicol. AKOUM pHE TNV E60Y®YN TOL TEAAT OTOV AOYOPLOOUO TOV
dnpovpyeite ko €vag acpaleic Tuoyaiog apBuog (Rand #) amd to ATM mov
Ba ypnoomonfel yio ™ peTapopd Tov unvopdtov. INa va eEacpaiiotel n
€YKUPOTNTA Kol 1 oLOEVTIKOTNTA TV GLUVOALAY®V 0 TEAATNG Bo mpémel va
vroypdeet To hash Tov unvopartog. H dwadikacio mov Bo axorovbeite Oa eivon
n &ng To pvopa mov otédvel o ATM egivar o Ttuyxaiog apiBuodg, M
ouvaAlayn, o vroyeypoppévo hash amd tov meldtn pe to private key tov
Koduomompéva pe To session key. O server Aapfavel Kot amokmOKoTolel To
pvope pe to session key kot vroloyiCer to hash g cvvaliayng to 6mol0
enoAnOevel pe To vroyeypappévo hash and tov meldt. Av ta dvo hash sivon
010 eléyxel av umopel vo EKTEAESTN M OLVOAACYN KOl OTOVTE pHE TO
KATOAANAO UAVULO KOSTKOTOIEVO LE TO session key.

[Rand #, Transaction, [HashTransaction] Costumer Private Key ] Session Key

JBAJIBS Yueg

[Rand #, Message] Session key

Syfua: 2 Atodikacio oKepaldTNTOG KOl VTOYPAPNG

2.4. Avahoon TG OWOIKOGI NETAPOPAS HNNVORUATOV OCUVOAAOYNG Kol
Transaction Protocol

To TpTOKOALO CLVOAAAYNG XPNOLOTOLEL TO session key mov dnpiovpynonke
Katd T d1dpKela Tov login Tov TEAATN KO TOV TLYOio aptBpd Tov dnpovpyel
0 ATM.

Bipa 1
o O meldmg ooy &yel emAélel v ocuvolloyn mov Bélel vo kdvet
dnuovpyeite 10 akdA0VO0 pPMvo oL
n.x, userDep:false:accountNum:accountPin:amount:randNum
10 ATM vmoloyiler o hash kol 10 vmoypdpel pe to private key tov
neAdtn (SignHashAtmMsg). Xt ocvvéyeln otéhvel otov bank server 1o
apyKO UMVLHO Kol TO vroyeypappévo hash tov pnvoparog encrypt pe to

session key.

10



Bipa 2
e O server Aopfdvel kol amokmowkomolel To pPnvupa Le to session key,
vroroyiler to Hash tg ocuvvarllayng xor to emoinbeder  pe to
VROYEYPOLPEVO amd ToV TEAdTY] hash.
o Av verify = true o server cuveyilel Tov EAYY0 TNG CLVOAAAYNG.
e Av KOl T OCUVOAAGYT| UTOPEL VO EKTEAEGT OTEAVEL TO

pvopa:

userDep:true:accountNum:accountPin:amount:randNum

encrypt e o session key.
e Av m ovvoAAayn Ogv PmOPEl VO EKTEAECTI] GTEAVEL TO
HMVOLLOL
userDep:false:accountNum:accountPin:amount:randNu
m
encrypt pe to session key.
o Av verify = false dev ektelel Kavévay eleyyo kol OTEAVEL TO
pvopo:
verify failed
encrypt pe to session key.

Bipa 3
o Télog 10 ATM 0mokmdtkomolel To pivopa He to session key ko eAéyyel:
o Av 1o pvopa givon verify failed otopotd 1 emkotvaovia kot yivete
avtopata log out.
o Av o tyaiog apBudg sivar o id10¢ pe avtdv mov gixe oteilel
EVILLEPMVEL TOV TEAATT Y10, TNV CLUVOAALYN.
o Av o tuyaiog apBudg etvarl SLAPOPETIKOG CTAUOTA 1 ETKOV@VID
Ko yivete avtopata log out.
Emotpoon oto Pripa 1.
H mopamdve Sudwocic e£oc@orilel ac@ain HETAO00N TOV UNVOUAT®V
petald tov ATM kan bank server. Mg toug €héyyovg mov yivoviolr o sever
E€pel av o€ KAmolo pnvupa £ytve oAAayn amd Evov Tpito Kot akopa to ATM
E€pel OTL AapPaver To GOOTE UMVOLLOTOL.

2.5. Awedkacio Secure Audit log file

INa va e€acparicbel n eyxvopodtTa Tov log file kou va amopevyOel n aAloyn
TOV TEPLEYOUEVOV TOV OO Tpitovg mpémel UOALG o bank server tebei oe
Aertovpyio va onovpyet To Audit Log file to onoio yio va givorl aocporéc Ba
TPENEL VO EIVOL KOSKOTOMUEVO Kot voyeypapupuévo €va hash tov amd v
tpanela wote va e&ac@orilel 6Tt dev pmopel va to doPdost Kot vo To aAAGEeL
kdmoloc. Kabe popa mov Oa mpémer va evnuepmoetl to Audit Log file Ba 1o
amokmotkomolel Bo. vmoAoyiler to hash Oo To Kdvel emoAnbesvon pe 1O
vroyeypoupévo Bo  evnuepmvel kol Bo  emavolappdver T ddikacio
K®KOTOINoNG Kot vToypaeng tov hash.

2.6. Availvon ¢ owdkaciag Secure Audit log file

O bank server exwva va exteAeite £tol dnpovpyeite ko éva Audit log file pe
to 6vopa logFile.txt. ‘Eva véo khedi (AES, 1o amofnkevet oto aesAuditKey)
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dnuovpyeite 10 omoio Bo TO YPMOWOTOOVUAL VIO TNV KPVITOYPAPN O Kot
anokpvrtoypdenomn tov logFile.txt.

Bipa 1
e Awpdaler xor vmoroyiler To Hash tov logfile.txt to vmoypdoel pe to
private key kot o amofnkevel oto signHashAuditLog.

Bnpa 2
o Kpurtoypapei 1o logFile.txt pe 10 aesAuditKey kot 10 amofnkevel g
encryptLogFile.txt.

Bipo 3 (Mpbe véo punvoua)
e Amoxpurntoypagel 10 encryptlLogFile.txt pe to aesAuditKey, 7o
arofnkevn wg decryptLogFile.txt kot vroloyiletl to hash (hashLogFile)

Bipo 4
o EnoAinfevel to signHashAuditLog pe to public key kot 1o cuykpivel pe to
hashLogFile

o Av glvan 10w tote gvnuepavel 1o logFile.txt pe to véo pnivopa kot
ovveyilet pe to Prpa 1

o Av dev givon 10 tote 710 Audit Log &yer dgxfel ailoiwon ko
EVNUEPDVETE O YEPLGTNG TOL bank server.

Me v mopomdve Swdikacion o server SG@OAIlEL TV oo@AAEWD KOl
gykvpdmra tov Audit Log.

2.7. Aymovpyio ATM ID
KdéBe ATM client mov Ba cvvdéeton pe tov Bank server mpémer va €xel €va
povadiko Id, avtd to Id Ba to opilet o server ko kébe popd Ba eivar to local
port o omoio Ba emkowvovel 10 ATM pe tov server. ['a va cuvdebel évag
client og évav server o client kével aitnon 610 port TOV AKOVEL O Server OmwG
(QOIVETOL GTO GYNLLOL:

cannection
request

SErer

~ = O

client

— - O

Yyfua: 3 Aitnon cvvdeong ATM

> ovvéyew av o server ogyfel v aitnor deopevel éva véo port yuo TNV
EMKOVAOVIO TOV L€ TOV CLYKEKPLUEVO client Kot TO port Tov aKOVEL TOPOUUEVEL
erevBepo dote vo pmopotv va cuvdeBov kI” dAlot client.

connection

SErer

Dtia—

client

R
o
r
1

— - O

ymua: 4 Zovdedepuévo ATM

12



Me v mopandve dwdikacio kdbe ATM client Ba €xer éva povadiko Id
ap1Opd, ETCL GTNV EKTEAECN TG EPAPLOYNG MaG eV Ba VITdpyEL TEpinTOON Va
&yovpe dvo ATM pe tov 1610 ap1Oud.

2.8. Anpovpyio KLEWOLOV
Mo mv dnuovpyia ToV KAEWIGV dev vITdpyEL KATO10¢ TPitog 0 dmoog Ha Ta
onuovpyel kot o o peTaPEPEL 0TOVG TTEAATEG. AVTOG TTOL dMUoVPYEL T
KAeO14 ivan o bank server.

I"a to Public / Private key:
o Tevikd otoryeln twv Public / Private key g tpdmeloc, tmv

weAatov kol Tov ATM yproipomolovpie:
Algorithm | RSA
Provider | SUN
Size 1024
Category | Asymmetric

O 1poémog mov Oa amobnkevovror Bo eivar o €&nc: yioo ™V
tpameCo BankPuclicKey / BankPrivateKey, v toug meldteg
YOPOKTNPIOTIKO Ba givol 0 aptBpdc Aoyoplacpod onAadn ov
évag mehatng £xel aplOpo Aoyaplacpov 100456 tdte ta KA1
0o amobnkevovtor og 100456PublicKey / 100456PrivateKey.
Téhog yuo to ATM yapaxtmpiotikd Ba givon 1o id tov ATM
dnraodr 4402PublicKey / 4402PrivateKey.

[Toté dnpovpyovvtor To KAWL

Ta Khewdd g tpamelag @TudvovTal OTOV TPEYOVLUE TNV
kevipikn epappoyn. Tov meldtn Otav  QTUAYVOLUE TOV
Aoyoplacpd tov meAdtn kor téhog twv ATM oOtav avtd
ovvoebel e Tov bank server.

g petagpépoviat:

H tpamnela £xer 6Aa ta kAed1d (public / private OAwV) yloti To
dnpovpyei n 1dw. KadBe ATM Oa npémer va yvopilel Ta private
key tov melatdv, to public key tov bank server kot to private
key 1o d1kd TOV, £T01 M HETAPOPE AVTOV TOV KAEWOU®V YIVETE
petd v ovvdeon tov ATM pe tov bank server 6tav o
yeprLotng emrégel amd to pevov Transfer All. Axopo vdpyet
emloyn update key yuo va petapépere to KAEWSL €vOg vEOL
TEAATT).

I"a 1o session key mov yperdletal yio to authentication ko transaction
protocol bank server - ATM
o Tevikd ctoyeia

Algorithm | Triple Des
Provider | SUN

Size 192
Category | symmetric
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2.9. AlhyéprOpog Message Digest
Xpewlopoote avtov tov aiyopidpo ywo vo  vmoloyilovpe 1o hash tov
UIVOUATOV DOTE VO UTopovE va. EAEYEOVIE OTL GTO UNVUUO TTOL GTEAVEL O
client otov server 1 Kol avTIoCTPOPO OEV EXOVUE AALOYT.

Algorithm | SHA-1

Provider | SUN

Output 160 bits

. Extéleon g epappoynig

3.1. Arortovpeva TPoypaupoT
Mo v extédeon TG EPapLOYNG TO TPOYPAULATO TOL arattovvTot ivat: JDK
51 j2sdk1.4.2, 1 Piprrodnxn beprov-jdk14-137, MySQL 5, mysql /connector
kot JDKCommander.

e JDK 5, petd tnv €yKordoTtoom TPEMEL VO, OPloTEL M HETOPANTY
ovotuatog JAVA_HOME 1 omoia Bo mpéner va omobnkevel tov
QAKELO ooV 01010 €YKOTOOTAONKE 10 JDK,
(http://java.sun.com/javase/downloads).

e Tn PBPprodnkn  beprov-jdk14-137 vy T0Ug  OAyopiBuovg
K®dKomoinong Kot OTOKMOIKOTOINoNG,
(http://www.bouncycastle.org/latest_releases.html).

e MySQL 5 yw v onpovpyia g Pdong dedopévav tov bank server,
(http://dev.mysqgl.com/downloads/mysql/5.0.html#win32 ).

e mysql / connector J 3.0 ypeidletor yioa v obvdeon g mysql pe v
java, (http://dev.mysqgl.com/downloads/connector/j/3.0.html).

e JDKCommander Yo mv EKTEAEOT ™mg EQOPLOYTS,
(http://www.geocities.com/jdkcommander/download4.html).

Metd v €YKOTAOTOON TOV TOPATAVE TPOYPOUUAT®V UTOPOLUE Vo
EEKIVIIOOVLE TNV EKTEAEGT TNG EQUPLOYNG.

