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IepiAndn

Yxombe g gpyaciag autrg elvon 1 xataoxeur evog Framework yio Ty eneéepyacta e€w-
TeEpxwV event Tdvew oe éva application server.ITépa and tny poviehonoinon o oyedioor Tou
oLoTHUATOS , €xel Lhomomndel xou Eva TewToTUTO cUoTNUA GTov JBoss application server. H
vhomoinom xdver yeNon TOAOTAOXWY TEYVIXOY YEVYNONG XWOXA TOPEYOVTUG UE AUTOY TOV

TEOTO TNV BUVATOHTNTA AVATTUENG TOAUTAOXWY EQUOUOYWY OE WXEO YEOVIXO DIAC TNUd.

Y1ny vlomoinorn tou cuoTiuatog mapéyouue Event listeners yia xdmoin and Tto Bacixd
TpwtoxoAw internet. To ntpwtédxorha autd eivar : Telnet Client, FTP Client,SSH Client, HTTP
server eve diVOLUE TNV BUVATHTNTA GTOUG YPHOTES VAL ETAEYOUV XAl TOV TROTO ETXOVWVIAG
Twv Event Listener mou yevviolvta divovtag Toug Tny duvatotnta va emtAéyouy yetalld IMS

Topic xat Remote JMX Notifications.



Kegdhoo 1

Eiooywy?)

1.1 Ewaywyh
1.1.1  Ewaywyh

Ta terevtaia ypovia yiveton peydhn tpoomdiela yia va autopatonomnody ToAOTAOXES Ot
adLxaoteg oY avdmTuln eQapuoyY®y. Aldxdoleg OTwS 1 AVATTUEY TETEUIUEVWY TEWTOXOMA-
v Yo unopodoay va avTixac Tadoly ano aUTOUATOTOMUEVEG EpYasieg Ue oxomd TNV pelwon
OTOV YPOVO avdmTuEN TOAUTAOXWY EQUOUOYWY OTWS ETIONC XL OTNY OUOLOYEVELX TG AVAT-
TLENE EQapuopY®Y. TEtota TopAdelyUATO CUVAVTAUE CUY VA OE EQUPUOYES TTIOU oG EVOLUPEQEL
nepocdTepo 1 avdntuéy Tou Bussiness Logic tng e@apuoyhic ano Ty avdnTuln x0peoUEVLY
xoupatioy xwdxa 6wg Yo tapdderyua evog Telnet Client. Xty dovAeld pag npoonadolue va
QUTOUATOTOCOUUE TETOLEG DADIXAGIES UE TNV YPHON YEVVATELAS X@dLXaL YLt TNV dntovpyia
T600 client 660 xou server yia ta Jacixd TewTéx0Aw internet 6nwg To Telnet ,FTP , HTTP ,SSH
(BAéne [11, 13, 12, 14]). ITapduoiec BOLAEES GUYAVTAUE GUYVA OTNV AVATTUEN TOAOUTAOXWY

EQUQUOYWY TOY VEWY YAWCCKY TEOYRUUUATIoONoU 6Tws T WorkFlow.

1.1.2  Ewaywy? oTic Te)voroyleC

Mo va avantdlouue to Framework yia Ty YEvwnon TV TpwToxOAeY Tou emAEEAUE Vo
vhomotfoouye Beedrxaue oto diAnuua Tou Tl TEYVOAOYiEC Vol EMPENE VoL YENOULOTOLCOUYE
Yo TNV vhonoton Tou cuoThuatos. Tlapadootoxnés Teyvoloyies Yoo TNV YEVYNon EVOLAUECOU

x0Oa 6Twe o Flex xou o Bison dev Yo fjtay xou ok yprioes yioti To x60T0¢ avantuéng Ue



NV Yenhomn toug Yo tay ToAl yeydro. o tov Adyo autd emAECaUE Vo YPNOUOTOCOUPE VEX
epyohela yio software engineering 6nw¢ 1o Velocity [8] xar to XDoclet [9]. Eniong yia Adyoug
TayOTNTAG O TO TUNtime 6Twe EnioNg xa 1 avdyxn yio v efvar dioyelpiomua To components pog
yenotwonojooue v teyvoroyio IMX [1] v v vhomoinon twv collectors ¥ oaAAude event
listeners . Ou collectors efvon oyedlacpévol €Tol wote va Tpéyouy ctov JBoss Application
Server [2]. Yav Pondnuxbd clotnua éyouue xataoxevdoel xat évav JMX HTTP Adaptor pe
v Pordeta Tou Jakarta Struts Framework [7]. Télog Oa npénet va avagépoupe 6Tt Yo Ty

enelepyaoio Tév metadata tou xdde collector ypnowwonotfioaue tov Castor XML parser [10].

1.1.3  Fwaywy?h cto Framework

Yxonég autol Tou Framework efvar vo dooer Ty duvatéHTNTA GTOUS YENOTES TOUG VA
xaTooxeVALEL €0X0AA TEWTOXOAAA UE TNV YpeHoT NG YAwooog Java divovtag Toug mapdhhn-
Ao Ty wotNToe Tou BEvent Listener wote va umopoly va GUAREYoLY dedopéva. ITlapdro mou
1 XUTACKEVY] TOU TpwToxdAAoL elvon transparent o yeoTng Va meEneL v Yvewpilel xahd Tig

TOEUUETEOUS TTIOU AMALTOOVTOL YL TNV UAOTO(NGT) X4TOIOU aNO TA TEWTOXOANA TOU TOU ToE-
YOUUE.
Yny datplPn auty aoyohnirixaue ye ta mopoxdte Véporta:

e ILiotonoinon tng opYdTNTAC TOU TEWTOXOAAOU X XATAOKEVY| EVERYTS BBAodnAxNng pe

Y Yeron YEVVNTIXOU TROYRAUUAUTIOUOU.
e ‘Ayeco Deployment tn¢ Bihiodrung dote va eivar mpdg yeron Ty Bla otryun.

e Ilp6oBaon otoug collectors and Eeywptotd xouudtio Facets ye oxond tny anhonoinon

¢ Sadixaciog oOVBESNE TOUC UE EEWTEQIXA CUC THUATAL.

1.1.4 Xuvéyew
Yy ouvéyeta authc tng datpy3ric Yo e€etdoouye ta e€hg Yéuata:

o Y10 xe@dhono Yyetiny| dovked oulntdue 1660 Yo o EpYaAEi TOU YENOLLOTOLCAUE,

600 xaL Yo DoVAELd Tou €yel yivel oto Publish/Subscribe poviého.
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Y10 xepdhono Apyttextovinr] Yo TAUaTog cULNTAUE Yo TNV ARYLTEXTOVIXY TOU GUCTH-

HorTog Yag omee eniong xat yio Tig oyediuotixéc emhoyéc(class diagrams.

Y10 xe@dhono TAomoinon Xuothuatoc cLlNTAUE Yio TO TEWTOXOAAA OV ETAECAUE VoL
UAOTIOLCOLUE OTWS ET{omg xon Yo TNV TAneogopio Tou Yo Tpénel va cuvodelet To xade

éva aro auTd.

Y10 xepdhato Melhovtiny) Aovhetd xou Xuunepdoyata oculntdue ya To Tl pumopel va
yiver 6T0 EAROY Yo va efvan TO GUGTIUA TO OAOXATEWUEVO OTWS ETOTG XAk TO LXAVO

YL XPHOT OTOV TRAYUATING XOGUO.
Y1o Hapdptnua A’ napatiVevton too XSD tou cucthpatog.

Y10 Moapdptnua B’ napatidevron to JAVADOC tou API pag.



Kegdhoo 2
LyeTin) Aovield

2.1 Tlepl JMX T'evixd
2.1.1 Tueivon to JMX ?

To JMX [1] etvor éva evonotnuévo framework yio v extéleon xoppatidy and JAVA xmdt-
xa oc pla abyypovn IT apytextovin|. Tlpwy and to IMX,8ev unfpye xdmota GUYXEXPUIEVT
mpocéyyion oty JAVA yio va Eexavdg,va dayelpileom,va eMBAETES X VO OTOHATAS Ot
AUPORPETIXA XOUUdTIL amd i eQapuoyn 1 xou oxduo BlapopeTinés epapuoyés. H diayelpon
ToV eQapuoY®y €yel emteuyel uéoa and pio culloyy| amd dradixaciec xou TUYAloU XWX
oayelpiong.To IMX undoyeTton Vo ayTiXATACTHOEL UE Uil YEVIXY| QOYLTEXTOVIXY| TIC TUYUES

apyLteExToVIXES Btayelplomg Yia xdde Eeywplo T eQapuoYY).

