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Ewaywyn. Xxomdg g epyaociog eivon 1 mapousiaon wag vEag Teoypeo-
wottoTnhe texvixhc, Tou Aspect-Oriented Programming (AOP) # Ipoypop-
wottopol IHpooavatohouévou oe ‘Oderg (ITHO), xadde xou n napoucioorn xo
HEAETN ouyxexptuévey Topaderypdtoy (case-studies) mou yenowonotoly ua
EMEXTAOY, O WA YAWOOX TROYPAUUUATION0U, WoTe va unootneiletar o Ilpo-
Yeouuatiopog Ipocavatohopévog oe ‘Odeg.  Yuyxexpyéva emdéydnxe to
AspectJ, mou enexteivel T YAOooK TpoypauuaTionol Java.

Ewoaywy? oto Aspect-Oriented Programming. Eivor yeyovég nwg ol
aroutrioelg and Ta €pya Aoylouxol olog€va auldvouv, pe amoTéAEoua auTd
va yivovton 6Ao xou mo mohlmhoxa. ‘Eva yapaxtnpiotixd tng moAuthoxdtnTog
authg ebvar 1 emavdAndn Aettovpyiy, 6w EAEY Yol acaielag, dtayelpior uvi-
ung, Stopolpaot TOPWY ot YELRIOUOS Aoy XAt AmOTLYWWY, GE OAO 10 €0pOG
wog epapuoync. Tétoeg emavahfiders dnuovpyody mpoPfAfuata dtay yeeto-
otel va yivouv addayéc ota avtiototyo onueia Tou xS, Wog xou ot {Bleg
oahhayég emPBaiieTar vo Yivouv o€ TOMG StapopeTind onuei, UE amoTEAECUA
va Stapiyouy xdmotec. Tlpoxewévou va Eemepaotel To TpoBhnua autd, ouln-
Touvton pedodohoyiec Pactoyéveg oe €va VEO TPOYPoUATIOTIXG oTolyElo, TO
aspect (6¢m). M 6dn eivar €vor xouudtt x@XA TOU TEPLYPAPEL ULAL ETOVIL-
AoBavopevn bt ta evog mpoypdupatog [1]. Mia epopuoyi unopei guoxd va
nepthauBdver teptocdtepeg odec. Mio 6 emitpénel emouévwg oToV TEOY -
HotioTh var avagpépeton eviaior o dhar Tar AT xwdixar Tou 1 6dn opilel wg
oLVOESEUEVAL.

Baowxég apyéc Ttou Aspect-Oriented Programming. O Ilpoypayport-
ouog Hpooavatohiouévog oe ‘Odeic Baocileton otny déa 6TL To UTOAOYIGTIXA
ouvoTAuata teoypauuatiCovton xahitepa av xadopicouue Eeywpeiotd ta didpopa
ouugépovia (concerns) (1016TNTES ¥ TEPLOYES EVBLAPEROVTOC) EVOC GUOTAUATOS
XL (4mOLA TEPLYPAPY| TWV OYECEDY TOUC XOL XOTOTLY QPY|COUUE GE UMY AVI-
opo0¢ oto unoxeipevo mepBdihov IIIIO to xadrixov va Ta cuviécouy oe Eva
ouvvenée mpdypauua [2]. H eoticorn ota draotavpolueva ouugépovta (cros-
scutting concerns) Sgopornote! tov Hpoypaupatioud Ilpocavatohioyévo oe
‘Oderg and nponyolueveg Te)Voloyieg dloywplopol CUUPEROVTWY ( separation
of concerns). Aéue 611 o ocuugépovta SoTavpwyovton edv ot uédodor tou
oyetiCovtar pe autd emxahintovton. I'o mapdderypa [3] ot uédodor mou opi-
Couv 11 Véomn 800 YEWUETPIXWY OYNUATWY AVAXOLY OTIG AVTIOTOLYES XAAOELG
TV oynudtey, Yo uropodoay ouws vo avixouy xo 6heg pall o uio uédodo
T0U dtayelpto T 096VNE TOU AVAVEWVEL TNV 006V NETA and xdie petaxivnon. O
Hpoypappatiopds Hpocavatohiouévog oe ‘Odeic mpoonael va nopéyer eviaia