3.2. Oonyieg eykaTAOTAON S TOV TPOYPUUNATOV
3.2.1. Eykardotacn tov JDK 5

Apov katéfel to apyeio ektedovue to setup file, 006vn eppavilere To
apabupo
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Bipa 1

ﬁ! J23E Dayalonmant A .0 Uprlaiz )Y - Dleaiss

License Agreemenkt

Please read the following license agreement carefully,

Sun Microsystems, Inc. Binary Code License Agreement

[ %]

for the J&%A 2 PLATFORM STANDARD EDITION DEVELOPMENT KIT 5.0

SUN MICROSYSTEMS, IMC. ("SUN") 1S WWILLIMNG TO LICEMSE THE SOFTWWARE IDEMTIFIED
BELOWY T Y0 OMLY UPOR THE CONDITION THAT YOU ACCEPT ALL OF THE TERMS
COMTAIMED IM THIS BINARY CODE LICEMNSE AGREEMEMT AMD SUPPLEMENTAL LICEMSE
TERMS (COLLECTIVELY "AGREEMEMT"). PLEASE READ THE AGREEMEMT CAREFULLY. BY
DAL OADIMNG OR INSTALLIMG THIS SOFTWARE, vOU ACCEPT THE TERMS OF THE
AGREEMENT. IMDICATE ACCEPTAMNCE BY SELECTIMG THE "ACCEPT" BUTTOM AT THE
BOTTOM OF THE AGREEMENT. IF YOU ARE MOT WILLING TO BE BOUNMD BY ALL THE TERMS,
SELECT THE "DECLINE" BUTTOMN AT THE BOTTOM OF THE AGREEMEMNT AND THE

(¥)1 accept the terms in the license agreements

(7)1 do nok accept the kerms in the license agreement

[ Mext = ] [ Cancel

Ewodva 1

Bipa 2 cuveyilovpe v eyxotdotoon

i
4 JusE EREIT e LS e M ] e B ST T T RS E T a

Custom Setup

S Sun

Select the program Features vou wank installed.

Select optional Features tao install from the lisk below, You can change your choice of Features after
installakion by using the AddjRermove Programs utility in the Control Panel

Feakture Description

125E Development Kik 5.0,
inchuding private JRE 5.0, This
Demas will require 264 MB on vour hard
Source Code e

Public JRE

Install to:

Zi\Program FileshJavaijdkl 5.0_12%

[ < Back ][ Mext = J [ Cancel ]

Ewova 2
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Custom Setup

Select the program Features wou want installed.

The JZ3E Runtime Environment with suppart For European languages will be installed,  Select
optional Features to install from the lisk belaw,

Feature Description

o =ERunkme Er.n.flrcnnment Lucida Fonts other than the default
(= ~ | Support for Additional Languages Lucida Sans Regular, 2 MIDI

Additional Font and Media Support: soundbank, For use by Java Sound,
and a color-management profile For
use in perfarming color map
conversions, These features require
7 ME on your hard drive.

Install to:
CiProgram Filestlavaijrel 5.0 _12%

E Mext = ﬂ [ Cancel ]

InstallShield

Ewova 3

Arun

Browser Registration

Select the browsers wou want to register with Java(TH) Plug-In,

Microsoft Internet Explorer

Mozilla and Metscape

You may change the settings later in the 1ava(TM) Conkrol Panel.

Installshield

[ < Back ]' Mext = [ Cancel

Ewova 4
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Installation Completed

The Install Wizard has successfully installed 125E Development
kit 5.0 Update 12, Click Finish to exit the wizard,

< Back f Finish | Cancel

Ewova 5

3.2.2. Eykardctacn g Pipiodnkng beprov-jdk14-137
H SUN péypr topa dev et v dvvatdtto v onpuovpyet
oAlyopiBpovg KmOKomoinong Kol OTOK®MOKOTOINGoNS UE TNV YPNoT
GUUUETPIKOV KAEWOIDV (public / private). [a va &ovpe ovtyv ™V
dvvatotta O ypelaotel vo tpochécove akdpo Evav TopoyEd 6To
nakéto tng Java Cryptography Extension, £tot ¥pnGUYOTOO0UE QLTHY
v BipArodnin.

Bipa 1
AoV katefdoovpe to apyeio beprov-jdk14-137.jar and to link Ba to
avTypdyoope otov pdkelo: java-home/jre/lib/ext/

Bipa 2

[Ipémer va mpooHBécovpe tov mapoyéo oTo apyelo java.security, TO

apyelo avtd Ppiokere oto java-home/jre/lib/security/. Avotyovue to

apyelo java.security pe évav text editor Kot tpocBétove KdTo omd TV

TopOoyEQ TNG Sun.security Tn YPOUUN:
security.provider.2=org.bouncycastle.jce.provider.BouncyCastl
eProvider

To véo koppdTt e Tovg security provider oto apygio givat:
security.provider. | =sun.security.provider.Sun
security.provider.2=org.bouncycastle.jce.provider.BouncyCastleProvid
er

security.provider.3=com.sun.net.ssl.internal.ssl.Provider

17



security.provider.4=com.sun.rsajca.Provider
security.provider.5=com.sun.crypto.provider.SunJCE
security.provider.6=sun.security.jgss.SunProvider

Bipa 3
Metd v copmAnpmon TG YPOUUnG omobnkedovue T0 apyeio To
KAelvoupe kot 1 java avayvopilel Tov vEo TopoyEa.

3.2.3. Eykordcstacn tov MySQL 5
KoateBdlovpe amd to link to Windows Essentials (x86) oto windows
download ko Egkivdpe TNV eykaTdoToom:

i My50L Server 5.0 - Setup Wizard

Welcome to the Setup Wizard for MySQOL
Server 5.0

The Setup Wizard will inskall MySQL Server 5.0 release 5.0,15
on your computer, To continue, click Mext,

WARMIMG: This program is protected by copyright law,

< Back [ Mext> [ Cancel

Ewova 6
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Bijpa 2 (emAéyoupe typical installation)

i MySQL Server 5.0 - Setup Wizard

Setup Type

Choose the setup type that best suits vour needs.

Please select a setup tvpe.
4 Common program Features will be installed. Recommended For
.I- - } general use,
) Complete
- Al program features will be installed. (Requires the most disk,
.ﬁ. o B space.)
(") Custom
— Zhoose which program Features wou want installed and where they
.ﬁf - will be installed, Recommendead For advanced users,
[ < Barck ” Mewxt = ] [ Cancel
Ewéva 7
Bipa 3 (install)

i MySQL Server 5.0 - Setup Wizard

Ready to Install the Program

The wizard is ready to beqin installation,

If wou want ko review or change any of vour installation settings, click Back, Click Cancel to
exit the wizard.

Current Setkings:

Setup Type:
Typical

Destination Folder:

C:\Program FilesiMySOLMySOL Server 5,00

[ = Back ]| Iniskall i [ Cancel

Ewova 8
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Bipa 4 (skip this option)

My50L.com Sign Up - Setup Wizard

MyS[L.com Sign-Up

Login or create a new My30L, com account,

Please log in or select the option to create a new account,

":} Create a new free MySQL.com account

If wou do nok et have a MySCQL. com account, select this
option and complete the Following three steps.

{:} Login to MyS[L.com

Select: this option if wou already have a MySQL. com account,
Plzase specify your login information below,

Email address: | |

Password: | |

[ Mext = ] [ Cancel

Ewova 9

i& MySQL Server 5.0 - Setup Wizard

Wizard Completed

Setup has finishied installing My30L Server 5.0, Click Finish to
exit the wizard.

Configure the MySQL Server now
Use this option to generate an optimized MySCOL config
file, setup a Windows service running on a dedicated part
and ko set the password For the rook account,

= Back Einish Cancel

Ewova 10
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My5QL Server Instance Configuration Wizard

Welcome to the MySOL Server Instance
Configuration Wizard 1.0.7

The Configuration \Wizard will allow wou bo configure the
MyS0L Server 5.0 server instance, To Continue, click,
MNexk,

MySolL

[ Mext = ] [ Cancel

Ewova 11

Bipa 7 (standard configuration)

MySQL Server Instance Configuration Wizard
MySQL Server Instance Configuration

Configure the My30L Server 5.0 server instance,

Please select a configuration type.

() Detailed Configuration
"

Zhoose this configuration tvpe to create the optimal server setup Far
L this machine.

{*) Standard Configuration

"5 Use this only on machines that do not already have a MyaQL server
installation. This will use a general purpose configuration for the
server that can be tuned manually.

[ < Back ] [ Mext = ] [ Cancel

Ewodva 12
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My5QL Server Instance Configuration Wizard

MySQL Server Instance Configuration

Configure the My3OL Server 5.0 server instance,

Please set the Windows options,

Install As Windows Service

This is the recommended way to run the MySQL server
on Windows,

Service Name: !MvSQL w

Launch the MySQL Server automatically

Include Bin Directory in Windows PATH

Check this option to include the directory containing the
server [ client executables in the \Windows PATH wvariable
s0 they can be called from the command line.

[ < Back ] [ Mext = ] [ Cancel

Ewova 13

Bipa 9

MySQL Server Instance Configuration Wizard

MySQL Server Instance Configuration

Configure the My30L Server 5.0 server instance,

Please set the security options.

Modify Security Settings

|
Mew rook password: bk | Enter the root password,
_

[ roat | Confirm: LR | Retvpe the password.,

[[]Enable root access From remate machines

|:| Create An Anonymous Sccount

This option will create an anonymous account on this server, Please
note that this can lead to an insecure syskem,

[ < Back ] [ Mext = ] [ Cancel

Ewodva 14
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MySQOL Server, Instance Configuration Wizard

MySOL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Ready to execute ...

() Prepare configuration
() Write configuration File
() Start service

() Apply security settings

Please press [Execute] to start the configuration.

[ < Bark ] [ Execute | [ Zancel

Ewova 15

Bipa 11 (avto to error eppavilete eneidn Ppiokel oto data directory mpornyovpevn
gykotaotaon e mysql, emAéyovpe skip. Xtnv mepintwon mov dev eppavicel avtd
to error ta Ppata 13 péypt 19 dev yperalovran kar mape oto Pripa 20.)

Connection Error PX|

The securnty settings could not be applied to the databaze because the connection
haz failed with the following ermar.

Error MNr. 1045
Access denied far uzer oot @ localhost' [using passward: MO

If & perzonal firewall iz running on vour machine, please make zure you have opened
the TCP port 3306 for connections. Othenwize no client application can connect to
the zerver. After you have opened the port please prezs [Rety] to apply the security
zettings.

If you are re-inztalling after you just uninstalled the MySGOL server please note that the
data directary was not removed autormatically. Therefore the old pazzword from your
lazt inztallation iz stil needed to connect to the server. [ this caze pleaze zelect skip
now and re-run the Configuration ‘wizard from the start menu,

Retry l [ Skip

Ewova 16



MySQOL Server, Instance Configuration Wizard

MySOL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Processing configuration ...

i+ Prepare configuration
() Write configuration file  (CHPrograrn FilesMy SQUIMySQL Server 500y in)
(] Start service

@ Apply security setkings

The security settings could not be applied.
Error Number 1045.
Access denied for user "root"@'localhost’ {using password: NO)

Ewova 17

Bnpa 13 (start -> programs -> mysql -> mysql serverS -> configuration)

MySQL Server Instance Configuration Wizard

Welcome to the MySOL Server Instance
Configuration Wizard 1.0.7

The Configuration Wizard will allow vou to confiqure the
M3l Server 5.0 server instance, To Continue, click
Mexk,

MySoL

[ Mext = ] [ Cancel

Ewova 18
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MySQOL Server, Instance Configuration Wizard

MySOL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Please choose a mainkenance option.

@ Reconfigure Instance

_:’ H‘ Select this option ko create a new configuration For the instance. This
gl ¥ _.'l will replace the current configuration and restart the service if it is
" currently Funning.

O Remove Instance

I{:ﬁ Select this option ko stop the instance, remove the configuration File
|w and to uninstall the Windows service,
[}
[ < Back, ] [ Mext = ] [ Cancel
Ewoéva 19
Bnpa 15

My50L Server Instance Configuration Wizard

MySQL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Please select a configuration type.

() Detailed Configuration

':’ “¥l Choose this configuration bvpe to create the optimal server setup For
& _." this machine,

{(#) Standard Configuration

L™ Use this only on machines that do not already have a MyaQL server
> installation. This will use a general purpose configuration for the
server that can be tuned manually,

[ < Back ] [ Mext = ] [ Cancel

Ewova 20
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My50L Server Instance Configuration Wizard

MySQL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Please set the Windows options,

This is the recommended way to run the MySOQL server
on Wwindows,

Service Mame:

Include Bin Directory in Windows PATH

Check this option to include the directory containing the
server [ client executables in the \Windows PATH wariable
s0 they can be called From the command line.

[ < Back ] [ Mext = ] [ Cancel

Ewova 21

Bipa 17 (nmpénet va d00ei to Taiid password)

r s S E T T B a eI E R e
MySQL Server Instance Configuration
Configure the My3QL Server 5.0 server instance,
Please set the security options,

Modify Security Settings

Current root password: Enter the current password,
[ root Mew rook password: Enter the rook passward,
Canfirm: Retvpe the password.