2.1.2 MBean Component Types

Té MBeans efvou xouudtio tou Vhomoloy éva management interface,efte otatind elte duvouxd.
Yty npwtn nepintwor To management interface efvou €va Java interface. Xtny detepr nepinTtwon

To management interface opiCetar and éva cet pe xAdoel Tou mepéyouy To metadata.

To JMX specification [1] opilel técoepic draopetinolc tinoug ané MBean tpelc exetwy

omolwy elvon dedouévol. Ou tOnol autol efvan:

Standard MBean

Dynamic MBean



Agent

MBean

Registry MBean
Client |¢—p]
MBean
meta datg
MBean

Yyfuo 2.1: Overview of the agent and MBean components.

Model MBean

Open MBean

Ta Standard MBean,Dynamic MBean xai Model MBean eivon dedouéva xon xahd oplopéva

o7o specification eve> Ta Open MBean eivon oty dtddeon Tou xataoxeuao .

Ta Standard MBean dnutouvpyolvtar vAomowvtog €va Java interface pall ue v nAnpogopia
mou Va mpénel va Sayelpileton.Or dhhol tpeig TOTOL MEREYPApoLY To management interface
u€oo and €va oeT UE xAJoELC Tou TEpLEyouv ta metadata Toug. Ta Model MBean enextetvouy
ta Dynamic MBean emitpénovtoag oe emnAéov meplypagelc vo tpootidevtar oTo management
interface. Ta Open MBeans meplopi{ouv Toug TOTOUG AVTIXEWWEVKY TOU YPNOWOTOW0OVTAL GTO
management interface ce €va tpoxadoplouévo oet and xAdoelg Tou Tepypdpouy Toug Pacinoig

TOTOUC.

To MBeans etvor decpeuu€va oe €vay agent o ontofog efvar txavog va ta drayelpiCetar.O agent
oLUTERLPERETAL Tay TNV UvAun yio Ta MBeans mpoogépovtag Ty duvaTtéTnTa Yiol EPWTHOELS
TV o aUTA,0TwS ETlong xar va To HETUBdAE U€ow Tou management interface.H oyéon

uetagl Tou agent xar Twv MBeans gatveton oto oyrua 2.1.
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Yyfuo 2.2: JIMX Management Architecture.

‘Eva dhho ornuavtixd dua to onolo da mpéner va oulnticouue oto oyfua 2.1 elvar ot
emowvevieg petal Ttwv clients xoa twv MBean.Auty| yivetar uévo péow tou Agent level
ot Toté amevdeioc reference twv MBean dev extiVevtor extdc autol. Autd elvon éva ToAD

ONUAVTIXG YopaxTNelo Txd Tng apyitextovixic Tou IMX émou Ya culnticoupe xou TapoxdTw.

2.2 H apyrtextovinr) tou JMX

2.2.1 Tewxd

To JMX specification ywpilel v apyrtextovixy evég IMX Baciouévou cuothuatog dayelplong
oe tpla dtagopeTind enineda. To xde eninedo €yel LeywploTd PORO GTNY VEYLTEXTOVIXT| %O

otevdiver EeywploTd {NTHUATA GTNY AEYLTEXTOVIXY) TOU GUGC TAUATOC.

[apaxdtew Va e€etdoouye 10 xdle eninedo tou povtélou tng apyrtextovixfc Tou JMX
Eeywplotd , avayvwpeilovtag tov pého tou xdlde emmédou xar To W Yo MEETEL VoL YENOL-
woroieiton cav pépog evog management cucthuatoc. To oyfua 2.2 diver o teptypapn Tng

ARYLTEXTOVIXYG.



To instumentation level op{Cet To ¢ Vo mpénet v vhomoielc T MBeans €tot woTe va xdvelg
TIc TNYES teavég i drayelpion and Ta xatdhinha JIMX-cupPatd epyaheta dayeipiong.To
instumentation level op{Cet To MBeans, 6nw¢ eniong xon Toug T€60EpLS BlapopeTinols TOTOUG

TOUC.

Y7o eninedo tou agent,to JMX specification opilel Tov pdro evéc MBean server.O server
elvon 1o xhedl TNV apyttexTovixy xou efvar uTEDYUVOC 610 va BrayetplCETon OAES TIg EXTEAEDELS
UETAED TWV EQUOUOYWY DLOYEIIONE ot TWY TNYWY dtaryelptong AEIToupYOVTIS ¢ €vag dlauviog
emoveviog YeTald Toug. Autd amouovever TIC TNYES dlayelplong and Tov TEAATY , TEAYU

ToL dnuovpYEl peYaAUTERY EUEMEI 0TO OUOTNUA.

To MBeans ymopo0v vo dvovEWDYOYTOL, VoL ETAVAEYXAHO TWVTAL %ol VoL UETAXYOUYTOL YETAED
MBeans server ywplc vo TEETEL UTOYEEWTIXA VAL AmOXOBOUY TNV EMXOVWYVIA TOU TEAATN UE
tov eCumnpetnth. Ot eqapuoyéc dayelpiong moté dev amevdivovtar aneudelog ot mnyég
dlyeiptong mou €youv avahdBer. Avti autol To eninedo Tou agent ewoaydyel To Véua TV

object names 6mou o TEAATNG Yenotwonotel wa un anevdeiog cOVdeEoT UE TNV TINYH).

Téhog To eninedo Twv distributed services opiCel TNy emxovmvio uetald ulag e@apuoyhc

OLayelplong xar evég agent 1| oxduo xan Yetagd 800 agent.

2.3 JBOSS
2.3.1 T etvow o JBoss ?

O JBoss [2] Yewpeitar auth TV o Tty ¢ o xahtepoc application server. To JBossMX eivou
€va ToAD xah6 mapdderypa yior Tig duvatétnteg Tou JMX mépa amo tny drayetplon egapuoywy.O

JBossMX eivar o nupﬁvocg e apxtrexrovmﬁq Tou application server.

To JMX o716v JBoss yenotuonotettar oyt wévo yua tny dayeioton dedoyévewy ahhd xon yia
VoL TapEYEL EvaL Xah6 eninedo dlapoponoinong O pial XATAVEUNUEVT TAATQOpUA EQapuoy®y. O

JBoss otnpileton mdvew otov JMX microkernel o onolog mopéyet dayelpion népwyv, Pacixnég



unnpestec 6mwg class loading, customization, life-cycle management xaf service deployment.
‘Oha ta xoppdtia tou JBoss etvor vhomonuéva cav MBeans xar yioautd pmopel va ypnotuonotel
évav MBean Server yta v emxowwvia uetach toug xth. Aol o JBoss eivon uhomotnuévog
amo Eeywpetotd MBean ta onola pmopoty va diayetptotoly ano évav MBean Server unopet va

emTOyEL Evay apxeTd peydho Bodud otadepdTnrag.

O JBoss JIMX microkernel divel tny duvatéTnTa Yior anouoxpuvouévo class loading ano éva
xevTeixd server xdvovtag To installation xou to customization tol application server moh0
amr6.0 JBossMX unootnpeilet autd mou Yo npénetl va utootneilet obugwva pe To IMX spec-
ification cuunepthauBdvovtac ta standar , dynamic xoar model MBeans 6nw¢ eniong xou Gheg
Ti¢ Baoixég unnpeoieg yia Toug agents , 6mwe 1o Timer Service, To MLet Service xtA. Enilong
mépa ano Ti¢ standar Ttpodtaypagéc , o JBoss mapéyet emtnAéov unnpesies , 6w T XMBeans,

class loader repositories, interceptor-based invocation, xot plugable MBean registry.