AYTIUETOTION TWV SO TAVPOVUEVGDY CUULQEROVTWY (crosscutting modularity).
Me dAAo Aoyt of TPOYPAUUUATIOTEG UTOPOUY VAL YETOWOTOLY GES Yio va
PTIdyvouy Yovddec hoytouxol (software modules) yio avtixeipeva evooydin-
one mou téuvouv didpopa onueior woc epapuoyhc [1]. Etor pnopel va umet
xdmowa t4En oto unhéuo (tangling) mou mpoxaholv Tal SIACTAUPOVUEVA GUY-
pépovta dTav avtetonilovion Ue wia tapadoctaxt| YAOOOW TROYROUUATIOUOU.
Hpoxewévou va opadonotficouv (modularize) to Siotaupolueva cugpépovia
ot Yhwooeg Ilpoypauupatiopuot Ilpocavatolicyévou oe ‘Odelg yenoylomooly
onueio cuvévwang (join points), yio vo tpocdiopilouy Tic VEoELS 6TOV xWxa
omou avixouy ot 6deic. Mia Bacuxr didxpion cucTnudtwy Tou VAOTOLUY ToV
poypaupatioud IHpooavatohiouévo oe ‘Odelg €yxerton otny e VOroYiol TOU
Yenoomoteitan yia To ouvduaoud Tpoypduuatog xat 6dewy. O mpooeyyioelg
tOnou clear-box €£etdlouv TO0 E0WTEPIAO TOU TEOYEAUUATOS XA TWV OYEwY,
Topdryovtag €va Uetyuo aut@y. Ot mpooeyyioelg tonou black-box xolimtouy
components ye aspect wrappers [2].

IT\eovextpata and tn xerion tov Aspect-Oriented Programming.
Ou €heye xavelg mwg ot NON uTdpyouoeS YAWOOES TROYEAUUUATIONO) UTOPOVY
vou xahOQouy TNV avdyxn Yot Sy weioUd TV CLUPEROVTLY UE TN dnutovpyia
xat TNV xAfon unonpoypauudtwy. O llpoypaupatiopds Hpocavatolioyévog
oe ‘Odeic ofyoupa dev apveiton tnv undpyouoa auth teyvohoyia. Qotdoo T
CUUTATPOVEL, UG XAk GUY VA 1) EXPEACT) EVOS CUPPEROVTOG BEV UTOpEl var Uho-
monVel ye wpalo TedéTO UE TNV *AfoT wog utopoutivac. ‘Eva cupgépov tou
omolou 0 xMdixag UTAExeTan Yéoo o€ dAAa Soutxd ototyela dnuoupyel atagia.
Or oderg elvon évag pnyaviouds Tépa and TG UTOPOUTIVES Xt TNV XAT|POVOUL-
AOTNTA TOV ETUTPETEL VA TEQLOPICVEL OE EVAL GUYAEXQLUEVO OTUEID TOU XWDOLXA 1)
Exppaon ev6S SlooTaUpOUUEVOU cuUpépovtog [2].

‘Eval emmAE0oY UEIOVEXTNUA TV UTOTIROY RoUUATLY Elvon Tt anatTody YVmoT)
XL OLVEPYSIA amd TNV TAEUPE TV TEOYPUUUATIOTOY TTou To xoholy. 1o
ouyxexpéva autol Yo TEETEL var YvwpiCouy 6Tl Tpénel vou XxaAEcouy pNTd UL
OLYXEXPWEVN UToEoLTIVL X Vo YVewpilouy xat mwe va Ty xahéoouy (T.y. va
Yvewpilouy 1 dienopy (opiopoatar XTA.) TOL AUTH TPOGPEREL), AMAUTHTEL TOU
umopel vor Suoxohehouy TNV avdnTuln UEYAAWY €pY®V AOYIOUIXOU TOU Yive-
oL and EEYWEIOTES OUAdES Yl EEYWPEIOT UEET) TOU XWX LUOTALATA TOU
BaoiCovton otov Ipoypaupatioud Ilpocavatohiouévo oe ‘Odelg mpoopépouy
UTIOVOOUUEVOUS Uy aviopolg xh\ong (implicit invocation mechanisms) yia va
tidetan oe Aettoupyiot CUUTEPLPOPE GE XWOLXA TOU OTOIOU Ol TPOYPUUUATIOTES
dev elyav ur’ 6w toug Ta emimhéov ouugépovta. T'a mapdderyuo unopolue
eVTO¢ wag 6mg mou viomotel T.y. xataypapy| cuuBdviwy (logging) vo Snhd-