[ ]Enable root access From remate machines

|:| Creakte An Anonymous Account

This option will create an anonymous account on khis server, Please
nioke that this can lead to an insecure swskem.

Ewodva 22
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MySQOL Server, Instance Configuration Wizard

MySOL Server Instance Configuration

Configure the My3QL Server 5.0 server instance,

Ready to execute ...

() Prepare configuration
() Write: configuration File
() Start service

() Apply security settings

Please press [Execute] to start the configuration.

[ < Back ] [ Execute | [ Cancel

Ewova 23

MySQOL Server, Instance Configuration Wizard

MySOL Server Instance Configuration

Configure the MySOL Server 5.0 server instance,

Processing configuration ...

i+ Prepare configuration

i Write configuration file  (S:Program FilesWy SQLIMy SCL Server 500wy ini)
(] Start service

(] Apply security settings

Configuration file created.
Service restarted successfully.
Security settings applied.

Press [Finish] to close the Wizard.

Ewoéva 24
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Me v mopoandvo dtadikacio EYovpe Tereimon v eyKkatactiosl T MySQL
oG ypetdleTan vo dnpovpyncovpe v Baon mov Ba ypnoyomotei n

EPAPUOYT.

Bnipa 20 (Tpéyovpe to mysql command amd to start -> programs -> mysql -
>mysql serverS kot ypa@ovpe v evtoln]: create database bank;)
=

Enter password: XXXXxxxx
Helcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 3 to server wversion: 5.2, 15-nt

Type 'help;’ or 'N\h’ for help. Type ¢’ to clear the buffer.

mysql> create database bank;
Query 0K, 1 row affected (0.85 sec)

mysql>

Ewova 25

Téhog o mysql command dgv 10 ypelaldOpacTe £TG1 YPAPOVTOS exit avTd
KAeivet.

3.2.4. Eykordaotacmn tov mysql / connector J 3.0
AoV Katefdoovue T0 apyeio, To omoio zip Kot TEPLEYEL dVO PAUKELOVG
mysql-connector-java-3.0.17-ga ko1 META-INF, to pévo mov ypeidleron va
Kévoupe etvar unzip otov Tomko dicko c:\.

3.2.5. Eykardotaocn tov JDKCommander
KateBalovpe tov IDKcommander amo6 1o link yio va kévovpe compile kot
va  tpééovpe Tto mpoOHYpappa. Ilpdta kdvovpe unzip 10 apyeio peTA
emAéyovpe to JDKcommander kon mdpe ota settings. Exel pvBuilovpe to
path tov javac otnv koptéla JDK tools -> Tools .exe directory

28




AL Cnp i e se il

JDEK. toals liavac ] java ] jdb ] appletviewer | Sourcecode edih:nr] Paths ]

Tacls .exe directary |C:4i2sdk1.4.24bin'

Dizplay diagnostics in
Maotepad v
Sourcecode editor [

Create ‘Windows shortcut to JOE. Commander

On Desktop | I Startmen ...

individual configurations

: Load | Help | Cancel |
ave ... oad ... S | | — |
Ewova 26

> ovvéyewn mape oty koptéia Paths ko oto classpath mpocBétovpe to

path tov mysql /connector (C:\mysql-connector-java-3.0.17-ga).

LS Curniran ey saiiings

JDKh:u:uIS] |avac ] |ana ] jdb ] appletviewer] Sourcecode editor  Paths \
-goLcepath | Add... | Clear
-bootclaszpath | Add... | Clear
-extdirz | Add... | Clear
-classpath |.;E:"\m_l,lqu-ccunneu:tu:ur-iava-iEI.'I ¥-0a Add... | Clear

Copy CLASSPATH environment variable

CLASSPATH ervironment warable

Mever uze CLASSPATH v
Always use CLASSPATH [

individual configurations
Help Cancel

Save .. Load ... |

i
i

Copyright

Ewodva 27

Téhog matape OK kot to JDK Commander gtvon €topo.
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3.3. Odnyies ekkivnong Tov Bank server
Me m yprion tov JDKCommander oto medio Source(.java) kdvovpe javac to
apyelo bankServer.java mov Ppiokete otov @dkeho BankServer. Moiig
oAOKANpwOEel T0 javac mape oto medio Object(.class) Kot gilodyovpe To apyeio
bankServer.class énwg poaivere oto oYL

UL Enpppendas |:|@®

Source [.java)

Mew I Bruwsel Edit | javac |

IJpIiu:atiu:un'xE ankServersbankServer java

Main program | Applet | Utiities |

i idb debug
Ilplicatian'\B ankServerbankServer. clazs

| Settingsl Projectview |==| ------ |E:-:it|

Zyfua: 5 Exxivnon Bank server

To mp®dTO TOPABVPO TNE EPAPLOYNG TTOVL EUPAVILETE giva:
£ Hajile Sar s |Z||E|®

Zymua: 6 Kevipikd mapdbvpo Bank Server

30



ITatépe to kovuni View Monitor kot View Audit yio vo evuep@vOLOGTE [LE
T1G dradikaoisc Tov ektelovvTan KAOe popd

5 Bl Sy

Zymupa: 7 apabvpo Bank Monitor

& dii Lyg

Zymua: 8 TTapdBvpo Audit Log

31



1o mapabupo tov Audit log emhéyovpe File -> New yw vo dnpovpynicovpe
éva kovovpro Audit Log File

S dinliop

Zynpe: 9 Mevob dnpovpyiog Audit log file

2 ovvegela gite and 10 kovumi Server On (pe default settings) eite amod
Action ->Network Settings (umopovpe va oAha&ovpe e pubpioelg dSiktvov)
natovtag to kovuni Connect o server opyilel va axovEL.

) [ e e

127.0.041

| comeat | cancol |

Zyqua: 10 Hapdbvpo pubuicemv diktHov

Am6 10 pevov Action ->Database Settings divovpe Ta GTOKELR Y10 VO
dnuovpynbei n cdvdeon pe v Pfaon dedouEvaov

& VELEETLITEE

ynmua: 11 Hapdbopo pubuicewv Paong dedopévaov
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AoV &rovpe dnpovpynoet v ocvvdeon pe ™ Paon, emiéyovtog Action ->
Create New Database dnpovpyovpe t Bdon dedopévav g epaproyns n
omoio TEPIEYEL TAL GTOYEID TPLOV TEAATADV.

Zymua: 12 Mevob dnpovpyiag faong dedopéEvmv

Téhog oto pevov Account £(ovpe dLO ETAOYEG
0 il Sz |Z||E”X|

Zyque: 13 Mevov emdoyng Account
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Me 1o Account -> New gl@avi(ETE Lo @OPLLOL Y10, VO STULOVPYOVUE EVOV VEO

TEAATN
&1 ) [or Usay Sueyui JJLB]

Create new user account

First Name
Last NHame
Account Number (6 number)
Pin (9 numhber)
Balance

| Create H Cancel

Zyua: 14 @oppa dnpovpyiog véov mehdtn

Kot pe v emioyn Account -> View all 6to Bank Monitor gppavilovtal ta
oTolYEl0 TOV TELATMV OV etvar 6N PAon dedopEVDV.

File

&2 Bl i

new [ogFile create

create Aes key far lagFile

create hash & sign the logFile

hash & sign logFile

encryptthe logFile

encrypt logFile with AES

semver start.. Listening

Database connection established

Database connection established

Datahase create

3 consumears were inserted an database

id =1, first_name = Sam, last_name = Papasawas, account_num = 100345, halance = 500, state = nologin

id= 2 first_name = Pauvlos, last_name = Flampoura, account_num = 457812, halance = 20, state = nologin
id =3, first_name = Dimitrig, last_name = Mosxovitis, account_nurm = 100231, halance = 400, state = nologin

| b

Zympe: 15 Moapdbopo Bank Monitor

Kabe popd mov emAéyete ka1t 6to Bank Monitor gugavilete 1o KoTdAANA0
uivopa. Me 6ha o Tapamdve o server givar £Totog va cuvoebei e ATM

3.4. Oonyieg exkivinong Tov ATM

Me ™ ypnon tov IDKCommander oto nedio Source(.java) KAVOLLE javac To
apyelo atm.java mov PBpiokete otov dkelo AtmClient. MOAg olokAnpwBei
to javac mape oto medio Object(.class) xail gwodyovpe to apyeio atm.class
OTMG paivete 6To oYM
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AL Coppppenl ey |:|@[X|

Source [jawva)

Newl Elawsel Edit I janvac I

Iank.-'-‘-.tms.-’-‘-.pplicatiu:un'\.-'-‘-.tmlilient\atm.iava

Main program | Applet | Utiities |

| Settingsl Projectview |==| ------ |E:-:it|

Zynpa: 16 Exkivnon ATM

To mpmto mapdbupo mov eppavilete givar:

Zympe: 17 Kevrpued mapdbvpo ATMs
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Am6 1o File -> Open Monitor epgaviete to mapdbvpo 1o onoio Oa pag evnuepdvel
Y10 TNV EKTEAEGT] TMOV AELTOVPYLDV.

@ BRI Li LEI ﬂi

File

Zynpe: 18 TapdObvpo Atm Monitor

INa va ovvdebel 1o ATM client pe tov bank server emiéyovpe Action ->Connect
Bank Server -> Setting 6mov eppavilete 1 eoppa pe Tig pLOUicELG dTKTVOL.

.
ﬁ NEI LTSS eI IEE Ljda‘
Connect to the bank Server

ip |[127.0.01
port 5555

‘ Connect Cancel

2ympa: 19 IapdBvpo pubuicemv ductvov

Mol to ATM ouvdebel pe tov server Bo TPEMEL VO OMOKTIOEL TO. KAEWIH TOL
yperaletanr yio TG ouvaAlayés. Avtd 1o emttuyydvovpe omd To pevovy Action -
>Transfer Keys -> Transfer All, n emloyn Update eivar yio o6tav 0éher va
UETAPEPOVILE TO KAELDT EVOC VEOL TTEAGT.
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B i 0 e |:| |E| @
|

—

Tynuo: 20 Mevov emA0YNG LETUPOPAS KAEDIDV

Taopa to ATM eivar étolo yia va kdverl évog meddtng login. EmAéyovtac User ->
login gpeavilete n EOPLO TOV 0 TEAATNG TPENEL VO ELGAYEL TAL GTOLYELN TOV.

i., Lz |:| |E”E]

Zyfua: 21 Tapdbopo eroaywyng account number

IMa va ocvveyicovue Ba mpémel va eicdyovpe Tov opBud Aoyoplacpov, my. 100345
givar 0 apBpog evog TELATN OV ONOVPYEITE CLTOOTA OTAY QTIdYVOVpE TNV Pdon
dedopévev. Av gival 6oTtdg 0 aplBog AOYapLOGUOD EVEPYOTOLEITE TO TEdiO TOL
K®OKOD, Y10 ALTOV TOV AOYOPLUGHO O avTioTolyog aplBudc eivar 789456123, Tov
glodyovpe xon motdpe Login

o L) |:| |E”E

Zymuao: 22 IMoapabupo eloaymyng pin
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To ATM o1élvel o dE00UEVO GTOV Server 0oL KAVEL TOLG EAEYYOVG Kol oV gival
owoTd TOTE EUPaVILETE N POPUA LE TIC TPOTECIKES EMAOYEC.
EIE[X),

@ BRI

Choose an option or log out
Account Humber 100345

Deposit

Withdraw

Balance Log out

Symua: 23 Topdbvpo tpanelikod Aoyoplacpron

ik

€ 0vTO TO 6TASI0 0 TEAATNG EYEL VO EMAEEEL TEGTEPLG EMAOYEG:
Deposit (katdBeon petpntov), eupavilete va pevod oo va emAélel Kamolo

@Uapusit Ljdail

Choose an amount for the deposit or go back

i.
0G0

20 (1 200
50 1 500
i 80 i other amount |:|

B [ o

Syfua: 24 Tapabvpo emhoyng mocoy katddeong

Eniéyoviag 10 moéco ko motwviog Ok eueovilete éva  mapdbvpo

empPePfainong

& Ersure Uzuusli Ljdall

The amount which choose for the deposit is

a0 £

Bl ce

yfua: 25 TMapdbopo emPePainong mocov katddeong

MMotovrog Ok to ATM 6Téhvel GTOV server To PVOLO TG GUVOALOYNG OTTOV
KAVEL TOVG EAEYYOVE KOl OTAVTEL LLE TO KOTAAANAO Uivopa
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e

Zymua: 26 Evruepotikd privopo kotafeong

ii. Withdraw (avadinyn petpntdv), 1 OldKaoio EKTEAEONG LOG  TETOLOG
GUVOALOYNG Eivan 16100 pe av Ty TG KatdBeong petpntov. Epeaviletol n opua
EMAOYNG TOGOV, TO TaPAOVPO EMPEPULDGEIS KoL TO VOO OTO TOV Server.