O JBoss cou bdiver 11 duvatétnta va Yéteig MBean attributes ano configuration files. To
life-cycle twv MBeans ctov JBoss gafvetoan 1o oyfjua 2.3. To life-cycle neprypdpeton ap-
*€Td xoAd amo To oyAua 2.3.Autd nou a&iler culhtnon etvar 1) tepinTwon Tou Yivetar xdnoa
oAlayr ota MBean-attributes.O JBoss dev emtpénel vou AdPel ywpo xoppiar ahhoryt| u€ypt to
MBean va yivet restart. Auté diver Ty duvatoTnTo OE TOAAG attribute TauToypOVAL Vo YivovTaL
OAAYEC OTIC TYWES TOUG xou vau YEvovTar eVeERYd TauTodypova ywelc va utdpyouy TeolAfuata
synchronization. O JBoss €yet vAomoinuéveg 1i¢ Pacéc unnpeoiec , OTWS Yl ToEABELY A
JNDI, scheduler, mail service, invokers, JBossWeb,JBossMQ cav MBeans.Téhoc o JBoss cou
diver Ty duvatotnTa va opioeig e€apthoeig ueTal Twv MBean €tot WoTe Yo TapddetyUa Eval

MBean va exwvder agol Eexwvroel éva dAlo MBean.



Deploy Undeploy
MBean MBean

Register Unregister
MBean MBean
+ A

Initialize
MBean Restart

v v

Create ——Pp Start —P» Stop —P»| Destroy

Yyfue 2.3: The JBoss MBean life-cycle.

2.4  Publish-Subscribe
2.4.1 Ilepl Publish-Subscribe ['evixd

[Ma va teprypddoupe to povtélo tou Publisher/Subscriber [3],[4] Yo yenowomowicovue og
Tapddelypa to oyfua 2.4. Liugwvo pe to oyfua 6 Publisher dnuootebet xdnoto event dnAod
xdmoto prvupa xdde popd mou autod elvor duvatod. AvtioTorya o Subscriber {ntd vo Adfel to
event 100 Tov EVOLPEREL X To Aofdver xdde @opd mou autd ewvon dadéotuo. Kdde gopd
mou o Publisher dnuocietel xdnoto event, autd urmaivel oe xdmowo queue. H apyttextovind
autY| ovopdletar Message-Oriented Middleware (MOM). To xdie event xotavah@veTar ano n
consumers dnAadr to semantics etvar one-of-n.To Topic-based Publisher/Subscriber model to
omolo yenowonotel xou o JMS elvor pev otatind xon Toh anAd oAAd umopel va vAomoinUet

ToAD €EUTVAL .



EVENT SERVICE

management of

publish subscriptions

G

Subscriber
ubscribe notify()

Subscriber

notify()
/ Subscriber

notify Subscriber
notify ()

Yyfuo 2.4: A simple Publish/Subscribe System.

2.5 Event-Condition-Action
2.5.1 Event-Condition-Action Rules

Ot Event-Condition-Action Rules [5, 6] efvor xavévee mou Bonddve otny emhoyy Tou action
mou Yo AdPer ywpea e Bdon to xdde event. Anhady| yia xdde Event nou mpoxinter xdmoo Ac-
tion Yo mpénet va evepyfoet ue Bdor Toug xavéveg mou oploope. Oa Unopoloaue Vo 0plGoulE
toug ECA Rules odv pio Boolean pyédodo 1 onola népver cav opicpata to Event xou to Action

xou EMOTPEEL avtioTotya ue Bdor Tov xavéva tng. O dheudoxddxag yiow i TETol UVEETNOT

QafVETOL TUEUXATE.

ECA RULE CODE

Listing 2.1: " ECA RULE CODE"
boolean rule (Event a, Action b)

{

if(f(a)) // f is the condition
then

b(a)

return true;
else

return false;

10



Ta semantics evoc hoyuxoU event  ‘Eva Aoywd event efvar €va event €va event ue €va condition
70 omofo Yo TEETEL Vo txavoToleltan yia vau Yewpricoue 6Tl To event €yel AdPel ywea OTwg

gatveton 6to Listing 2.2.

Semantics Of Logical Events

Listing 2.2: " Semantics Of Logical Events"
E: T—> {True, False}

C: T—> {True, False}

E(t) = "True", if an event of type t occurs at
time t
"False" otherwise.

C(t) = "True", if the context at time t satisfies
Constraint C
"False" otherwise.

Yuvenae éva hoyixd event hopBdver ywea 6tay toyletr  ouvihixn: Ec(t) = E(t) A C(t)

Or hoyuée ouviixec  Ov hoywég ouvirixeg efvon or cuvirxeg yio Ta event xon Oyt amAd
xavoveg. Elvon pla Boolean uédodog F 7 onola madpver uépog xdlde popd mou mpoxintel xdnoto

event E.Mia Aoy cuvirnn umopel va neptypaget énwe oto Listing 2.3.

Semantics Of Logical Conditions

Listing 2.3: " Semantics Of Logical Conditions"

context(t) —> the context of the occurence of
an event at time t;

F_condition(t,context(t)) —> Boolean function which
returns :
"True" if the condition
is satisfied
"False" otherwise
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Ta semantics evéc Aoyixol event oe ECA rules ‘Evog xavévag xodopileton amo éva event
E ,ufo ouvifun C xou €va action A.Xuveng €vag xavovog uropel va opiotel @¢ e€hc:
R(E(), C(t'), A(t")) = (E() NC(t')) N A(")

‘Onou 10 A(t”) elvon dedouevo xou mpénel va exteAectel xdle @opd Eva event E(t) npoxintel

xau eavoroteiton 1 ouvdrnn C(1).

2.6 Jakarta Struts
2.6.1 Jakarta Struts ['cvixd

To Jakarta Struts npdypayya [7], eivar évo avorytol xddixa TeGYpaUUd ETLYO0RNYOUUEVO and
Tov opyavioud g A Softaware.Etvon pio server side ulomnolnon tou oyediactinol tpotiTOUL
Model-View-Controller(MMVC).To npdypauuo Struts,apyixd Eexivnoe and t6v Craig McClana-

han t6v Mduwo tou 2000,0AAG amo TOTE TO €YEL AVUAIPBEL 1) XOWOTNTA AVOLYTOU XOOLXA.

2.6.2  KotahafBotvovtoc to MVC

Mo va xepdloouye pio mhien xatavonon to0 Struts framework,npénel mpddTar vau €youue uia
ThAen xatavonon tou MVC povtéhou oo onofo eivan Baciopévo. To MVC povtéro 1o onolo
onuovpyinxe and tnv Smalltalk,apopd tela xouudtia. Eva Model,éva View xar évayv Con-

troller.O mapaxdte opllel T0 xodéva Ao Tol TUEUXATE XOUUATLA.

Oa cLINTACOLYE OE TEPIOCAHTEPT] AETTOUEQELN TAL TOPATAVG G TNV CUVEYELL QUTHG TNG EVOTY-

tag. Kdmowa and o mheovextpoarta Tou poviéhov MVC etvau:

Reliability: Ta xopudtia twv cuvdiahhayoy xa Tng tapousioong €youy Eexddaprn dlagopo-
molnoT , TEAYUA TOU Cou ETTEENEL Vol AAAALES TNV EUQAVIOT xat TNV aoUNTIXY Ywpelc va

TEETEL VAL ENAVOUETAYAWTTIOEL, TOV XODLXA TOU HOVTEAOU 1| TOU EAEYXTH.

12



Component | Description

Model Avunpoownetel o avtixelyevo dedouévmv.

To povtéro etvar 611 uTohoYIETOL XAl TNV GUVEYELX
ToEOVSLALETUL GTOV YENOTN.

View Trneetel oty Tapovsiacr oty 096vn Tou Yoviéhou.
Etvar to avtixelgevo mou nopouctdler TNy twev)
XATAG TACT] TOU AVTIXEWWEVOL TWV DEDOUEVMV.
Controller | OpiCet Tov 1péTO YE TOV OTOIO 1) DiETAUPT,

avTidpd pe TNV elcodo tou yerotn. To pépog Tou
Controller etvor o avtixelyevo 1o omoio

enelepydleTon TO UOVTENO 1| TO AVTIXEIUEVO DEDOUEVLY.

ITivoxoc 2.1: The MVC Model

High reuse and adaptability:To MVC cou emitpénet va yenotuonotelc tohamhoie T0moug
6dewv,ex TV onoiwy Aol mpoomedlouy Tov (Bl xwdxa GTNY TAELPAE Tou server. Autd

ouunepthauPavel otdrrote and Web browser(HTTP) ew¢ wireless browser(WAP).

Very low development and lifecycle costs: To MVC xdvet duvatod va €xelg younhot emimé-

DOU TEOYPEUUUATIC TEG VO AVATTOGCOUY X0l VO GUVTNEOLUY TNV DLETAPY| TNG EPUPUOYNS.