coupe Tws auth Yo yiveton oe xdde xAvjon m.y. public uedddwv and 1o package
printers. O petayhwttiotig g YAwooag [lpoypauuatiouot lpocavatoMoué-
vou oe ‘Oderg Yo evowpatoet Ty 6dhn auth oe Oheg Tig avtioTtotyeg uedodoug
[1]. "Etot ye tov Ipoypaypatiopd IHpooavatohopévo oe ‘Odeig évar tunua
Tnyodou xdixa OV avTIoTOLYEl YoouWXd OE EVal TUNUO HETAYAWTTIOUEVOU XW-
duxat, ahAd avtideTa avtioToryel oe Oheg Tig eugaviceg wag 6¢gng. To xépdog
elvon g Oyl WOVO YRAPOLUE ToV avTioTOoLY0 xMOXa Uit Popd, dAAd ETLTAEOV
optlouye o€ €va uévo ornuelo Tou Yo xahelton autdg, avi var Tov xaholue xdde
popd mou yeedletan and ddpopa onueia TOU AWOLXA.

Epeuvntixy] dpactneiotnta oto Aspect-Oriented Programming. O
Karl Lieberherr évag anéd toug npwtoug epeuvntég et tou Yéuatog Eextvarvtog
ané 10 Law of Demeter, cOugpwva ue tov onolo ta avtixeipyeva Yo mpénet va
€YOUV YVWOT UOVO GTEVE CUOYETILOUEV®Y UE AUTE AVTIXEWEVGY xot Vo TETEL
VoL EMIXOWWVOLUY u6vo ue autd [4], avéntue tnv 1déa tou adaptive program-
ming, n onofo Berxe npoxtixr vhonoinon otn BBAodRxn yia Java DJ [5].

Yta téhn g dexaetiog tou ‘80 or William Harrison xow Harold Ossher
wiAnoay yi Subject-Oriented Programming , to omolo enextdinxe xar oto
epeuvnTixd mpdypaupo MDSOC tng IBM Research. Xty nepintwon auty ta
ouuépovta UAOTIO00VTOL ¢ auTodivoua xopudtior x@dxa (hyperslices) xou
oYL wg emmEooVETOS xWdxag 6Twe ot ddeg. O wéeg autég uhomololvTal 6To
epyoheio Hyper/J, nou enexteiver tn Java [6].

O Mehmet Aksit éyer aoyohnlel ye v evowpdtwon aspects oe compo-
sition filters [7]. Ta giktpa TpooTadoly va expedoouy éva YEVIXG Unyaviouo
agaipeons oo Sedouéva.

Enextdoeic yia v vrnoothpién AOP otig C xar C++ enlong etopdlov-
Tan and ddgopeg epeuvnuixéc opddeg. H AspectC umogel va yenowonoinet
Yo TN BeATiwon NG CUVEXTIXOTNTAC TWV BOUWY GE EVa AEITOLPYXO CUCTNUX
8], eved avtiototyeg enextdoelg xa ot C++ unopoldv va Bondficouyv otov
TEOYPOUUATIONS Yaunhol emnédou [9].

H oudda mou acyoheiton pe tov Ilpoypouuatioud Ilpocavatoliouévo oe
‘Odeg oto Xerox PARC odnyrdnxe otnv 18€a auth aoyohoLUEVY UE TPWTO-
xohhat avtavdhaong xa yetaavtixeévoy [10]. Me mpwtondpo tov Gregory
Kiczales avéntuée to AspectJ mou enexteiver T Java xar -Eepedyovtag and ta
oTEVA Aol JOG EQEVVTTIXY|G EQYACINT- EIVOL APUETH WPLUO YL VO YETOLUO-
TonVel OE TEAYUATIXES EQUPUOYES.