NI,

Symua: 28 TMopabvpo emPePaimong mocov avainyng

ey

Zynua: 29 Evnuepotikd pqvopo avainyng

iii. Balance (epdtrnon vroleinov), edd epaviCeTol TO LVLLO OO TOV SErver LE To
OGO TTOL £XEL O MEAATIG GTOV AOYOPLAGUO TOV.
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ETng) \3 1

your balance is: 430 €

Zympo 30 Evnuepotikd pivopo epdtmong vtoiointov

DA@,

iv. Log out, (é£0doc amd TO oVOTNUO), HE OGVTAV TNV ETAOYT O TEAATNG
0AOKANPAOVEL TIC GUVAALOYEG TOV pe TN Tpamelo Kol amoywpel Edyovtag amd To
ATM ta ctotyeia tov.

Me Vv Topamdve TEPTYPOEN EKTEAEITE O OAOKANPOUEVT S1adIKAGI0 CVUVIESTC TOV
ATM pe tov bank server kol PAémovpe tnv duvatdtnre Login ko ektéleong
GUVOALOYDV VO TEAATT.

4. Avéivon viomoinong g eQappoyng

4.1. AmorTNGELS TS EQUPROYIS

H epoappoyn mov mpokertor vo oyedootel Bo mpocopoidvel éva
KOTOVEUNUEVO CVOTNUO TOV GKOTOG TOL Elval Vo TOPEYEL £vA GUVOAO
TPame{IKOV VANPECIOV GTOVG TMEAATEG LOG TPAmelos, OMWG EPOTNOELS
VTOAOITOV AOYUPLUGHOD, KOTAOECELS, AVOAYELG LETPNTAOV.

To ATM Ba g&umnpetei Evav meddtn kb popa.

‘Evag meAdng dev umopel va KOveEL €160ymyn ©T0 oLOTNHA omd VO

dwpopetikd ATM v idwa otrypn.

O bank server mpénel va e&uanpetel meprocotepa amd évo, ATM.

O meAdtng Ba Tpémer va giodyet v apBpd Aoyoplacspol tov o omoiog Ba
oTéAvete oTOV bank server yio EAeYY0 av VITApYEL.

O bank server {ntd kot Tov K®d1K6 TPOSfacng Kot Eraindevel av aplBuog
AOYOPLOGHOD KOl KOOKOC TPOSPacG eival cmaTd.

O meldng €xet dikaimpa vo ddcel AdBog Kwdkd dVo POPES, av Kot GTNV
Tpitn @opd ddoel AGOOg KMOIKO EVIULEPADVETE LE TO KOTAAANAO UNVOULQL.
AV K®O1KOG AOYOoplaGHoD Kol KOJKOS TpOSPacng eival 6moTd 0 TEAATNG
UTOPEl va EKTEAEGEL L1 1] TEPLGGOTEPES GUVAALAYES.

Mo ovvorloyn extereite omd tnv Tpdmelo O6tav OAoL ol EAEYyEt
TEPUOTIOTOVV COCTAL.

Edv o cuvarloyn amotdyel yio onotodnmote Adyo 10 ATM evnuepmvet
TOV TEAATN LLE TO KOTAAANAO HIVLLLOL.

O meldng TOpapEVEL GTOV AOYOPLOGHO TOV HEYPL Vo eMAEEEL OTL dgv
embopel GAAN GuvoAloyT.

Bank server, ATM kot meldtng €govv o kabévac ta dikd Tov public &
private key.

O Bank server givor avtdc mov Oa dnpovpyei ta kKA1 oo GAOVG.

To ATM npéner va yvopilel ta private key 6Awv tov tedatdv, to Public
key g tpanelag Ko To 01K6 Tov private key.

O Bank server 6o dwnpei éva log file 6Awv OV cuvailoydv yia vo
TOPEYEL TANPOPOPIEC GTOV YEPLOTH TOL EITE Y10 AGAPELES TOV THAVAS VoL

40



TpoKOYouv gite ylati o yeplotng BeAncel va mopokolovdnost TiC
OUVOALOYEC.

e To log file Ba evnuepmvere and v otypn mov o server o eivon oe
Aertovpyio. Ko o1 mANpogopieg mov Ba  amobnkevel eivar muepounvia,
opa, emioyn, apiud ATM, apBudc Aoyoaplacpov, kmdkd mpdsfaorg
€100g ovvolayfg Kot  TO TOcO TG GUVAAAOYNG M OTL GAAO &ivon
amopoitnro.

e To log file Oa mpémet va givar acPAAEG DOTE VO UMV UITOPEL KATO10G TPITOC
va o dwPdoet.

e O bank server npénel vo eAéyEel 6TL avtodlidost pnvopato pe ATM mov
gtvar 6To dikTVLO TOL Ko oYL e Eva EEvo.

e O bank server wpénet va eAEYYEL OTL TNG CUVOALOYEG TNG EMAEYEL TEAATNG
g Tpdmelog kot oyt £vog Tpitog.

e To punvoupato mov otédvovtor petald bank server kou ATM mpémel va
eEaoparilovv 0T Kamolog Tpitoc dev Ba umopécet va T dStoPdcel.

4.2. AvGAvon TOV CNUEVTIKAOV GEVUPLOV TNG EQUPROYIG

4.2.1. Awdwkacio ewoyoyng &evog meELATN oTOV  TPOMECQIKO TOVL
Aoyaplacpo.
H 1pomog e1c0ymync evog merdtn o1o choTNUe. Eivol 0 okdAovBoc:

e O mehdng eodyel Tov apBpd Aoyaplacpov tov 6to ATM ko
emAéyel Login, o apBpog otélveTe oTOV server yuo, EAeYYO.

e O bank server kdvet EAeyy0 av 0 apBpOg VoL EPIKTOC KOL OV 1)
KOTAGTOOT) TOL GUYKEKPILEVOL AOYOPLAGHOV EIvVOL aveveEPYN £TG1
OTEAVEL TO avaloyo pnvopo oto ATM.

e To ATM dwPalet to pvopo:

o Av givan Oetikd (dnrodn o apBudc Aoyoplocuod eivot
€QIKTAC KOl 1 KATAoTOoN TOL avevepyn) (ntdel amd Tov
TEAQTN VA E10GYEL TOV KOOIKO TPOGPAGELS.

o Av glvar apyntiko (gite 0 aplOuog dev gival coTog it N
0 aplBuog eivar omOoTOG Kol Katdotaorn eivolr evepyn)
evnuepovel tov meAdtn va Eovampoomadnoel pe VEO
appo.

o O 7mehdtng €16ayel TOV KOOIKO TPOGROCTG Kol GTEAVETOL Y10l
€leyyo.

e O server ghéyyer av aplpog Aoyoplocpoy Kol KOOKOG
TPOSPUCGNC GUUPOVODV KoL OTAVTE [LE TO KOTUAANAO VUL,

o To ATM dwPalet to unvopo:

o Av eglvan Betikd o meldtng Exer mpocPacrm  oToOv
AOYOPLOGUO TOV KOl UTOPEL VO EKTEAEGEL GUVOAAAYEC.

o Av givar apvntikd té omd ToV TEAATN VO dMOEL VEO
Kodwkd. O meldng €xel dikaimpo vo 0DoeL TPeiC popEC
KOOKO, av Kot TG TPELS Popég eival AdBog drokdntete N
Slodkacio E1IGAYMYNGS.

H Swdwacio avty meptypdpete mopokdt® € Hopen SloypAUHOTOC

pofig.
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Login

!

Account
Number

Request Account
Number

Account
Number
——

Account Num
Request Account
Pin

Select

Transaction

Incorrect Account Number

Return: New Account
Number

Account State Active

Return: no Login, new
Account Number

Incorrect Account Pin

Return: Re-enter Pin

Incorrect Account Pin

Return: Re-enter Pin

Incorrect Account Pin

Return: Exit Login

Zyfua: 31 Awdwcosio login

4.2.2. Awdwkacio Authentication smkowvoviog Bank server, ATM km
nehatn (Authentication Protocol)

INo va eEacpaiicovpe to authentication petald server kan ATM 1

Srodkacio Tov amatteite eivor n €€NG:

To ATM dnovpyetl éva session key kol 1o otédvel otov
server poli pe éva pnvoupa, mepéyer ATM_id kor to user
accountNum, xkodwomoinuéve, pe 10 OMUOGLo KAEWL NG
tpanelag.

O server AouPdvel 10 KOOKOTOMUEVO UAVOUO, KOL HE TN
YPNON TOL 1WIOTIKOL KAEW100 1Tng Tpamelog pmopel va
dwPdoel to pvopa. Aeod 1o duPdoel anobrnkedel 1o session
key kou eAéyyel Tov oplBud Loyaplacpov ov eivor epiktdg Kot
TNV KOTAGTACN TOL AOYOPLOGHOD Vo €ival avevepyn. ATavtd
oto ATM pe pio mpoéokAnon To session key wou to
omoteELéopaTe, 0md TOV EAEYYO KMOKOTOINUEVE, LE TO OMUOCLO
KAl tov ATM.

To ATM éyovtog o 1010TIKO Tov KAEWi dfalel o uvoua
Kot EAEYYEL av To session key mov £otelle o server gival 1610 e
ovTd OV ElYE SNUOVPYNGEL. LTNV MEPINTO®ON OV €ivar 1610 TO
ATM amodéyeton Ty TPOGKANOT KOl EVIUEPDVEL TOV TEAATN
pe to pvope g Tpdmeloc. Amovtd pe £vo UVOpa, TEPLEXEL
Tov oplBud Aoyaploouod kot to Pin gite évav véo apOuo
AOYOPLOUGHOD, Kol TNV TPOCKANGT] KMOIKOTOMUEVO LE  TO
session key. Av dev givon 1010 TOTE SIOKOTTETE 1] EMKOVOVID.
O server ywo va 010fdoel To PNvopo XPNOLLOTOLEL TO session
key. AToKmdo1Komolel To punvopo Kot EAEYXEL OV 1) TPOGKANON
nov éoteile 0 ATM eivon idwo pe vt MOV TOL £0TEINE GTO
Tponyovpevo punvopa. Av givan 1010 1 dadikacio cuveyiletan
LE TOV €AEYYO TOL pin Kol OAOKANPAOVETE EMTLYMG OV account
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num Kol pin - GUUPOVOLV, OPOPETIKA 1|  EMIKOVOVIO
SKOTTETE.
210 oYU amelkovileTe 1 TapoTave S1adikaci.

[Session key, Msg] encrypt

Bank Public key
ATM Bank

Decrypt authenticate msg
using Bank Private Key.
Approve Session key

[Session key, challenge]
encrypt ATM Public key
ATM Bank

Decrypt authenticate msg
using ATM Private Key.
Check Session key and

approve challenge

[challenge, Msg] encrypt

Session key
ATM Bank

Decrypt authenticate msg
using Session Key.
Check challenge and
authentication end success

Zymua: 32 Authentication protocol

4.2.3. Awdikacio 0oc@OAOVS PETOPOPES pPNVORATOV  GUVOAAAYIG
(Transaction Protocol).
Mo va eEacpalicovpe TNV aKEPAIOTNTO TOV UIVUUATOV GUVOALXYNG Kot
o011 Kamowog Tpitog dev Ba pmopécel va ta dfdoel akoiovBolpe Lo
O1001KaG10 VTOYPAPHG TOV UNVOUOTOG LE TO O1OTIKO KAEWD1 TOV TEAITN
Kol Kmotkormoinong pe to Session key mov onpuovpyndnke xotd
dugpkeln eloayoyng. Axopa ypewalopacte évov tuyoio  apifud, tov
omoio dnpiovpyel 1o ATM, yia v dnuovpyic Tov KATAAANA®V EAEYY®V.
[To cuykekpévar
o MoOlg o meldmg emAéfer pia ovvolhayn éva  pRVLpO
ONUIOVPYEITE, TO PNVOLO TEPLEYEL TANPOPOPIES LE OTOLXEID TOV
TEAGTN TNG GLVOARAYNC Kot ToV Tuyaio apldud. Ymoloyilete to
hash tov unvopTog KAl 0 TEAATNG TO VITOYPAPEL, TEAOG T 61O
pnvopata  (to  apyikd kol to  vmoyeypouuévo  hash)
KOOKOTo100VTaL L TO session key kot otéAvovtal otov bank
server.
e O server AouPAavel T0 UNRVOIO KOL ¥PNCILOTOIDOVTOS TO Session
key 1o oamokmdikomolel kot Eekvd v Sladikocio. EAEYY V.
[MpdTov vroAoyilel To hash Tov unvopETOg K e TN ¥P1ION TOL
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ouoclov  KAEWI00 TOV TEAATN KdAvel emoAnbevon pe To
vroyeypoppévo hash mov éotedde o ATM. Me avtdv tov TpoOTo
eAEYYEL OTL TO UNVOUO KOTG TNV UETOPOPE TOV Ogv dEYTNKE
Kamola aAloiwon. TéAog kdvel Tovg LIOAOITOVG EAEYXOVG Kot
ONUIOVPYEITE TO KATAAANAO URVLUO TO 0010 cVUTEPIAAUPAVEL
Kol Tov Toyaio appd mov tov éotethe 10 ATM. To urfvoua
Kodwomnoieite pe to session key kot otédvete 6to ATM.