Rapid deployment:O ypdévog avdntuing umopel va peiwdel onuavtixd, enedr ol tpoypay-
wotiotég Tou eheyx Y| (Java Developers) eoTidlouy anoxhelo Tixd 6 TNy avdnTuln Twv GUVOLA-
Aay@v eve ot tpoypoappatiotée e 6dne (HTML and JSP developers) ecttdlouy anoxAelotixd

o TNV TaROLGLAo).

Maintainability:H dougoponoinon tng napoustaong ano tnv Aoyt Tng e@apuoync xahotd

TO €0XOAY) TNV CUVTAENOT XL TNV OAAXYT| EQAOUOYWY AVETTUYUEV®Y UE TAV Yprion Tou Struts

The Struts Implementation Of The MVC To Struts Framework xatéyet pla server side
vhoroinon tou MVC yovtéhou pe v yerion evog cuvduaouol ano JSPs xar tuyalwy Jsp
tags xar evog JAVA Servlet.Xe autry tnyv evotnta ue ouvtouia Yo teptypddoupe mwg to Struts
Framework evtdoet 10 xdie pépog tou MVC povtéhou.Me 1o t€hog tng oulhtnong uag Yo

€youue xatoAhEn o€ éva oy fua ouoto Ye to Xy. 2.5

13
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View

!

ActionServlet

(Controller)

|

PP

Yyfuo 2.5: H vhonoinon tou MVC oo Struts .
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To XyAua 2.5 avtinpoownelel Ty topeia oL axoloudoly oL TEPIOCHTERES EYUPUOYES TOU
struts.H Swadixaotia propel va ondoer oe 5 Baowd PBrAuata. To BAuata autd xo 1 axohoudio

Toug elvou:
1 Mio aftnon yiveton and thv mpornyoluevn demagr tou TpoBaAldTay.

2 H altnon AouPdveton amo to ActionServlet,to onofo cuunepipépetar cav tov Controller
xat o ActionServlet avalntel To artoduevo URI o€ éva XML apyeio xan armogacilet yia

70 Ovoua Tou Action ou Yo avakdBer Ty dadiacta g xATGAANANG AoYXhC.

3 H xidon Action die€dryel Tny Aoyixy| TG TV 0T XOUUATIO TWV UOVTEAWY TOU GYETI-

Covtan UE TNV EQPAPUOYT| HOC.

4 ‘Otav 71 Action ohoxAnpwoet v digpyacio Tne,EmoTEEPEL Tov EAeyyo oTd Action-
Servlet. Yav pépog tng emoTpoc,n xhdon Action mapéyel €va xAewl mou Oelyvet
ota anoteAéopata Tng enelepyaoiag tne. To ActionServlet ypnotuonotel to xAedid yio

va anogacioet tou Yo tpowdIndoldy To AMOTEAECUATA VLol VO TUPOUCLAC TOUV.

5 H aitnon ohoxAnpwveton otav to ActionServlet anavtd ntpowdadvIag TNy wTnoyn TNy
dlemapy) Tou cuoyeTileTon Ue 1o xAeWl xou 1) DETAPY) TAPOUCLALEL TA ATOTEAEGUATI TOU

€haf3e amo to Action.

2.7 Jakarta Velocity
2.7.1 T etvar to Velocity?

To Jakarta Velocity project [8] eivou pla uhomoinon oe Java plag unyavic template.O 6poc
template onuatver xouudtio ano software mou népvel cav elcodo €va template 7} templates xou
Ta CEuyap@Vel Pe YETUBANTA Dedopéva Yo Vo Tapdyel wia pop@r) e€600u. XNy Tep{ntwor Tou
Velocity Ta templates efvon anAd apyela xewwévou mou neptéyouv Velocity Template Language
(VTL) poli ye otauxd nepeydueva. Ta xateuduvthpia tng VIL Aéve oto Velocity maog va
oLVOLIoEL T OTATIXE TIEPLEYOUEVA GTO apyeio template pall ye ta yetaSAnTd dedouéva amo

Vv eqapuoyy| Java yio va tapdyel Ty emtduunty €€odo. Ta yetafinTd dedouéva umopoly va
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€pUouy amo OTOUBHTOTE , OTWS Yio TAPADdEY A a0 Wia Bdon dedouévwy.O pnyaviouds yia va
UETAPERELS DEdOUEVAL amo TNV eapuoyY) oTto Velocity etvar moh) amAdg xar 6ou EMTEETEL Vo
doulelelg Ye oha Ta avtixetyeva tng Java cuunepthauBdvovtag xar Collections xon mivaxec. H
€€odog amo 1o Velocity efvon mdvta xeluevo ahd 1) pop®t| Tou xeWEVou BeV AnOTEAEL TEPLOPLO-
wo.Avuto onuaiver 6tL unopelc va tapdyelc HTML 6nwg xow XML €€0060 alrd xar onoadrrote

GAAT wop@Y| xewwévou 6Twe Java.

[Tapbého 1o 6Tt xdver To Velocity 1o xdvel amhd xou 1 yerorn tou ebvar iaitepa amAy ,n
unyavy) Tou Velocity etvar ToAD xohd oyedlacuévr xar Tpoo@EREL Eva Ye1Yopo parser,template

caching xou plugin-based eZ€h&n.IloAAd epyaheio €xouv gTioyTel ue Bdon To Velocity.

2.8 XDoclet
2.8.1 XDoclet I'evixd

To XDoclet [9] eivan éva epyadeio Yo va YEVVAS x®Btxa T0 0molo UTdoyeTo TOAE TAEOVEX-
THUXTA Yt Tig o xotveg dadixacieg tng Java. To XDoclet unopel va oe Bonioet va tapdyelg
eQappoYES To ypryopa ot Ue AydTtepo x6mo.Xe Bonddel va Eepiyelc ano tny dadixacia Tou
Deployment Descriptor mou mohhég gopéc x0oTilel TOAL o€ Ypdvo avTahoTWVTAC TNV UE
Ayo Javadoc tags.'Eva ano ta yopaxtrpiotixd tou XDoclet elvar o 6Tt elvor TauTtoyp0ovaL Xou
éva FrameWork xon éva o€t ano eappoyéc yévvnorng. Ilapdro mou otic Aentopépeteg xdie
eqapuoyy ebvor drapopetiny| ( yro Topdderypa n yévvnon yio EJB eivor Stapopetiny| ano tny

Yévynon yia Struts) to xevtpxd Yépota xoun 1 Yo Toug €youv TOARE XOWd.
2.9 Castor

2.9.1 Castor ['evixd

O Castor [10] etvor éva Open Source Framework yio XML. Eivar évac XML Parser 6notoc
xenowonowel tov SAX xau reflection yio va xéver bind €va xsd ue Java Objects o omola
vevvéet.Etvor mohd Polxde otny yeron agol cou divel tny duvatdtnta va eneéepydleca

XML documents ypnowonowwvtag avixetva tng Java. Ta avtixelyeva mtou yevvder €youv o

16



ouvtoxTixd Twv Java Bean dnhadr yio xdle attribute €youv avticTorya TOUg getters xou Toug
setters. Emiong umdpyouv xou 8o Pacixéc pédodol yio vo xdvelg marshal xow unmarshal o

avtixeipeva oe XML documents xou T0o avticTpogo.
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Kegdhoo 3

Apy1texTovinn LU0 TAUNTOC

3.1 ApyLtEXTOVIX TOU CUC THUNTOC
3.1.1 T ebvar to obotnua poc.

Yxomog authc TN dovketdg ebvan 1) druiovpyia collectors ue v yeNon YEVVATELAC xOXAL.
Me tov 6po collectors ouctaoTixd evvoolue event listeners yio o Baoixd TewTOX0AAw internet
xan Oyt uévo. T var yivouue o ouyxexpiuévol Ya mpoywploouue ot Eva Tapdderypo xon Yo
Yewpriooupe cav event i ypouur ano to logs mou metdet o Pam Authentication 6to unix.
Avuté Yo umopoloe va elvar €va event eved €vag event listener Yo unopodoe va dnuovpyniet
xdvovtag yio mapdderypa tail -f /var/log/auth.log , to omolo oTnv oucia xdvel Poll ctov file

descriptor tou apyeiou mou ypdgpovian To logs Tou Pam.