H 3éa tou Ilpoypauuatiopod Ipocavatohouévou oe ‘Oderg xepdiler ou-
veywe oe dnuoctétnta. YTndpyer tonodeoior oto Atadixtuo agiepwuévn otny
avdmTugn AoYlouxol UE TPOCAYUTOMOUS oG OYEIS, TOU TEQIEYEL AVAPOPES
oe YAhooeg, epyaheia, epapuoyés, uedddoug xou ouvédpla [11], eved o MIT
Technology Review cuunepiéhofe tov IO otic 10 avepydueves neployés tng
teYvohoyiag mou chviopa Yo Eyouv Bathd enidpaocm oty oxovouia xou cTov
Tpémo Tov Lolue xou epyaldpacte [12]

Ewaywyn oto Aspect]J. To v mopousciaon xar peA€Tn ouYREXPUIEVLY
nopaderyudtwy (case-studies) mou yenorponowiy Ipoypayyatioud Ipocavo-
Tohopévo o ‘Odeg emhéape 10 Aspect, woag xar efvar wo amd g mhéov
dnuoguAelc xon wpiueg LAomolfoelg. Emmiéov elvon uhomolnon avowtol xw-
dixa. To Aspectd enextelvel anpdoxonta 11 YAOOGA Tpoypauuatiopol Java,
MOTE VO TUREYETAL 1) SUVATOTNTA YPHOTS OEWY TROXEWEVOU VAL OUadOTOLOUY T
UE EVAVEYVOOTO TEOTO T oo TapoVUEVa oupgépovta [13]. Ye autd nepthoy-
Bdvovtar o €heyyog xat 0 yelplouds Aadwy, o cuyypoviouds, BeATioTonotoelg
emdbong, mapaxohovinon xo xotayeapr cLUBAVTLY xot UTOCTARLEY EXCQUA-
wdtwong. H xuxhogopia tou Aspect, otny é€xdoorn 1.0 mAéov, nepthauSdvel
compiler, structure browser, debugger, javadoc extension, IDE unooctfpin
vt T JBuilder, Forte, Emacs, xoda¢ xon eyyetpidior xan mopadelyuota.

Teomog yprone Ttouv AspectJ. Mropel xaveic va ypnotuonotoelg to AspectJ
elte Bondnuixd oty Stadixacia avdmtuing, mpooVétoviag delg mou egumnpe-
00V OTNV EXCPUAUATWOY), oT0v €Aeyyo (m.y. ue Bdon tn @iocopio Design
By Contract) ¥ otn piduon e anddoone wrog epapoyhc xou ot onofeg 8 ouy-
Tepthopfdvovial 610 TEAMXO TEOidY, EITE xAVOVIXA GTNY TapaYwYT| AoYIoUixoU,
om6TE XAt Ot GEC UEVOUY GTO TEMXS TPOIGY.

Koatd ) Sadicacio tng avdntuing yenotponoteitar 0 UETAYAWTTIOTHS TOU
Aspect] (ajc) avti Tou javac xar mopdyel x@dixa eXTENESIUO GE OTOIASHTOTE
Thatpopua Java. Evalioxtixd o ajc unopel va mapdyet nnyaio xwdixa tou Yo
TPOYOBOTAGEL TOV javac.

To AspectJ Development Environment (AJDE) cuuninedvet ta IDEs nou
avapépinxay, SivovTtag 0TOV TEOYRUUUATIOTY TN SuvaToTTa Var Xvelton U€oo
ot doun pe odelg Tou mpoypdupatoc. Iapéyeton €tol o xadapr exdva Tou
Toteg Ol emnpedlouy Toleg XAAOELS.



Aopéc tne YAwooag AspectJ. O mo onuavtixég Souéc mou mpootidevran
elvou:

e To Join points elvar cuyxexpWWEVA ONUEld GTNY EXTEAEST) EVOS TPOYEA-
HoTtog, 6w 1) xAon N N eXTENEOT) EVOC YElRLOTH ECARECEWY, EVOC On-
wovpyol # wag uedosou.

e To Pointcuts opiCovion oe xhdoelg B Odelg xar ypnotuedovy oTo vo me-
etypdpouy join points. O oploudc twv join points autav yivetow eite
WE ENTH avapopd oTo ovéuata Twv uedddwy (name-based crosscutting
(call void Point.setX(int))) eite ye neprypapy| TV 1d0TATRY TwY YEBEIWY
(property-based crosscutting (call public * Display.*(..))) [14].

o To Advices eivar xddwag mou exteheiton mpwy, UETS A TPV X0t UETS TNV
extéAeoT) €VOG join point.

e To Introductions etvor To wéva Tou €mBEOVY GTUTIXd GTY) SOUY| TOL TEO-
YOUUUATOS XA CUYXEXPWEVA OTOYO €YOUY Vo UETHBAAAOUY Tor UEAT) xou
TIC OYETELS TV XAAOCEWY.

o To Aspects poidlouv Ue Tic ¥AdoEC xou 0THYO EYOLV Vo EVIUAAXDVOLY
CUUPEROVTA TOU TEUVOUY XAJOELS.