To ATM Aoufdavel To PAVLUO. TO OTOK®OOIKOTOLEL KOl TP®OTO. Oat
eréyCel av o server ékove emoAnBevom TOL TPONYOVLEVOL
pnvopatog mov €otetle. Metd Ba ehéyéel av o tuyaiog aplOuog
etvar o 1d10g kou TéAog Ba evnuepmosl TOov TEAATN LE TO
KOTAAANAO PV,

H nmopandvo dadkacio eravorappdavete kabe gopd mov emAgyete
po  cuvodiayn, TOpakdTe® okolovBel éva oyquo wov TNV

TEPLYPAPEL.

ATM

[ [hash(msg)]sign with consumer
private key, msg, Rand num]
encrypt Session key

Bank

ATM

Decrypt msg using Session key.
Verify the sign hash using
consumer public key

[msg, Rand num] encrypt
Session key

Bank

Decrypt msg using Session key.
Check verify and Rand num.

Inform consumer

Yynmuo: 33 Transaction protocol

4.2.4. Aw001K00i0 KOOIKOTOINONS UNVONLATOG
Ta pnvdpota mov donovpyodvior amd ATM ko Bank Server mpwv va
oTOAOVV aKkoAoLOElTE Hio dad1Kacio KOOKOTOINoNG MOTE v pnv
propei kdmolog Tpitog va to SidPaon. ['a kabe mepinTmor AmocTOANG
LUVOLOTOG LITAPYEL KOl TO OVAAOYO TPOTOKOAAO KMOIKOTOINGNG Kot
AmTOK®AKOTOINoNC.

4.2.4.1. X16610 Login

Katd v ddpkela elo0ywyng €vog meEAITN TO UNVOUO TTOL
otédvel 10 ATM kodikonoteite pe to public key g tpaneloc.
Mo va dwpdost KAmMOWOG TO KOIKOTOMUEVO HVOUO
ypewaletan va €xel to avtiotoryo private key, étol n tpamnela
YPNOLOTOIDVTAG aVTO TO KAEWDL pmopel ko to daPdlel. To
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ATM

msg

Bank

msg

ATM

msg

wvope mov otéAvel N Tpdmela ivol KOOKOTOMIEVO LE TO
public key tov ATM.

To ATM ypnoomnotel To private key tov yuo va defdoetl to
pvopae. To emdpevo pfvopa mov Ba oteider Ba  eivon
Kodkomompévo pe to session key mov dnpovpynonke yio v
TOPOVGH ETKOVAOVIAL.

O server dwofalel To pRvopo pe tn ¥pNon tov session key ko
OA0.  TOL  EMOMEVO  UMVOMOTO IOV OVIOAAGCGOVTOL
YPTCLLOTOLOVV Y10 TNV KOAIKOTOoiNo™ To session key.

Bank

D | msg
Encrypt msg
Bank public key Bank private key
ATM
D | msg
Encrypt msg
ATM public key ATM private key
Bank
D | msg
Encrypt msg
Session key Session key

Yymua: 34 Acpolég authentication protocol

4.2.4.2. 14010 emioyns cvvariiayng
e auTd TO OTAd0 OAC TO UNVOUOTO EIVOL KOOIKOTOUEVO LLE TO
session key mpémel Opm¢ vo. EAGPAAICOVIE Kol TNV TOVTOTOING
OTL 0 OIKOG HOG TEANTNG EMALYEL TG GUVOAAOYEG KOl OYL €VOG
tpitog. 'Etotl éyovpe:

To ATM dnuiovpyel to ufvopa, to hash tov pnvopoToc
vroloyilete Kol VIOYPAPETE OO TOV TEAATN LLE TO O1OTIKO TOV
KAl ka1 evoopatdveTe oto apyikd pnvopa. Oio to privopa
K@OKomolElTE e TO session key kot oTéAveTe.

O server pe 1 ypnon tov session key dafdaler to pnvopa,
OTOUOVAVEL TO LROYEYpoppévo hash, vroloyilel éva véo hash
Kot pe T ypion tov public key to emaAnbeder pe to
vroyeypoppévo hash. To pqvopo mov otéAvel 1 tpdmelo sivol
UOVO KMIKOTONWUEVO LE TO session key.
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ATM Bank

msg msg msg

Sign[Hash(msg)]

J =
@_)?—I Encrypt me &

Sign[Hash(msg)]

Consumer

public key

Session key signfhash(msg)] Session key

Consumer private key

Bank ATM

msg D | msg
Encrypt msg

Session key Session key

Zynue: 35 Acealég transaction protocol

4.2.5. Awdwkaocio acparovg Audit log file
Onwg éyovpe avaeépel oe mponyovpevn evotnta o bank server wpémet
va kataypoen OAa ta unvouata mov d€xetar and o ATM’s. To apyeio
wov Bo amobnkedel To UNVOUATO, TO OTOl0, TEPLEYOVV TPOCMTIKE
otolyela Tov TEAUTAOV, Tpénel va eivar ac@aArés. ‘Etol o bank server
yperaletar éva AES key 1o omoio Ba ypnoyomoiet povo yuo 1o log file.
H dwodwacio givar n e€ng:

o Mol o server Eekivdel vo SOVAEDEL OMovpyEite Eva apyEio
pe to ovopa logfile.txt.

e O server dwPalet to apyeio kKo vroroyilel To hash to omoio o
VROYPAPEL HE TO WOOTIKO KAeWl ¢ tpanelog kol 1o
amoOnkevel g signHashAuditLog. Xt cuvéyeia pe to AES
key kwdwonotel to logfile.txt kot TEPUEVEL KATO0 UWAVULLLOL.

o Ortav épbel évo puqvopo TOTE 0 server amoK®OIKOMOlEL e TO
AES key 710 logfile.txt vmoioyilet To hash xon pe ) ypron Tov
dnpocov KAeW100 G Tpanelag To Kavel emainbsvuon pe to
mponyovpevo vroyeypoppévo hash. Av n  emoinBevon
olokAnpwbel cwmotd tote To logfile.txt evnuepmvere Ko M
dtodkaocio emovorlopuPavers.

Logfile txt Logfile.txt éaé Logfile txt @

Encrypt file T

AES key AES key
Bank

@ public key

Bank private key

Zymupe: 36 Acparés log file
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4.3. Anymovpyia USE CASE dwypéppatog
Ta Use Case odwypaupote givoar €vag TpOTOG Yo 10 ONADCOLUE TNV
AELTOVPYIKOTNTO, KoL TIC OMOUTNOELS NG geoapuoyne. Kabe use case
avamoplotd Eva EEYmploT® KOUUATL TG AEITOVPYIOG TNG EPAPUOYNG 1 OKOUN
Kot g kKAaon. To emduevo oynuo TEPLYPAPEL TO use case Oy PO, TOV

ATM.

Operator

ATM System

o | —=

System
Shutdown
Validate
) customer
Login «extend»

X

Customer

Depostit

«include»

A 4
Bank account
Bank
Withdraw

Yyfua: 37 ATM use case diagram

4.3.1. Tleprypogn Tov yeyovotwv Use Case

System startup

To ATM  &exkwvd v Aetitovpyioa tov OTAV O YEPIOTAG
dnuovpynoel emkowvovia e Tov bank server Kot KOVEL TIG
omopaitnteg  pvbuiceic. Tote o meAdtng pmopel  va
YPTCUOTOCEL TO GUGTNLLOL.

System shutdown

To cOomuo gival extdc Agitovpyiag OTOV O YEPLOTAG TOL
server, a@ov BeParmbel 0Tl Kavévag TeEAATNG dEV YPNOUOTOLEL
T0 VG, Tov Béael extdg (server OFF).

Login

O mehdne emiéyel va kdaver login, giodyst to otolyEia TOL
Aoyoploopod Kot Koheite m povtiva validate customer yio
éleyyo tov otoyeimv. Otav olokAnpwbei 1 e&akpifpwon twov
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otolelov Tov mEAGTN TOTE OaVTOG €xsl mpoOcPacm  GTOV
AOYOPLOGUO TOV.

Bank account

O mehdtng €xel mpooPacn otov Tpamelikd TOL AOYOPLOGUO
poévo av 1 dwdikacio tov login tekeudoet enttvyms. Otav o
eAdTNG €10éA0el oTov Tpamelikd TOL Aoyaplooud pmopel va
emAéEeL KAmol GUVOALOYT. Xvvodiayn sivol po agnpnuévn
yevikevuon, KaBe GUYKEKPIHEVOS TOTOG GUVOALAYTG epaprolet
OPIOUEVEG O0TKOGIEG LE TOV KATOAANAO Tpdémo. H pon twv
YEYOVOT®V, OA®MV TOV GUVUALAY®DV, TEPLYPOPT TNV Ol0d1kacia
OV omoTNTé Kot Olvel OACL TO YOPOKTINPIOTIKA TO. OTOid
opifovtar yuo KGO TOTO GLVOIALAYNC.

Deposit Transaction

Mo cuvadiayn| katdbeong (Nt and tov merdtn va. emAéget To
OGO NG GLVOAAOYNG OO TO UEVOL emAoync. Eva pvoua
emPePfoinong evnuepdVvel T@V TELATN KOl OT) GUVEYELDL TO
GUGTILO OAOKATPMOVEL TNV GLVOAAOYT EVILEPOVOVTOS TO VEO
vrdlomo Tov meAdtn kot o log file.

O meAd NG UTopEl Vo aKVPDOGEL TV GUVOALAYY| ETMAEYOVTOG TO
rxovuni Cancel.

Withdrawal Transaction

Mo cuvoddoyn avainyng potéd tov meELAT va emAEEEL TO
OGO NG GLVOAANYNG OO TO UeEVOL emAoync. Eva pvoua
emPefaioong evnuep@vel TOV TELATN KOL GTN] GULVEXELD TO
oVoTNUO  EAEYYEL v TO WOGO oL {MTNOE Yo TNV OvAANYT
givar dabéoo. Av egivar tOTE M GUVOALOYT OLOKANPDVETE
EVILLEPOVOVTAG TO VEO LTOAOLTO TOV TEAdTN Kau To log file, edv
T0 m0GH Ogv gival S1BEoIUo TOTE EVIUEPDVETE O TEAATNG KoL
{nrdre va dmaoet véo Toco.

O meAd NG UTOPEL VO AKVPDOGEL TV GUVOALAYY| ETMAEYOVTOG TO
rxovumni Cancel.

Balance Transaction

Mo cuvorAdayn EpmTNOTG LIOAOITOV dev {NTd amd TOV TEAATN
va €16ayel dedopéva. To GVOTNUA OVOTPEXEL GTOV AOYOPLOGHO
TOV TTEAGTN KOl UE £VOL VUL TOV EVILEPDVEL.

O meAGTNG UTOPEL VO AKVPDOGEL TV GUVOALAYT| ETAEYOVTAG TO
kovpni Cancel.

Validate Customer

H povtiva avt Kakeite 0tav o TeAdTNg SMOEL Y10 TPMTN POPA
Ta oTOlKElD TOV Yo €16000 6TOV Aoyaplacud tov. O meEAdTNG
€104yelL TPOTA TOV oPlOUd AOYOPLOGHOD TOV KOl GTEAVETE Yo
€leyyo. Av o apBuog sivor eQktog ELEYYETE Kot 1 KOTAGTAON
TOV AOYOPLUGLOD VO EIVOL OVEVEPYT], GTIV GUVEYELL £VO, VUL
EVILEPOVEL TV TEAATN OTL Tpémet va glodyet To PIN, gdv avtd
glvar 0otd TOTE 0 TEAATNG £XEL MPOGPaon oTov Aoyaplooud
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TOV Ko pmopel va, extelésel cuvarlayés. Edv o meddtng ddoet
AGBog PIN éyel dwcaiopo vo 1o s6dyel dAAheg 600 QOpEc, av
OAEG M TPOOoTADELEG £V OTOTVYNIEVEG TOTE 1) dladikacio login
dwokontete. Téhog 0 mehdtng pmopel va emAEEel akbpwon ovti
va gnavelsdyet to PIN.