H Boukeid tou xdde collector efvon vo paledel autd ta events ye 34on 10 TEwTOx0ANO TOU
unooTtneilet xou va Toe oTéAvel oe xdmoto IMS Topic ¥ va otélvel xdnoo IMX notification
10 omofo €yel emiéel o yerotne.H emhoyr tou xdde Topic ¥ tou MBean mou xdvet notify

yiveTon pe Bdomn xavovey mou opller o ypNoTrg.

‘Eva té€toi0 clotnua Ya uropotoe va yenorwonondel ano etoupeieg tniepwviag cav un-
oo ThHEEN Yo €va cuo T yeewoewy Billing Over IP.Enilong Yo yropoboe va yenotwonomdet
v TV ouhhoy logs amo Bidpopoug utoloyloTéc oe Wia xevipixr Bdor, 6mwe emiong xou

Yo Vo TpEYEL YT Yopa UTNEEsieg ot YPROTEC XATAYPAPOYTAS TA EVents Yo Tapdderyud ,
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Protocol Templatel

Generatorlnfo|

Communicatorln

EVENTS
AN
Protocol Template2 " _I v _I lr | v
| Generatorinfo| Protocol
= MBean FACET1 FACET2 FACETN
|Commun|catorlnﬂb

Protocol Template3

Generatorinfo | |
ICommunicatorinf GENERATOR

LrRUE
FACET TEMPLATE1 |

FACET TEMPLATEZISI

FACET TEMPLATE3 |

VALID

XML Descriptor Input

Yyfuo 3.1: Moulari architecture Steps.

napéyovtag évay HTTP Server xou palebovtag to oTatio Txd ano autdy Tohd elxola.

[Iépa amo toUg collectors o cUoTNUA BiveEL TNY BUVATOTNTA GTOV YPVO TN VoL YEVVHOY] %ot
Facet.H Soukela tou xdde Facet eivon va xdver Subscribe oe éva Topic 7 va Suayeiplleton
Ta notifications mou mepvave xou va ta adlomotel xatdhinha. ‘Eva mopdderypo yio Facet da
umopolioe va etvor éva Facet mou wihder pe JDBC xou vo culiéyer ta Events oe pio Bdon
dedouévwy. Yxomdc twv Facet efvon va umopel edxola to cUoTrUA Vo GUVERYACETOL o UE

GANES EQAPUOYES.

3.1.2 To Use Case Tou Yuotrjuoatog

H Aetrovpyta tng dradixaciog nou axohoudelitar yio vo yevynlel o xaddixag mov {ntdue ano to
/7 2. /4 /7 7. Ié Ié
obotnua gatveton ano to oyfua 3.1. Ta BAuata tou axohovdolvton TeptypdpovTaL AVOAUTIXG

TOEOXATE.
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1 O ypriotng diver cav eicodo €va XML apyeio 1o onolo mepi€yel OAN TNV amapaitnty
TAnpogopia Yo T0 TpwtdxohAo TO omolo Va mpénel va yevvniel To template To onolo
Yo ypnowonotfoel , 6nwg eniong xot yia to Tt Facets da yevvnlolv émwe enlong xou

Yl Tov Tp6T0 UE Tov onofo Va emxotvwvion pe ta Facet(JMS,JMX NOTIFICATION).

2 EXéyyeton 10 xata OG0 1) elcodog tou yerotn elvon valid 660 pe Bdomn To xsd tng
€l06d0u 660 xou PE Pdon v TAnpogopio tou GeneratorInformation tou avticTolyou
template mou enéiede. H mAnpogopla auth etvar Pactopévr oto xsd mou Beloxetu oto
Hoapdptnua ‘A. Ta napdderypo n TAnpogopio mou neptéyeton Yo Tov FTPGenerator etvar
to Host, Port, Username, Password mou eivan 7 Booixy| yvoorn mou amarteiton yio Ty
xerion Tou tpwtoxdAlov FTP.Eniong ehéyyeton xou To xata tdoo elvon oot 1 elcodog
YL ToV TP6TO UE Tov omofo Ya emxotvwvion e ta Facet.Ia mapddetypa edv o yehotng
emAéel va yenotuornoteioel to JMS yia emixowvewvio T6te Vo meénet va €yl BwoEL oTnY
elocodo Tou 10 Gvoua tou Topic xar To host.AvticTtouyer TAnpogopio anouteiton xan yio

T Facet.

3 Me v ypfion tou Velocity [8] yevviétar 0 x@dixac yio To MBean tou Collector émwg
eniong xou o xdxag Yo o Facets mou €yet {nthioet o ypriotng va yevvrdodv. Autod

yiveton pe Ty opdy| emhoyy| Tou cwotol template Tou enéhe€e o yPNOTNG.

4 Me v yeron tou XDoclet [9] yevviétan 1o interface mou vhonotel o MBean tou Col-

lector 6émwc eniong xar o Deployment Descriptor tou MBean.

5 O x®duxag mou eyet yevvnel yivetar compile xat 6Ttnv cuVEyEla TaxeTdpeTaL OE EvaL sar
(Service Archive).Xtnv cuvéyet o Generator avaiauPdvel va xdvet deploy to sar otov

JBoss Application Server. To deploy ytveton uéow HTTP/POST otov host nou €yet oploet

0 YPHOTNG Ao ToL properties Tng EPAUPUOYNS.

Arno v oy} mou o collector €yet yivelr deploy otév JBoss etvar dardéoipog yio exté-
Aeor. ‘Evag ano toug 1pémoug Tou unopolue vo eXTEAEGOLUE TIC uedddoug tou collector etvou

uéow tou HTTP Adaptor. O Bacixég uédodor etvar startCollector, stopCollector, createCol-
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lector , destroyCollector , eve dlvetar xou 1 duvatdTnta v yivouv update ta attributes tou

TEWTOXOAAOU.

3.1.3 Ieprypagr| Collector

Y16 oyfjua 3.2 galvetar avahutixd 1 Teptypapt| evog collector MBean. O xdle collector
umopel va xdver publish unviuata oe 6oa Topics emAéler va druovpyfioet o yeRotne. H
emthoyt, tou xdde Topic yiveta pe v yprion ECA (Event Condition Action) rules [5] mou
opiel 0 ypriotng. To xdie MBean unopel va tepiéyet doa instances Tou TpwToxdhhou emAELeL
0 Yerotng ahha xdlde @opd yerowonotel €va instance yia Vo GUAAEECEL Tal events Tou Tov
evdtagépouy. Tnv Aoyixr Tou Collector yio T0 medg Yoo GUAAEYEL T events Ty xodopilel o
xenotne. Idwitepo evdtagépov napouaidlouv or ECA rules.O yefiotng €yet tny duvatdtnta
VoL ETAEEEL Xt VoL DNULouRYNOEL 6G0UG XAVOVES VEREL OTwg ETtiong Tou divetan 1 BUVATOTNHTA Vol
emA€ZeL xou 6Tt action VAL auTHS Yo vau a&toTotoet Ta events XNy Tep{nTwot| Yog Ta action
elvow wovo pe JMS publisher énwe eniong xou ue Remote JIMX Notifications aAAd 610V p€Ahov
Yo pmopovoay evxoha vo LAoTomnBoly xou dAAo action OTWS Yo TUPADELYUO VoI DNUOCIEVEL
ta events ue CORBA, RMI xau 61t dhho umopel xdmotog developer va oxegtel. Aoy TV

xvVOVeVY Qotvetar xaAlTepa oto Listing 3.1,

ECA RULE CONDITIONS AND ACTIONS

Listing 3.1: " ECA RULE CONDITIONS AND ACTIONS"

<base—cond name="a">
if foo return true;
</base—cond>
<base—cond name="b">
if bar return true;
</base—cond>
<base—cond name="c¢">
if foobar return true;
</base—cond>
<cond>
return ((a&&b )l c);
</cond>
<action type="JMS">
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14

15

Topic A Topic B Topic C Topic N
A A A A

ECA ECA ECA ECA
Rule A Rule B Rule C |  srrrrrrvvrvscneeanns Rule N

instance instance instance instance

Collector Logic

UNIX HOST

Yyfuo 3.2: Genarated MBean Instance.

publish (event);
</action >

Yto Listing 3.1 gatveton 6Tt 0 yphotng umopel va opioel 6ooug Baocixols xavoveg YEAEL
(Base Conditions) .Me v ypfion 1@V xavévev autdv unopel vo xdver ToANOTAOX0UE GUVDL-
AoU00E DNUIOVRYWVTAS UE AUTOV TOV TROTO Tio anoTeAeouaTixols xavoves. Eniong unopel va
oploel xar 6Tt Action Vélel. Xtny mepinTwoy| pag To action ebvar o JIMS 6nwg eniong xar oTo

TAPADELYUS oS,

3.1.4 Collector And Facet Design

Yy evéotnra auty| Yo meprypddouue TIC oYeBIAoTIXES EMAOYEC TOU ETAEEQUE VLol TNV
xataoxeun Tou xdde Collector 6nwg eniong xou Tou xdie Facet. O xde collector etvou xotap-

xfv éva MBean. T'ia va anoxtfoet Tig idtnteg Tou Standar MBean axohoudet ta e€rig Bruoras
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1 Tlomowel o interface ServiceLifeCycle, MBeanRegistration, ServiceMBean, CollectorM-
Bean eva xAnpovopet aro tic abstact classes NotificationBroadcasterSupport , ServiceM-

BeanSupport ,Collector.