ITapdderypo Aspect-Oriented Programming pe to AspectJ. Ilopou-
owdloupe éva and ta mapadelypota yerong tou AspectJ. Xpnowonotooue to
linux-jdk1.3.1 o FreeBSD 4.2-STABLE, 10 ajc, to AspectJ Browser xot to
AspectJ-mode yia Emacs nou nagéyovton and to Aspect] 1.0. To mapddery-
poe extehel TN Aettoupyiot TG xATAYPAPHC (tracing). Oa Seifouye TS auTH
ETTUYYAVETAL YwplC xan Ue TN Yerion Odewy.

Ileprypapn tne epoppoynic. H egopuoyt| yoc mepiéyet 4 xAdoelg xou
apopd Yewuetexd oyfuata (shapes). (Ae oupnepthdBaye didypouua xhdoewy,
WG %Ol UTAPYE AOUPELNL OYETIXG UE TNV AVATURACTACT TwV 6YEwy o ath.)

H »xAdon TwoDShape Bpioxetar otnv xopugy| tng tepapytag:

public abstract class TwoDShape {
protected double x, y;



protected TwoDShape(double x, double y) {
this.x = x; this.y = y;

}

public double getX() { return x; }

public double getY() { return y; %}

public double distance(TwoDShape s) {
double dx = Math.abs(s.getX() - x);
double dy = Math.abs(s.getY() - y);
return Math.sqrt(dx*dx + dyxdy);

}

public abstract double perimeter();

public abstract double area();

public String toString() {
return (" @ (" + String.valueOf(x) + ", " + String.valueOf(y) + ") ");

}

H »xAdon TwoDShape €yet 8o unoxidoerg, 1ig Circle xon Square:

public class Circle extends TwoDShape {
protected double r;
public Circle(double x, double y, double r) {
super(x, y); this.r = r;
}
public Circle(double x, double y) { this( x,
public Circle(double r) { this (0.0,
public Circle() { this (0.0,
public double perimeter() {
return 2 * Math.PI * r;

y, 1.0); }
0.0, 1m; 1}
0.0, 1.0); }
}
public double area() {
return Math.PI * r*r;
}
public String toString() {
return ("Circle radius = " + String.valueOf(r) + super.toString());

}



public class Square extends TwoDShape {

protected double s; // side

public Square(double x, double y, double s) {

super(x, y); this.s = s;
}
public
public Square(double s)
public Square()
public double perimeter() {
return 4 * s;
}
public double area() {
return s*s;

}
public String toString() {

return ("Square side = " + String.valueOf(s) + super

}

Square(double x, double y) { this( x,

y, 1.0);
{ this (0.0, 0.0, s);
{ this(0.0, 0.0, 1.0);

e

.toString());

Xpnowonowlue t€hog Ty xAdor ExampleMain mou @idyver ottymotuna

xa xahel uedodoug:

public class ExampleMain {

public

Circle c1 =
Circle c2

Square si

System.
System.

System.
System.

System.
System.

static void main(String[] args) {
new Circle(3.0, 3.0, 2.0);

new Circle(4.0);

new Square(1.0, 2.0);

out.println("cl.perimeter() = "
out.println("cl.area() =" + cl

out.println("sl.perimeter() = "
out.println("sl.area() = " + sl

out.println("c2.distance(cl) =
out.println("s1l.distance(cl)

+ cl.perimeter());
.area());

+ sl.perimeter());
.area());

" + c2.distance(c1));
" + g1.distance(cl));



System.out.println("sl.toString(): " + sl.toString());

Metayhwttiloupe Tig xAdoelg, elte ue Tov ajc efte Ue Tov javac, a@ol axdun

dev €youue yenotuonotioels bhelg:

ajc -argfile tracing/motrace.lst

Extelolye 10 mpdypapua

java tracing.ExampleMain

cl.
cl.
si.
si.
c2.
si.
si.