4.3.2. Awypappoto oAAAETIOPAGNS TOV YEYOVOTOV

System startup

ATM Bank

|
|
——

I
I
|
I
> startup() i
i
I}

create connection

send key

Yymua: 38 System startup sequence diagram

System shutdown

T
|
|
|
|
> Shutdown() !
|
|
|

close connection

Zynue: 39 System shutdown sequence diagram
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! |
! |
. | |
login() ! !
1 |
give accountNum i
|
|
i
accountNum }
i !
|
|
|
3 ! !
|
| check accountNum ﬂ update
! i
I
|
3 :
| msg |
1 Koo
! |
| |
| |
1 [invalid accountNum] give new accountNum i
! i
| |
i i i
| |
! > msg ok ! }
| ! }
i ! !
i give pin }
| I
! pin |
I S !
; I
| T
| check pin H update
! 1
: msg|
! S A m e m -
! i
|
1 :
|
> [invalid pin] give new pin !
|
i
> msg ok !
|
|
|
|
|
open customer bank account

YyMuo: 40 Login sequence diagram
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e Bank account

Bank Account Cunsomer consol Bank
; | |
| | |
—— | )
choose transaction } log file
|
transaction | |
Koo : :
| |
| |
‘ A
1
send (trasaction) update
|
msg i
K- mm e B et P
|
|
inform customer

Yynua: 41 Bank account sequence diagram

¢ Deposit Transaction

1.1: readCustomerChoice()

Customer console

2.1: inform customer

Deposit

2: send(message)

1. getAmountfromCustomer()

YyMua: 42 Deposit collaboration diagram
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¢ Withdrawal Transaction
1.1: readCustomerChoice()
2.1: inform customer

Customer console

Withdraw

1: getAmountfromCustomer() 2: send(message)

Yyfua 43: Withdraw collaboration diagram

e Balance Transaction

2.1: inform customer Customer console

Ballance

1: getCustomerlnfo() 2: send(message)

YyMua 44 Balance collaboration diagram

5. AvoAVTIKOG 6YE0L0OUOG TG EPUPUOYNG

Boo1kdg 610G 10U avaAuTikoD oxedlacol Elval Vo ovOADGOVUE AETTOUEPDG TO
YOPOUKTNPLOTIKA Kol Tovg HeBddovg mov ypetdlovton Yo kKabe kidomn. H epappoyn
pog amotereite and dvo maxéto to BankServer kot to AtmClient.

5.1. Xyedwoopog BankServer
To maxéto BankServer mepiéyer OAeg Tig KAGoMG mov ypelalovtal yio
dnuovpyia Tov bank server, ot KAAGELG AVTES Eiva:

AbsoluteConstraints ['a 7o layout

AbsoluteLayout ['a 7o layout

auditLogView [MapdaBvpo Tov audit log file

bankMonitor Mopabvpo evnuépmong

bankServer Baowd mapdbupo epapproyng

checkMsg SVVOPTHGELS Y10 TOV EAEYYO TOV UNVOUATOV
arno to ATM

createAESKey Anpovpyio AES khediod

createDatabase Anpiovpyio Paong dedopévev
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createHashAndSign Yroioyiopog Hah kot vmoypoogn
createPPKeys Anuovpyia Private & public kAeld1dv
createStm Anpovpyia statement yio tn fdon
dedoUEVDV
dbConnect YHvdeon Paong dedopévav
dbSettingsForm PvOuiceig Baong dedopévav
encryptLogFile AAlyop1Ou6g kmdikomoinong log file
getTime YTOAOYIGUOG TNG TPEXOVGOS DPOC
networkSettings PvOpicelg diktvov
newAccountForm Ddoppa onpovpyiog véov merdtn
newUser Anpiovpyio véov meddn

serverAuthenticationProtocolDecrypt
serverAuthenticationProtocolEncrypt
serverTransactionProtocolDecrypt
serverTransactionEncrypt

Authentication protocol anokwdikomoinong
Authentication protocol kwdikomoinong
Transaction protocol amokmdiKonoinong
Transaction protocol K®dtKonoinong

startServer Exxivnon tov server
ClientWorker AvtoAloyn umvopdtov pe ATM
updateLogFile Evnpépwon log file
updateLogView Evnpépwon topabipov log
updateMonitorView Evnuépoon moapabivpov bankMonitor
verifyLogFile EmaAn0evon tov log file
To enduevo SLaypapo. SEYVEL GUVOTTIKG TIG GUVOEGEIS TOV UEVOD WE TIG
KAAoELG.
bankServer
—> File
Exit
> Action

Network Settings networkSetting.class I:: Connect ——startServer(port);
Cancel
dbSettingsForm.class Connect — dbConnect(userName, passWord, database)
—» Database Settings %
Cancel

—> Create New Database —— createDatabase(connection)
—> Account

newAccountForm.class Create —— newUser(connection, fname, Iname, accoundNum, accountPin, accountBal)
—> New
Cancel

L—— View all ——> createStm(connection)

—> Server ON

. Connect — startServer(port);
> . tworkSetting.cl
Network Settings wl::
Cancel

—> Server OFF

L View Audit auditLogView.class Audit log

—> File

—> New —> createAESKey() createHashAndSign() encryptLogFile(aesKey)

—— Exit

—> Close

L—> View Monitor —2ankMonitor.class _, gy Monitor

—> File

Exit

—> Close

Zymua: 45 obvdeon pevov bank server
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5.1.1. Ylomoinon tov KAaGcEQOV
Ot endpeveg 0EAIBEG TEPIEXOVY TOV KMOOIKA TOV YPEWCSTNKE Yo KAOE
K o).
o auditLogView.java




bankMonitor.java

bankServer
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o createAESKey.java

T

o createDatabase.java
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o createHashAndSign.java
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1

createPPKeys

createStm.java
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"

e dbConnect.java
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e dbSettingsForm.java

il



|

o encryptLogFile.java

MWII'

o getTime.java
import java.util.*;

'



o networkSettings.java

By M
g

newAccountForm.java
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o newUser.java




o serverAuthenticationProtocolDecrypt.java

M

2






o serverAuthenticationProtocolEncrypt.java
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server TransactionProtocolDecrypt.java
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|

o serverTransactionProtocolEncrypt.java

W

77



e startServer.java

B

78
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o updatelLogFile.java

o updateLogView.java

e updateMonitorView.java
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}

catch (Exception e) {

}

new updateMonitorView ("Error verify logFile " + e.toString());

5.1.2. Moapatnpnceis Kal 6y0Aiel Yo TNV VAOTTOINGT TOV KAAGE®Y

auditLogView.java

Anpovpyel 10 mapdBupo TO OMOI0 EVNUEPDOVETE LE TO
pnvopata mov épyovtal and to ATMs. Akdua omd 10 pevov
File ->New onmovpyeite 1o apyeio logFile.txt to omoio
Kataypaesl avtd to. pnvopata. TéAog yio va eEacpaiicovple
TNV OKEPOLOTNTO TOL apyelov YPNOUOTOOVUE TG KALGELC:
createAESKey, createHashAndSign Ko
encryptLogFile(aesAuditKey) @dote vo viomomjoovpe 1N
dwadkacia Tov secure audit log file (§2.5).

bankMonitor.java
Anpiovpyel éva Tapdbvupo To OO0 EVIUEPADVEL TOV XPNOTN MUE
S1apopa UNVOLOTO GYETIKA HE TIG OUOIKOGIEG TOV EKTEAEL O
server K00g oTiyun.

bankServer.java

Anpiovpyel 1o KevIpiKd Tapddvpo g EPapLOYNS amd TO 0Toi10
0 ¥pNoTNg Kavel OAec TG amopaitnteg pvbuicels dote bank
server vo givar €ropog. Me to Eexivua tov KOANR TNV
ouvvaptnon deleteFile() yio va Swypdyel opyeion mov dgv
yperaletan Ko akopo pe v kAdon createPPKeys("Bank")
@TIAYVEL TO ONUOGIO KOl 1O1OTIKO KAELDL TOV.

checkMsg.java

Ed® yivetre o éleyyog Tov unvopatog mov Epyetal ond to ATM
Kol COHO®VE LE TO OMOTEAECUN EMIOTPEPEL TO OVAAOYO
uqvopa. H khdon oamotereite omd évav  constructor Tov
checkMsg(String str, String currAtmld) énov str = t0 pfvopa
tov ATM xot currATMId = givon to id tov ATM mov €otethe
T0 pnvopo.  AxOpo  mepExel 00O  GUVOPTNOCELS: TNV
readSsnKey(String idatm) yio va pmopel va dwPaler to
sessionKey tov ATM mov éctelhe TO UAVLMO, KoL TNV
putltVect(String str) 1 omoia dtaond to pnvopa tov ATM ko
t0 TomobeTel o€ vector MGTE va yYivel 0 ELEYYOC EVKOAOTEPQ.
TéAOg TO PAVLHO TO EMOTPEPEL KOOKOTOINUEVO £TGL KOAEL
Ka0e opd TO KATAAANAO TPOTOKOAAO.

createAESKey.java
Anpiovpyel éva AES xAedi to omoio ypnoylomoiel yuo tnv
kwdwkomoinon tov logFile.txt

createDatabase.java

Anpovpyel v Baon dedopévav g Tpamelog 1 omoia TePLEYEL
TOV Ttivake, consumers Kol TPocOETeL TPELG TEAATES e OTOLELOL:
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First name | Last name | Account number Pin Balance State
Savvas Papasavvas 100345 789456123 500 nologin
Pavlos Flampouras 457812 125687439 20 Nologin

Dimitris Mosxovitis 100231 741852963 400 nologin

Axopo onpiovpyel ko ta public / private key tov tpuov
TEAUTOV KaADVTOG TNV KAdor createPPKeys(accountNum).

o createHashAndSign.java
Avti n KAdon elvar amapaitnn yio 1n dadikocio Tov secure
audit log file (§2.5). Awpdler To logFile.txt ko1 vmwoAoyilel To
hash tov apygiov Kot T0 VIOYPAPEL LLE TO WOIWTIKO TNG KAELSL.

o createPPKeys.java
Me ovtqv v KAdon omuovpyovpe ta. RSA dnuodoio ko
W0OOTIKA KAEW1E TV melot®dv g Tpaneloc kot tov ATM kot
T amobnkevel otov pakeho key/PrivatePublicKey.

e createStm.java
Me avtv v KAdon onpovpyolpe statement mpog tnv Pdon
dedopévov. H khdon tepiéyel mévte constructor:

o createStm(Connection conn, String num) KoAgite 6TV 0
meAdng kavel Login ko o server mpémetl va eAEYEEL TOV
ap1Opd Loyoplacuov.

o createStm(Connection conn, String num, String
userHashPin) xatd ) 6idpkeia tov login dtav o server
emoAnbevel TV aplOpd AoyoplacHod HE TOV KMOOKO
TpocPacmnc.

o createStm(Connection conn, String opt, String num,
String pin, String amount) avtdv TOV constructor tov
YPTCLOTOLEL O server OTov 0 TeAdtng emdé€et pio and
TIG TPELG GLVOAALYEC.

o createStm(Connection conn, String opt, String num,
boolean flag) 6tav o meddtng emAéEer va kaver logout
oo TOV AOYOPLOGHO TOV.

o createStm(Connection conn) t€Aog 0 constructor avTog
KaAgite 6Tav 0 YEPLOTHG TOL server emAEEeL va dgL Ta
oTolKEl0 TOV TEAUTAOV IOV givan 6T Pdon dedopévamv.

Axopn n kAdon mepiéyetl 11g ovvaptioelg updateConstState()
omov oAAAlEl TNV KOTAGTOOT TOL AOYOPLUGHOD KATOLOL
meAdn, getAmt() emotpépel To moco, pinHash() kavel éheyyo
av to hash tov pin mov £dwoe 0 mELATNG Elval G®MGTO, Kot TNV
hexEncode() m omoio petotpémer kdmowo dedopéva o€
dexae&adikd cOOTNUA.

e dbConnect.java

Otav kadeite yivere m ovvdeon tov bank server pe v Baon
dedopévmv.
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dbSettingsForm.java

Eppoavifer v o@opua  pe 1ig pubuicerg yuo v Pdon
dedopévov. O yeplotng mpémel va. OMOEL TO username TO
password kot v database dote vo cuvdeDel.

encryptLogFile.java

Avt 1 KAdon €xel cav opopa éva SecretKey, avtd eivar to
AES key 10 omoio ypnoyonoleite yio v K®OIKOTOINGT TOL
logfile.txt.

getTime.java
Me v xAdom ovtiv 0 server @TIAYXVEL TNV HOPON
NUEPOUNVING KOl MPOS OTav £pyeTal Eva unvopa ard o ATM.

networkSettings.java
Eppaviler v @oppo  pe t1g pvbuicelg diktoov. O ¥eptotg
TPENEL VO, ODGEL TO port 6To 0moio BELEL VoL akoVEL O server.

newAccountForm.java

H xAdon avtr dnpovpyei 1o mapdbuvpo 610 0moio 0 XEPLOTNG
TPENEL VO COUTANPAOCEL OAO ToL TTondioe PE TO GTOLYEIR EVOC
neddtn. Yrapyel n cuvdptnon checkData() n omoia eA&yyel av
T edia elval GUUTANPOUEVAL.

newUser.java

H xhdon éxer og opiopata 6lo to otoyyeion evog meEAITN Kot
dnpovpyel €va statement 6TV PAcn S£d0UEVEV Y10 VO ELGAYEL
T oToLYElR TOV VEOL TTEAATY otV Pdior dedopévmy.