2 O xdde collector mou yevviEtan etvor Tawtdypova xar Publisher oe xdnowa Topic.H u-

Aorolnomn v va ebvon Publisher Bpioxetan otnv xhdon Collector tnv onola xhnpovoyet.

Ta nopandve Bruata gatvovto amo 16 class diagram tou collector mou @aiveton 610 Gy AU

3.3.

To xd&be Facet mou yevywietan elvon xou Subscriber oe xdmow Topic. H vAomoinom Tou
Subscriber xpUBetar otny abstract class Facet. To class diagram tou xéd¢c facet gaiveton 6T0

oyfua 3.4.

Ye xdmolal amo To TEWTOX0AA Tou YEVVAUE Yenouonowolue to Pattern Pool yia o connec-

tion touc.To class diagram yia To Pattern Pool gaivetor oto oyrfjua 3.5.
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<<>>
ServiceLifeCycle
+<<>> create(): void
+<<>> destroy(): void
+<<>> start(): void
+<<>> sAop () : void
T

<<>>
NotificationBroadcasterSupport

<<>>
ServiceMbean

+states: String[] =
+STOPPED: int =
+STOPING: int =
+STARTING: int =
+STARTED: int =
+FAILED: int =
+DESTROYED: int =

AN

<<>>
MBeanRegistration

1
1
1
+<<>> getState(): int :
+<<>> getName(): String 1
+<<>> getAtateString(): String |
T 1
! 1
! 1
! 1
e e e e e =
<<>>
ServiceMBeanSupport
#log: Logger =
—server: MBeanServer =
-objectName: ObjectName =
-myName: String =
—-state: int =
-sequenceNumber: SynchronizedLong =
+<<>> getLogger () : Logger
+<<>> getServer(): MBeanServer
+<<>> getObjectName () : ObjectName
+<<>> getName () : String
+<<>> getState(): int
+<<>> getStateString(): String
+<<>> create(): void
+<<>> start(): void
+<<>> stop(): void
+<<>> destroy(): void
+<<>> preRegister (in server:MBeanServer=,in name:ObjectName=): ObjectName
+<<>> postRegister (in registrationDone:Boolean=): void
+<<>> preDeregister(): void
+<<>> postDeregister(): void
#<<>> getNextNotificationSequenceNumber (): long
#<<>> getObjectName (server:MBeanServer=,in name:ObjectName=): ObjectName
#<<>> createService(): void
#<<>> startService(): void
+<<>> stopService(): void
+<<>> destroyService(): /\oid
<<>>
CollectorMBean
+<<>> getCollector(): ObjectName
+<<>> setCollector (name:0ObjectName=): void

Collector

—-server: MBeanServer
~topicConnection: TopicConnection
-topicSession: TopicSession
—topicPublisher: TopicPublisher
-topic: Topic

-privateQueue: ObjectName
-initCtx: InitialContext

-topics: HashMap

-publishers: HashMap

#createService(): void
#startService(): void
#stopService(): void
#destroyService(): void
getCollector(): ObjectName

setCollector (in name:ObjectName): void
#JmsPublisher (in name:Vector): void
#createNewTopic (topicName:String): Topic
—-getInitialContext(): InitialContext
#publish(in name:String,in map:HashMap) :

GeneratorTemplate

+startCollector(): void
+stopCollector(): void
+createCollector(): void
+destroyCollector(): void|

24
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MessageListener

+onMessage (in message:Message): voi

Facet

—topicConnection: TopicConnection
-topicSession: TopicSession
-topicSubscriber: TopicSubscriber
-topic: Topic

-initCtx: InitialContext

-map: HashMap

#createNewTopic (topicName:String): Topic

—-getInitialContext(): InitialContext
-newConnection(): void
+destroyConnection(): void

+onMessage (in message:Message): void
+onEvent (in map:HashMap): void

FacetTemplate

onEvent (in map:HashMap): vol

Yyfuo 3.4: Class Diagram of A Facet Template.

Pool

-pool: LinkedList

-inUse: HashSet

-inUse: boolean

-poolSize: int

—-available: PrioritySemaphore
+init () : void

+getItem(): Object
+returnitem(in x:0bject): void
—doGet () : Object

—doReturn (in x:0bject): boolean
+shutdown () : void
#createlItem(): Object
#destroyItem(in x:0bject) : void

ProtocolClientPool
—config: ProtocolClientConfig

createltem(): Object
destroyItem(in obj:0Object): void

Yyfuo 3.5: Class Diagram of Pool Pattern.
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Kegpdhoo 4
Thomolnon LuoTAUATOC

4.1 Tlormolnom Tou GUOTHUATOC oG
4.1.1 Ewaywy)

O Collectors unopet va elvar apxetd ToAUTAOXA components. Xt Bouleld pag mpoonad-
oaue vo xaALhouue apxetd ano Pacixd TewTéxoAa internet , 6mw¢ to Telnet, to FTP ,to
SSH xar €vay HTTP Server. To anopaftnta attributes mou anartodvtar yia Ty Acttovpyia
TWV TAUEATAVE TEOWTOXOAAWY , OTwe eniong xar 1) xowr| Thnpogopio Tou amouteiton Yot TNV

onuovpyia evée Collector , gatvovtar mopaxdTtew.

4.2 To Hpwtdxola
4.2.1 Telnet Client

To Telnet [11] efvor éva tpwT6x0ARO T0 0TO{0 GOL Bivel TNV BUVATOHTNTA VoL EYELS ATOUAXPUO-
UEVO TEQUATIXG amo %4moto dAAO LTOAOYIGTY|. M1y VAomoinom Wog Ta anapaitrnta attributes

ToU amouToUVTAL Yo TNV UAoToinoT Tou galvovTon 6Tov mivoxa 4.2.1.

Y10 Template tou mpwtoxoAiou Telnet nepiEyel xou Eva avtixelyevo tomou TelnetClient pe
70 6voya telnet. Ov pédodot Tou avrtixetuévou autoL divovton oo Ilapdotnua B'. Enlong népa

amo To avtixelpevo client o yprotng unopel va yenolomothoet xou o €N avTixeipeva:

e Syslog. To avtixefyevo autd avtiotoryel oc pla ypauur arno ta Syslog logs.
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Name Description Value
host The Host To Connect localhost
port The Port To Connect To 23
endLineChar The End Of Line Character /n
exitString The Exit String logout
prompt The Prompt Of The Terminal $
numberOfConnections | Number of concurrent connections | 4

send0 String to Be Sent pat
wait0 String to Be Waited *login:
sendl String to Be Sent password
waitl String to Be Waited Password:
send2 String to Be Sent

wait2 String to Be Waited

send3 String to Be Sent

wait3 String to Be Waited

send4 String to Be Sent

wait4 String to Be Waited

sendS String to Be Sent

wait5 String to Be Waited

send6 String to Be Sent

wait6 String to Be Waited

send7 String to Be Sent

wait7 String to Be Waited

send8 String to Be Sent

wait8 String to Be Waited

send9 String to Be Sent

wait9 String to Be Waited

[Ttvorxac 4.1: The Telnet Protocol

27




Name Description Value
host The Host To Connect localhost
port The Port To Connect To 21
userName The Username To connect To pat
password The Password To connect To password
numberOfConnections | Number of concurrent connections | 4

[Tivorxac 4.2: The FTP Protocol

e Pam. To avuxeiyevo autd avtiotoryel oe plo ypauus ano ta Pam logs.

e Utmp. To avtixelyevo autéd avtiototyel oe pio eyypapr| aro ta. UTMP logs.