serverAuthenticationProtocolDecrypt.java

e aumv v KAGon Yivere 1 AMOK®OIKOTOINGT TOV
unvopdtov mov otédvouv ta. ATM xotd v Sadikacio Tov
Login. To mpmTOKOAAO aVTO TPEMEL VO YPTCIUOTOUCEL KAOE
@opa TO0 avALoyo KAEWSL, £TGL O constructor £yel Tpia opicpaTa,
opt encryptMsg kot atmld, pe 1o opt eréyyet yw tO0 T
dwdwacio Ba ypnowomomoer kor pe to atmld ywoo va
YPNOOTOGEL TO KAWL ToL ATM 7OV £GTEILE TO UVVUAL.

serverAuthenticationProtocolEncrypt.java

H «\éorn avt) etvon oyedacpévn pe tov 1810 Tpomo Omwc M
serverAuthenticationProtocolDecrypt pe 1t dwpopd OTL O
alyopBuoc eivar ce ENCRYPT_MODE.

serverTransactionProtocolDecrypt.java

H xAdon avty ypnoomTotEite yio TV amok®OIKOToinen tomv
UnvuudTeV Tov otédvouy To ATM katd TNV StdpKeln EMAOYNG
ouvaAlayng amd tov mehdrtn. H khdon amoteleite and dvo
Boowés ovvaptioewg, v decryptAtmMsg() kot v
verifyHashMsg(). H #@pomn  ypnowonoeite yio v
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OTTOKMOIKOTOINOT] TOV UNVOLOTOC KO 1) SEVTEPT] Y10 TOV EAEYYO
NG OKEPALOTNTOG TOV UNVOUOTOG,

¢ serverTransactionProtocolEncrypt.java
H x\don ypnoyomoieite yio v K@dkomoinon tov UnvOHOTOS
OTAVTINONG Yo TNV GLVOAANYT] TTOL GTEAVEL O server oto ATM.
O constructor amoteleite and dvo opicpata 1o msg (HRvopa
aravinong) ot atmld (to id tov ATM mov mpokeltor va
OTEIAEL TO PUNVULO DOTE VO YPTCILOTOU|GEL TO CWGTO Session
key).

e startServer.java

To apyeio awtd amoteAeite amd dvo KAdoelg, v startServer
omov eivar n kOpa ko tnv ClientWorker. H startServer eivai n
KAdon m omoio O€tel TV server oe katdotoon listen kot
amodéyetal otnoelg ovvoeonc Tov ATM, akdpo mpokabopilet
t0 id tov ATM mov ouvvdébnke wor koA v KAdom
ClientWorker pe opiopata to socket mov dnpiovpynbnke kot to
id tov ATM oote péow g véag KAdomg va yivere m
OVTOAAQYT] TOV UNVOUATOV.

o updateLogFile.java
Evnuepaver 1o logfile.txt pe ta véo punvopoto mov €pyoviot
ond ta ATM.

o updateLogView.java
Evnuepaver to logView pie Ta véa pmvopoto. Tov Epyovtal ond
ta ATM.

o updateMonitorView.java
Evnuepaver to Monitor View pe to unvopota amd Tov server
GYETIKA LLE TIC SlEPYOTIEG TOV EKTEAEL O server.

o verifyLogFile.java
‘Exer opiopa to AES key 10 omoio ypnowomotel yia va
OTOKMOIKOTOoEL TO Kmdtkomomnpévo logfile.txt, otn cuvéyela
vroloyiler o hash katl pe v ypnomn Tov dMUOGIOL KAEGLOD
g tpamelag emainbevel to véo hash pe 1o vmoyeypapupuévo
hash wov voAdyiGE and mpwv.

5.2. Xyedwoopég AtmClient
To maxéto AtmClient mepi€yel OAeg TIC KAGoNg mov ypedlovtal yio T
dnuovpyia Tov bank server, ot KAAGELG AVTES Eival:

AbsoluteConstraints ['a 7o layout

AbsoluteLayout [ 1o layout

atm Boowo mapdbovpo ATM
atmAuthenticationProtocolDecrypt Authentication protocol anokwdikomoinong
atmAuthenticationProtocolEncrypr Authentication protocol kmdikomoinong
atnMonitor [MopaBupo evnuépmong
atmTransactionProtocolDecrypt Transaction protocol amokmdiKonoinong
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atmTransactionProtocolEncrypt
connectAtm
createSessionKey
loginForm
networkSettings
sendData
updateMonitorView
userAccount
userBalance
userDeposit
userDepositForm
userWithdraw
userWithdrawForm

Transaction protocol Kmdtkomoinong

Yovoeon ATM
Anuovpyia session key
doppa login meddn
PvOpicelg diktvov
ATOGTOAY] UNVOUATOV

Evnuépoon mapdabvpov atmMonitor

Aoyaplacuoc merdTn
SuvorAayn EpOTNONG VITOAOITOV
Yvvoriayn KatdOeong

Ddoppa emroyng mocov katdheong

Yuvoriayn avaAnyng

Ddoppa emAOYNG OGOV OVAANYNG

To endpevo daypoppo SelYVEL GUVONTIKA TIG GUVOEGEIS TV HEVOL UE TIG

KAAoELS.

atm

import
import
import

public

—> File

atmMonitor.class

— Exit

> Action

" » Connect > ip, port)
—> Connect Bank Server — Settings networkSetting.class
Cancel

Transfer all ——  sendData(socket, atmid, "allKey")
L Transfer Keys
update —>» sendData(socket, atmld, "updateKey")

— User

loginForm.class

> Login

— Open Monitor——————————» Atm Monitor
—> File

Exit

—> Close

userAccount(socket, accountNum, pin, sessionKey)

I—b Login

Cancel

» Bank Account

ynua: 46 Zovdeon pevov ARM client

5.2.1. Yhlomoinon Tov KLacEQOV

'— Logout

—> Deposit

— Withdraw

—>Balance

Ot endueveg 0eAIdEG TEPIEXOVY TOV KDOIKA TTOV YPEIAOTNKE Y10, KAOE

K aon.

e atm.java
java.io.*;
java.net.*;
javax.swing.*;

class atm extends JFrame({
public static Socket currSkt;
public static String myID;
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atmAuthenticationProtocolDecrypt.java
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o atmAuthenticationProtocolEncrypt.java
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e atmMonitor.java
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atmTransactionProtocolDecrypt.java
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e T

o atmTransactionProtocolEncrypt.java
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¢ loginForm.java
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e networkSettings.java
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e updateMonitorView.java

e userAccount.java
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e userBalance.java

i
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o userDeposit.java
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o userDepositForm.java
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o userWithdraw.java

e
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o userWithdrawForm.java
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ok.addActionListener (new java.awt.event.ActionListener() {

1)

public void actionPerformed(java.awt.event.ActionEvent evt) {
okActionPerformed (evt) ;

}

getContentPane () .add (ok, new AbsoluteConstraints (110, 90, -1, -1));

cancel.setText ("Cancel");
cancel.addActionListener (new java.awt.event.ActionListener () {

1)

public void actionPerformed(java.awt.event.ActionEvent evt) {
cancelActionPerformed(evt) ;

}

getContentPane () .add(cancel, new AbsoluteConstraints (160, 90, -1, -1));

}

private

}

private

}

private
private
private
private

pack () ;
setLocation (660, 180) ;

void cancelActionPerformed(java.awt.event.ActionEvent evt) {
setVisible (false);
new userWithdrawForm(skt4, aNum4, aPin4, ssnKey4).setVisible(true);

void okActionPerformed(java.awt.event.ActionEvent evt) {
new userWithdraw(skt4, aNum4, aPin4, uAmt, ssnKey4);
setVisible (false);

javax.swing.JButton cancel;
javax.swing.JLabel jLabell;
javax.swing.JButton ok;
javax.swing.JTextField viewAmount;

5.2.2. Hoapornpiosis Kor oyéAla Yo TV VAOTOIN G TOV KAAGE®Y

e atm.java
H Baocwkn khdon onovpyiog mtapaddpov tov ATM. Me to
Eexivnua tov koA v cvvaptnon deleteFile() ywo va daypdyet
apyela wov dev yperdletal

e atmAuthenticationProtocolDecrypt.java
H «Adion 1 omoio 0moK®IKOTOIEL TO VOO TOV GTEAVEL O Sserver
KT TV ddpketa login gvog meldT.

o atmAuthenticationProtocolEncrypt.java
H «Adon 1 omoio KOIKOTOIEL TO VOO TOV GTEAVEL GTOV Server
Kot TV ddpkeln login gvog meldtn. Amoteleite amd TPELC
constructor, £évog Yo, T0 6TAd10 TOL 0 TEAUTNG EIGAYEL TOV aPOUO
AOYOPLOGUOD TOV, £VOG Y10 TO GTASL0 EIGAYMYEL TOV pin KOl EVOC
v T0 OtV 0 mEAATNG emAEEEL €£000 0md To cvotua. Kabe
constructor TePIEYEL TNV KATAAANAT Sladkacia yio TNV
KOOIKOTOINGT ToL UNvOHaTog o€ Kdbe mepinTwon.

e atmMonitor.java
Anpovpyel éva mopabuvpo 10 0mOI0 EVNUEPDVEL TOV YPNOTN LE
S1apopo. UNVOLOTO GYETIKA LE T1g dtadkaoiec mov exktehel to ATM
KGOe oTiyun.

e atmTransactionProtocolDecrypt.java
KAdon n omola mepiéyet tov alyopfpo amokwdkomoinong twv
LNVOUATOV GUVOALOYNG TTOL £PYOVTOL OO TOV Server.
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atmTransactionProtocolEncrypt.java
H «Adon avt) koduomolei To Pivupd GuVAALAYNG TOV dMptovpyet
0 ATM pe 10 session key Tov.

connectAtm.java
Ymv kAdon avtr yivetol 1 aitnon obvoeong tov ATM pe tov bank
server

createSessionKey.java
Otov KAnOel ot 1 KAdom dnovpyet Eva session key e ototyeio
Tov aAyopiBuov triple des

loginForm.java

Me v kAfon avtg g KAAGELS dnuovpyeite o Topabvpo login
TOV TEANTN Ko TO session key mov Oa ypnoiporombel yio v
KOOIKOTOINGT KOl AITOKMOTKOTOINGT] TOV UIVULATOV GVTOD TOV
TEAATN. AKOUO VTLAPYOVV OAPOPES GLVAPTIGELS KO ELEYYEL TOV
ypewlovtal yuo Vv dadikacio tov login.

networkSettings.java
Eppovier v @oppo  pe 11 pubuicelg diktoov. O yeplotng
TPETEL VO, SDGEL TNV ip KOl TO port GTO 07010 AKOVEL O server.

sendData.java

Me v khdon avtv 10 ATM otéhvet kon Aappdver pnvopoto pe
Tov bank serevr. AToteAgite amd dvo constructor, 0 TPMTOG
xpnoponoieite 0tav 10 ATM B€Ael var LETAPEPEL 1] VAL AVOVEDCEL
ta. public kot private kAed1d Tov wpénel va £xel o ATM. O
0e0TEPOG constructor KAAEITE Y10 TNV AvIOAAQYT] TOV VTOAOIT®OV
UNvopdtov, EMTAEOV 08 VTOV TO constructor YiveTe Kol 0 EAEYYOG
OO MO OTAO10 KaAEITAL YioTl 08 KAOE TEPIMTMOT] TAL GUVOAIKA
dedoUEVE TTOV GTEAVOVTOL EIVaL SLOPOPETIKAL.

updateMonitorView.java
Evnuepdvel to Monitor View pe punvopata ond to ATM oyetikd
LE TIG dlepyaGiec TOV EKTELOVVTAL.

userAccount.java

H «A\éon n omoia dnpovpyel o mapdbupo Le Tov Tpamelikd
AOYOPLOGHO TOV TTEAATN O 0TO10G TEPIEXEL TPiO KOLUTLE vl Yo
Kkd0e cuvaiiaymn.

userBalance.java

YV KAGOM auTIHV ONUOVPYEITE TO KOATAAANLO VoL Y10 T
GUVOALOYT] TNG EPATNONG VITOAOITOV. MéGa amd otV TNV KAGGoN
KOAOOVTOL 1] KAAGELG KOAIKOTOINONG, ATOGTOANG Kot
OTOKMOIKOTOINOTG TOV HIVOLOTOG.
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e userDeposit.java
YV KAGOM auTHY ONUOVPYEITE TO KOATAAANLO VoL Y10, T
oUVOALOYT TNG KoTAbeoNG peTpnTtdv. Méoa amd ovTiVv TV KAGoN
KaAOOVTOL 1 KAAOELG KOJKOTOINOMG, AIIOGTOANG Kot
OTOKMOIKOTOINGTG TOV HIVOLOTOG.

e userDepositForm.java
H «Adon n omoia dnpovpyel Tov TapdBupo mAOYNG TOL TOGOD
katdfeong. Emmiémv mepiéyete Kot pio. dentepenovca KAGon N
omoia gppavilel éva unvopo exPePainong Tov 1660V Tov Siareée
0 TEAGTNG.

e userWithdraw.java
2y KAdon auTiv INUoVPYEiTE TO KATAAANAO pivopa yio T
GUVOAAOYT] TNG OVAANYNG LETPNTOV. MEGa amd avTiV TV KAAoN
KaAOOVTOL 1 KAAOELG KOJKOTOINOMG, AIIOGTOANG Kot
OTOKMOIKOTOINOTG TOV HIVOLOTOG.

o userWithdrawForm.java
H «Adomn n omoia dnpiovpyel Tov TapdBupo mAoyNG TOL TOGOH
avéAnyng. Emmiéov mepiéyete Ko pia devtepELOVGA KAGOT N
omoia eppavilel éva pnvopo emPePainong Tov TOGOL ToL d1dAese
0 TEAGTNG.