4.2.2 FTP Client

To FTP [12] efvor éval tpewt6x0hho 10 0mtoio cou Biver TV BuvaToHTNTOL VoL UETAPERELS apyElal
ATO ATOPAXEUOHEVO LTOAOYIOTH. X1V LAoToinoT pog To amapaltnTa attributes mou amoutolyv-

TaL Yo TNV LAoToinoT Tou galvovion 6Tov Tivoxa 4.2.2.

Y10 Template tou npwtoxéAhou FTP mepiéyet xar éva avtixelpevo tomou FTPClient ye to

ovopa ftp. O puedodor Tou avtixewévou autoL divoviar oo [apdptnua B'.

4.2.3 SSH Client

To SSH [13] eivan éva tpwtéx0AAo T0 0moio Gou diver Ty duvaTdTNTA VoL TEPUATIXG Xtk
OTO OCQUAY| YEUUUY AT ATOUUXQUOUEVO UTOAOYIGTH. TNV UAOTOLNGCY MAS To amapodtnTa

attributes mou anartodvIaL Yo TNV LVAoToiNoT Tou QatvovTton 6Tov Tivoxa 4.2.3.

Y10 Template Tou mpwtoxdAAou SSH mepiéyel xar €va avtixefuevo tomou SSHClient ye to
6vopa ssh. Ot yedddol Tou avtixewévou autoL divoviar oto Iapdptnua B'. Eniong népa amo

To avuxeluevo client o ypHotng umopel va ypnowonomoer xar ta e€Hg avTixeipeva:

e Syslog. To avtixefyevo autd avtiotoryel oc pla ypauutr arno ta Syslog logs.
e Pam. To avuxelyevo autéd avtiotoryel oe plo ypauu ano ta Pam logs.

e Utmp. To avtixelyevo autéd avtiototyel oe pio eyypapr| aro ta UTMP logs.
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Name Description Value
host The Host To Connect localhost
port The Port To Connect To 22
userName The Username To connect To pat
password The Password To connect To password
endLineChar The End Of Line Character /n
exitString The Exit String logout
prompt The Prompt Of The Terminal $
numberOfConnections | Number of concurrent connections | 4

ITivaxocg 4.3: The SSH Protocol

Name Description Value
host The Host To Connect localhost
port The Port To Connect To 8380
minThreads | The minimum number To use in ThreadPool | 2
maxThreads | The maximum number To use in ThreadPool | 5
currency The currency Time Limit 100
delay The delay to load A page 1

Ilivoscac 4.4: The HTTP Protocol

4.2.4 HTTP Server

To HTTP [14] eivar éva npwtéxohho o onolo divel Ty Suvatdtnta petagopds HyperText

LETAEY LTOAOYIOTOVY. TNV LAOTOlNoN Yac Ta amoapaltnTa attributes ol amortodvToL Yo TNV

vhoroinom tou gaivovton oTov Tivona 4.2.4.

Y10 Template Tou tpwtoxohhou HTTP mepiéyer xou éva avtixefuevo tonou HTTPServer ue

7 /’ / /7 2 / 7
10 Gvopa server. Ot pedodol Tou avuxeyévou autol divovtar oto Iapdptnua B'.

4.3 Facets

4.3.1 Kowd onuelo yetald tov Facets

To clotnua diver TNV duvatdtnTa GTOV YENHo TN Vo YEVVAoEL Tépa ano Tov Collector xar 6o

Facets 9¢het to onola Yo xdvouv Subscribe oe xdmoto Topic xon avédhroya Yo dayerpilovton to

x&e Event.Xtnv uhonoinor pog €youue xataoxeudoet o e€r¢ Facets:
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Name Description Ocurrence | Value

name The Name Of The Class 1 FOO
package-name The Package Name 1 gr.tuc.softnet
facet-generator The Generators Name 1 SyslogFacet
action The action type to be used 1 IMS
action-property The properties of the action unbounded

name=topic/1
facet-code The Code That Takes Care Of the Events | 1 ;
facet-helper-class | Helper Class for Complex Operations 1

[Tivaxac 4.5: The Facet Information

e SMTPFacet. To Facet auto cou divel tnv duvatétnta va otéhvel Email ta events.
e SyslogFacet. To Facet auto cou divel Tnv duvatétnta va Yedgelg oto Syslog ta events.

e SwingFacet. To Facet auto cou divel tny duvatétnTa va ypdpels o éva Swing GUI ta

events.

Emuniéov mhnpogopio yio 1o xdde Facet Eeywperotd divetan otig mopaxdtw evotnres.

v dnuovpyia Tou xdde Facet ypedleton 1 mAnpogopio mou gaiveton otov mivaxa 4.3.1.

4.3.2 SMTPFacet

To Facet auto cou diver Ty duvatotnta va otéhvelg Email ta events. Xto Template Tou
Facet SMTP nepiéyetan éva avtixeiuevo tomou SMTPClientConfig ye 1o 6voua config 6mwe
eniong xou éva avtixelyevo tontou SMTPClient. To xd&de Event avtioTtouyel o€ éva avTixeipevo

tumov HashMap pe 6voua map. O yedédor Tou aviixeyeveny autey divovior oo Hapdptrua

B
4.3.3 SyslogFacet

To Facet auto cou diver Tnv duvatotTnTa Vo Yedgelg oto Syslog ta events. Yto Template
Tou Facet Syslog mepiéyeton éva avtixefyevo tOnou Logger pe to dvopa logs . To xdlde Event
avTiotoryel o éva avuxelyevo TOnou HashMap ye 6voua map. Ot pedodor Tou avixeldévey

autwy divovton oto Topdptnua B’
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Name Description Ocurrence | Value

name The Name Of The Class 1 FOO
package-name The Package Name 1 gr.tuc.softnet
generator-name The Generators Name 1 SSHGen
collector-event Protocol Specific Information 1

collector-queue-out | HashMessage Attributes unbounded | name=""
Action The Action to be used 1

action-type The Action type(JMS or JMX) 1 IMS
action-connections | The number of open connections | 1 2
action-property The Action properties unbounded | name="topic/1"
eca-rule Informations for the rules unbounded

name The name of the rule 1 SU
base-condition The basic rules information unbounded

name base-codition name 1 condition]
code Base-condition code 1 return true;
condition The code of the condition 1 return condition1();
action-type The Action type(JMS or JMX) 1 IMS

action The Action code 1 publish(event,"topic/1")
code Code to collect Events 1

helper-class code for a helper class if needed | 1

facet-instance Facet Specific Information unbounded

ITtvoxac 4.6: The Collector Information

4.3.4 SwingFacet

To Facet auto cou divel Ty duvatotnta va Ypdge oe éva Swing GUI ta events.Xto

Template tou Facet Swing nepiéyeton uio private method ue to 6voua setMessage(String s) . To

x&de Event avtiotouyel oe éva avtixeiyevo tomou HashMap ue 6vopa map.

4.4 Emuniéov [a touc Collectors

4.4.1 Kowd onuela petagh tov Collector

‘Onwe avapepaue xot TORATAV, YLot TNV YEVYNOT Tou xdie collector amonteiton oUYXEXQIEVT

TANeoQopio avdhoya Ue TO TewTéxoAo Tou V€houpe va yenotuonotjoouye. Emmiéov ouwg

amoute{ton xan xowi| TAnpogopla yia o xdde template mou VEAOUPE VA YETOULOTOLCOUYE.