5.3. lleprypopn aryopiOpmv
['a v vAomoinon TV acPaAdY TPOTOKOAA®VY ¥p1cIHOTOONKaY S1d(popot
alyoplBpol o1 omoiot onpovpyovoay KAEWA , ddfalov To amortovEVA
KAewdwd,  onuovpyodoov TG  Owdikaoieg  K®OKomoinong Kot
amoK®OlKonoinong, vroAdylav 1o hash tov pnvdpoTog Kot vréypagov M
enoAnBevav pnvopoata. Hopokdto teprypdeovpe avtods Tovg alyopibpovg.

5.3.1. AkyoprOpog dnpovpyiog public & private key

KeyPairGenerator keyGen =
KeyPairGenerator.getInstance ("RSA") ;
SecureRandom random =

SecureRandom.getInstance ("SHA1PRNG", "SUN");
keyGen.initialize (1024, random) ;

KeyPair pair = keyGen.generateKeyPair();
PrivateKey priv = pair.getPrivate();
PublicKey pub = pair.getPublic();

5.3.2. AkyéprOpog dnpovpyiag Session key
KeyGenerator keyGen =
KeyGenerator.getInstance ("DESede") ;
SecreteKey key = keyGen.generateKey () ;

5.3.3. AkyéprOpog onuuovpyiog AES key
KeyGenerator keyGen =
KeyGenerator.getInstance ("AES");
keyGen.init (128);
SecretKey key = keyGen.generateKey();
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5.3.4. AkyéprOpog ywa oréfacpe Tov d1MpEoGLov KAELOL0D

FileInputStream keyfis = new
FileInputStream("PublicKey");

byte[] encKey = new bytelkeyfis.available()];
keyfis.read (encKey) ;

keyfis.close();

X509EncodedKeySpec pubKeySpec = new
X509EncodedKeySpec (encKey) ; //%X509 format for
public key

KeyFactory keyFactory =
KeyFactory.getInstance ("RSA");

PublicKey pubKey =
keyFactory.generatePublic (pubKeySpec) ;

5.3.5. AkyoprOpog Yo orafacpa Tov 101OTIKOD KAELO100
FileInputStream keyfis2 = new
FileInputStream("PrivateKey");
byte[] encKey2 = new bytelkeyfis2.available()];
keyfis2.read(encKey?2) ;
keyfis2.close();

PKCS8EncodedKeySpec privKeySpec = new
PKCS8EncodedKeySpec (encKey2); //PKCS8 format for
private key

KeyFactory keyFactory?2 =
KeyFactory.getInstance ("RSA");

PrivateKey privKey =
keyFactory2.generatePrivate (privKeySpec) ;

5.3.6. AkyéprOpog Yo oréfacpo Tov session KAELO10D
File f = new File("sessionKey");

DatalInputStream in = new DataInputStream (new

FileInputStream(f));

byte[] rawkey = new byte[ (int)f.length()];
in.readFully(rawkey) ;

in.close();

// Convert the raw bytes to a secret key like this
DESedeKeySpec keyspec = new DESedeKeySpec (rawkey);

SecretKeyFactory keyfactory
SecretKeyFactory.getInstance ("DESede");

SecretKey key = keyfactory.generateSecret (keyspec);

5.3.7. AkyoprOpoc k®o1komoinong ne yp1o1n onpuoécLov KAELOL00
byte[] buf = new byte[1024];
String xform = "RSA/ECB/PKCS1Padding";
Cipher ecipher = Cipher.getlInstance(xform);
ecipher.init (Cipher .ENCRYPT_MODE, pubKey) ;

InputStream in = new FileInputStream(inputFile);

OutputStream out = new FileOutputStream(outputFile);

// Bytes written to out will be encrypted
out = new CipherOutputStream(out, ecipher);

// Read in the cleartext bytes and write to out to

encrypt
int numRead = 0;
while ((numRead = in.read(buf)) >= 0) {
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5.3.8.

5.3.9.

5.3.10.

out.write(buf, 0, numRead);

}

out.close();

AlyoprOpog aToK®MOIKOTOINGS e YPNOT 1OLOTIKOV KAELO100

byte[] buf = new byte[1024];

String xform = "RSA/ECB/PKCS1Padding";

Cipher dcipher = Cipher.getInstance (xform);

dcipher.init (Cipher .DECRYPT_MODE, privKey);

InputStream in = new FileInputStream(inputFile);

OutputStream out = new FileOutputStream(outputFile);

// Bytes read from in will be decrypted

in = new CipherInputStream(in, dcipher);

// Read 1in the decrypted bytes and write the

cleartext to out

int numRead = 0;

while ((numRead = in.read(buf)) >= 0) {
out.write(buf, 0, numRead);

}

out.close();

AdyoprOpég kmokomoinong pe ypion session key
byte[] buf = new byte[1024];
Cipher ecipher = null;
byte[] iv = new bytel[]{
(byte)0x8E, 0x12, 0x39, (byte)0x9C,
0x07, 0x72, 0x6F, O0x5A};
AlgorithmParameterSpec paramSpec = new
IvParameterSpec(iv);
ecipher =
Cipher.getInstance ("DESede/CBC/PKCS5Padding") ;
// CBC requires an initialization vector
ecipher.init (Cipher.ENCRYPT_MODE, key, paramSpec);
InputStream in = new FileInputStream(inputFile);
OutputStream out = new FileOutputStream(outputFile);
// Bytes written to out will be encrypted
out = new CipherOutputStream(out, ecipher);
//Read in the cleartext bytes and write to out to
encrypt
int numRead = 0;
while ((numRead = in.read(buf)) >= 0) {
out.write(buf, 0, numRead);
}

out.close();

AkyopOpdg amokmokomoinong pe ypijon session key
byte[] buf = new byte[1024];
Cipher dcipher = null;
byte[] iv = new byte[]{
(byte)0x8E, 0x12, 0x39, (byte)0x9C,
0x07, 0x72, Ox6F, O0x5A};
AlgorithmParameterSpec paramSpec = new
IvParameterSpec(iv);
dcipher =
Cipher.getInstance ("DESede/CBC/PKCS5Padding") ;
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5.3.11.

dcipher.init (Cipher .DECRYPT_MODE, key, paramSpec);

InputStream in = new FileInputStream(inputFile);

OutputStream out = new FileOutputStream(outputFile);

// Bytes read from in will be decrypted

in = new CipherInputStream(in, dcipher);

//Read in the decrypted bytes and write the

cleartext to out int numRead = 0;

while ((numRead = in.read(buf)) >= 0) {
out.write(buf, 0, numRead);

}

outp.close();

AkyoprOpog vroypa@ng pnNvOopHaTOS IE TO 1OLMTIKO KAEWOL

byte[] bmsg = msg.getBytes();

Signature rsa = Signature.getInstance ("SHAIWITHRSA",
n"pC" ) :

rsa.initSign(privKey) ;

rsa.update (bmsqg) ;

byte[] realSig = rsa.sign();

5.3.12. AhyéprOpog emaifBgvong vmoypagilg pNvOpaTog pe 10 ONUOGLO
KAE101
FileInputStream sigfis = new

5.3.13.

FileInputStream(signFilename) ;

byte[] sigToVerify = new byte[sigfis.available()];
sigfis.read(sigToVerify );

sigfis.close();

Signature sig = Signature.getInstance ("SHA1WITHRSA",
"BC") ;
sig.initVerify (pubKey) ;

FileInputStream datafis = new
FileInputStream(initFilename) ;
BufferedInputStream bufin = new

BufferedInputStream(datafis);
byte[] buffer = new byte[1024];
int len;
while (bufin.available() != 0) {
len = bufin.read(buffer);
sig.update (buffer, 0, len);
}i
bufin.close();
boolean verifies = sig.verify(sigToVerify);

AkyoprOpog vroroyispov Tov Hash gvég pnvopartog

String msg;

MessageDigest sha = MessageDigest.getInstance ("SHA-
1");

byte[] bmsg = msg.getBytes();

sha.update (bmsqg) ;

byte[] msgDigest = sha.digest();
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5.4. Xyedroopdg kol viomoinon g faong dedopévav

5.4.1. Mgiétn g Pdong dedopévav

H Bdomn odedopévov v omoio. ypnNOOTOOOUE Yoo TNV amobfkevon Tov
otolyeiov tov mehatdv g tpamelag ivor 1 MySQL. Ta otoryeio mov OBa
amoOnkevovpe Yio Kabe TELATN eivat: Gvoud, ETOVLUO, aptOUd AoYopLOGHOD,
K®dwkd TpoOSPaomng, VITOAOITO Kol TNV KOTAGTOON TOv Aoyoplacpov. Eivol
ONUAVTIKO Vo, YvOpifovUE TNV KOTAGTOGN TOV AOYOPLOCHOD €VOG TEAATN
yioti 0 TEAATG dev €xel o dkaiopa vo kaver login and 600 S10popeTIKA
ATM mv dw otyun. ‘Etor yopoktnpilovpe éva AOyoplocpd ovevepyo
(nologin) 6tav dev ypnowomoleite ka1 gvepyd (login) 6tav o meAdTng
Eextvioet v dtadkacio tov login.

5.4.2. Yhomoinon otnv mysql
duidyvoupe Evav Tivaka [LE TO GVOLLOL consumer Ko To. TedioL:

first_name char(20)
last_name char(20)
account_num | char(20)
Pin char(20)
balance char(20)
state char(20)

O amoTovEVOG KMITKOS Y10 TNV OMLovpyio Tov mivoaka givat:
Statement stmt.executeUpdate ("CREATE TABLE consumers ("

+ "id INT UNSIGNED NOT NULL AUTO_INCREMENT, "

+ "PRIMARY KEY (id),"

+ "first_name CHAR(20), last_name CHAR(20),
account_num CHAR (20) , pin CHAR(20) , balance CHAR(20),
state CHAR(20) )");

H Bdon dedopévev g epopproyng eivar amin, amoteleite amd Evav Tvako e
€E1 oToyElD., Y10 TNG OMOITNGELG TG EQOPLOYNG OeV XpeLdLeTOn VO ExOovpE pia
ToAvTAOKN Pdon.

5.5. IlpofAjpata Katd TNV VAOTOINGY
Avo fTav 1 Pacikég SUGKOAEG TOV GLVAVINGO GTNV VAOTOW|GEL, TAOG VO KAV®
KOOKOTOINoN — amok®mOKomoinon He dNUOGLo Kot 1O10TIKE KAEWL) Kol MG
va yivel n petddoon evog peydiov pnvopartog petatv ATM kon server.

o Me mv SUN cav mapoyéo dev UTOPELG VoL, Y PN OLUOTOMGELS TO ONUOG1O
N WwTKd KA1 Yo vo Kodikoromoelg éva univoua. To povo mov
UTOPEIC Vo KAVELG €lval va VIOYPAYELS VO UNVOUO LE TO 1O1OTIKO
KAeWl Kol petd vo to kavelg emoindsvon pe 1o avtiotoryo dNUOGLO
KAewi. Tn Adon oto TPOPANHa avtd v Edmoe o mapoysas Bouncy
Castle o omoioc £yel dnuiovpynoel emmAéwv alyopibpovg ndve 6to
naxéro ¢ Java Cryptography Extension.

o H petddoon evog amhod punvopatog oamd €vav client 6tov server 1
avTIGTPOPa ivol o EDKOAT SladIKacio. XTNV €POPUOYN MO TPV TO
ATM oteilel T0 MVLUO KOOTKOTOLEITE, 0VTO TPOKTIKG, OTULAiVEL OTL TO
péyebog  evog  pkpov  pmvopatog  avEdvete.  AkOpo Yoo va
OTOKMOIKOTOICOVLE TO HAVLHO aUTOC oL TO AdpPdvel (server m
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client) mpémel va 10 omobnkevoel OmwG aKPPOEG TO dNUOVPYNOE O
oAyop1lOpoc KwdKomoinomg.
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