Avuth gaiveton otov Tivaxa 4.4.1.
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Kegdhoo 5
MeAhovtin) AoUAELd - 2UUTERAOUAT

5.1  Mehhovtnr) Aouleld - Yuunepdoyato
5.1.1 Xuunepdopota

Yy epyaoio aut xataoxeuvdooue €va Framework to omoio umopolv edxolo vo ypnot-
UOTOLACOUY TEOYYRAUUAUTIOTES Yol Vo avamTOE0UY EQPAUPUOYES , Ol OToleg €YOUY TNV avayx
va yenotuonolovy event listeners mévw ano TemTOX0AX , 6Twe Yo Tapdderypa To SSH. Ta
VO TO TETOYOUUE AUTO YENOUOTOLCOUE TEYVIXES YEVYNTINOD Xxwdxa , oL omoleg divouv Tny
BLUYATOTNTA GTOUG YPNOTEC VO TAPUUETEOTOLOVY T COMPONENts TOUG X0l VA ToL DLAUOLPWVOUY
omwe autol embupoly. Tétoleg epapuoyég unopel va elvor amo eQapuoyes ypewoewy Billing
Mediation nou Bploxouv egapuoyy| oe etoupelec TnAepwviag uéypl xou e@apuoyés Bussiness
Logic (Workflow). Erionc to FrameWork auté Yo unopoloe va yenowwonoweidel xa amo
eTALPElEC TOPOY TG UTNREESIOY apou divoudat TNV duvatdTnTo XATacxelNg ToAuTAoxwyY Com-
ponent 6nw¢ HTTP ye mokd edxoln napapetponoinon 6nwe enlong divovtag tny duvatdTnta

Vol Tapaxoloudeltan 1) BEAC TNELOTNTA TwY component AUTWY.

5.1.2  MeMovtixyy Aouvkeld

Yxonbe pag ebvon yioo TV ohoxhfipwor Tou Framework vo xataoxeuac 100V 1o Topodte.
o Ilpoc¥rxn xou dhhwy collector 6nwg HTTP Client, SSH Server, FTP Server xTA.

o ITpoc¥rxn xou dhhwyv Facet énwe JDBC, CJDBC Facet.
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Ipocd1un Aoyucic DO-UNDO ctoug Collectors.

Kataoxevr| Framework yia Actions dnhadr Adaptors avti yia Collectors xou emxowvmvio

uetah Tolg.
Meratpont| twv events oc Workflow Activity.

Hapoy, unnpeoiwv Collector oe Grid Services yéow tou Globus.
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[Topdptruo A’
To XSD e egoppoync

CollectorDesigner XSD

<?xml version="1.0"7>

<xsd:schema xmlns:xsd="http: //www.w3.0rg/2001/XMLSchema">
<annotation>
<documentation>
Collector Pack instance.The elements are:
name: where a valid name is collectors
generated class name.
generator —name: where a valid generator —name
is the name of generator directory.
description: The description of the collector.
package: The package name

The Collector —Pack has references to
collector —event.
collector —queue—out.
collector —instance .
facet—instance.
</documentation>
</annotation>
<xsd:element name="collector —pack">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name"
type="xsd:string" use="required"/>
<xsd:element name="generator —name'
type="xsd:string" use="required"/>
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37

38

39
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

<xsd:element name="description"
type="xsd:string" use="optional"/>
<xsd:element name="package"
type="xsd:string" use="required"/>
<xsd:element ref="collector—event"
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="collector —queue—out
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="collector—instance"
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="facet—instance"
minOccurs="1" maxOccurs="unbounded" />

"

<xsd:element ref="eca—rule"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<annotation>
<documentation>
Collector Event instance.The elements are.
name: where a valid name is a name
for collector usage like pam\_unix.
description: The description of the
Collector —Event

The Collector—Event has references to
event—property .
</documentation>
</annotation>
<xsd:element name="collector —event">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name"
type="xsd:string" use="required"/>
<xsd:element name="description"
type="xsd:string" use="optional"/>
<xsd:element ref="event—property"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

35



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

<annotation>
<documentation>
Event—Property instance.The attributes are.
name: The name of the property like host.
description: The description
of the property.
value: The value of the
property like localhost.
</documentation>
</annotation>
<xsd:element name="event—property ">
<xsd:complexType>
<xsd:attribute name="name"
type="xsd:string" use="required"/>
<xsd:attribute name="description"
type="xsd:string" use="optional"/>
<xsd:attribute name="value"
type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>

<annotation>
<documentation>
Collector —queue—out instance describes
the MapMessage to be sent
</documentation>
</annotation>

<xsd:element name="collector —queue—out">
<xsd:complexType>
<xsd:attribute name="name"
type="xsd:string" use="required"/>
<xsd:attribute name="description"
type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>

<xsd:element name="collector —instance ">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="action"
minOccurs="1" maxOccurs="unbounded" />
<xsd:element name="code"
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115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

type="xsd:string" use="required"/>
<xsd:element name="helper—class"
type="xsd:string" use="optional"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="action">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="action—type"

type="xsd:string" use="required"/>
<xsd:element name="action—connections"
type="xsd:string" use="required"/>

<xsd:element ref="action—property"
minOccurs="1" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="action—property ">
<xsd:complexType>
<xsd:attribute name="name"
type="xsd:string" use="required"/>
<xsd:attribute name="description"
type="xsd:string" use="optional"/>
<xsd:attribute name="value"
type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>

<xsd:element name="eca—rule">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="name"
type="xsd:string" use="required"/>
<xsd:element name="action"
type="xsd:string" use="required"/>
<xsd:element name="action—type"
type="xsd:string" use="required"/>
<xsd:element name="condition"
type="xsd:string" use="required"/>

37



158

159

160

161

1

o

2

163

164

165

166

167

168

169

170

171

1

3

2

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

<xsd:element ref="base—condition"
minOccurs="0" maxOccurs="unbounded" />
</ xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="base—condition">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name"
type="xsd:string" use="required"/>
<xsd:element name="code"
type="xsd:string" use="required"/>
</ xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="facet—instance ">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name"
type="xsd:string" use="required"/>
<xsd:element name="package—name"
type="xsd:string" use="required"/>
<xsd:element name="facet—generator"
type="xsd:string" use="required"/>
<xsd:element name="action"
type="xsd:string" use="required"/>
<xsd:element ref="action—property"
minOccurs="0" maxOccurs="unbounded" />
<xsd:element name="facet—code"
type="xsd:string" use="required"/>
<xsd:element name="facet—helper—class"
type="xsd:string" use="optional"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

</xsd:schema>

CollectorGeneratorInformation XSD
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» <?7xml version="1.0"7>

4+ <xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

6 <xsd:element name="collector —generator —information">
7 <xsd:complexType>

8 <xsd:sequence>

9 <xsd:element name="name"

10 type="xsd:string" use="required"/>

1 <xsd:element name="description"

2 type="xsd:string" use="required"/>

3 <xsd:element ref="per—collector —event"
14 minOccurs="0" maxOccurs="unbounded" />
15 <xsd:element name="queue—name"

16 type="xsd:string" use="required"/>

7 <xsd:element name="code"

18 type="xsd:string" use="required"/>

19 <xsd:element name="helper—class"

20 type="xsd:string" use="optional"/>

21 </xsd:sequence>

2 </xsd:complexType>

23 </xsd:element>

24

2 <xsd:element name="per—collector —event">

2% <xsd:complexType>

7 <xsd:sequence>

2 <xsd:element name="name"

2 type="xsd:string" use="required"/>

30 <xsd:element name="description"
31 type="xsd:string" use="optional"/>

3 <xsd:element ref="per—event—property"
3 minOccurs="0" maxOccurs="unbounded" />

34 </ xsd:sequence>

35 </xsd:complexType>

36 </xsd:element>

37

3 <xsd:element name="per—event—property ">

3 <xsd:complexType>

40 <xsd:attribute name="name"

a1 type="xsd:string" use="required"/>

» <xsd:attribute name="description"

5 type="xsd:string" use="optional"/>
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44 </xsd:complexType>
as </xsd:element>

46

# </xsd:schema>

ConnectorInformation XSD

» <?7xml version="1.0"7>

4+ <xsd:schema xmlns:xsd="http: //www.w3.0rg/2001/XMLSchema">

6 <xsd:element name="connector—information">
7 <xsd:complexType>

8 <xsd:sequence>

9 <xsd:element name="name"

10 type="xsd:string" use="required"/>

1 <xsd:element name="description"

B type="xsd:string" use="required"/>

13 <xsd:element ref="per—connector—property"
14 minOccurs="0" maxOccurs="unbounded" />
15 </ xsd:sequence>

16 </xsd:complexType>

17 </xsd:element>

18

19 <xsd:element name="per—connector—property ">
2 <xsd:complexType>

21 <xsd:attribute name="name"

2 type="xsd:string" use="required"/>

2 <xsd:attribute name="description"

e type="xsd:string" use="optional"/>

2 </xsd:complexType>

2% </xsd:element>

27
s </xsd:schema>
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[Topdptnuo B’
To JAVADOC trnc epopuoync
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