Xt TolpVoupE:

perimeter() = 12.566370614359172

area() = 12.566370614359172

perimeter() = 4.0

area() = 1.0

distance(cl) 4.242640687119285
distance(cl) 2.23606797749979
toString(): Square side = 1.0 @ (1.0, 2.0)

Tracing ywelc 6deic. Mnopolue ywpic va yerowonoticouue deig va

EVOWUATWOOVUE BUVATOTNTES XATAYPAPNG OTNY EQUPUOYT YOS, YRAPOVTUS UL
xhdon Trace:

import java.io.PrintStream;

public class Trace {

JEL
* There are 3 trace levels (values of TRACELEVEL):
* 0 - No messages are printed
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* 1 - Trace messages are printed, but there is no indentation
* according to the call stack
* 2 - Trace messages are printed, and they are indented
* according to the call stack
*/
public static int TRACELEVEL = O;
protected static PrintStream stream = null;
protected static int callDepth = O;

VAL
* Initialization.
*/
public static void initStream(PrintStream s) {
stream = s;

}

/**
* Prints an "entering" message. It is intended to be called in the
* beginning of the blocks to be traced.
*/
public static void traceEntry(String str) {
if (TRACELEVEL == 0) return;
if (TRACELEVEL 2) callDepth++;
printEntering(str) ;

/**
* Prints an "exiting" message. It is intended to be called in the
* end of the blocks to be traced.
*/
public static void traceExit(String str) {
if (TRACELEVEL == 0) return;
printExiting(str) ;
if (TRACELEVEL == 2) callDepth--;

private static void printEntering(String str) {
printIndent();
stream.println("--> " + str);

10



private static void printExiting(String str) {
printIndent () ;
stream.println("<-- " + str);

private static void printIndent() {
for (int i = 0; i < callDepth; i++)
stream.print(" ");

Ye bheg Tic pedodoug xan dnuoupyoie mou Vo YENaUe va xdvouue trace
Yo ETPETE VO EVOWPATOOOUPE Aol 0TI traceEntry xan traceExit xou va
apywonootye o TRACELEVEL xou to stream, xoh@vtoag Tty initStream.
Hpogaveg ehoyelel o xivduvog va Eeydoouye xdmota xhfiom, eve uia ahhay™
ot dienagy| g Trace cuvendyetan TOAAEC ahhayég OTOV (WA OE AN T
onuela xAfong. Emniéov o mpoypaupatiotic mou emtdupel vo xahéoet uedodoug
¢ Trace mpénel oyt povo var yvwpllet moTe mpémel v xdver xdtt TETolo, aAAd
xat 1) SlemaY| TOUG.

Tracing pe 6deic. Mnopolue GUmS Vo EVOWUATOCOUYE BUVATOTNTES KO-
TAYPAPHC OTNV EQUPUOYT Yag yenotponotwvtag 6deic. I'odgouue to axdrouvdo
aspect (TraceMyClasses):

aspect TraceMyClasses {
pointcut myClass(): within(TwoDShape) || within(Circle) || within(Square);
pointcut myConstructor(): myClass() && execution(new(..));
pointcut myMethod(): myClass() && execution(* *(..));

before (): myConstructor() {

Trace.traceEntry("" + thisJoinPointStaticPart.getSignature());
}
after() : myConstructor() {

Trace.traceExit("" + thisJoinPointStaticPart.getSignature());

}
before (): myMethod() {
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Trace.traceEntry("" + thisJoinPointStaticPart.getSignature());
}
after(): myMethod() {

Trace.traceExit("" + thisJoinPointStaticPart.getSignature());

}

H 6dn auts| extedel tig xhfoelg v tracing oTig xatdAAnAec otiyués Tou
opilouue olpgwva ye To pointcuts mou xadopiCouy ta avtiotoya joinpoints.
Autd elvon 1 eloodog xou 1) €€0dog xdde dnuovpyol xon xdde pedoddou optoué-
VoV Yéoo otny tepapyio Twv oynudtwy. Ilpwv o petd and ta onueio autd
TUTWVOLUE TNV unoypagt| tng pedodou tou extehettar. Miag xan 1 umoypagy
elvon oTatint| TANPogopla, utopoluE va TNV TdpoLUE pEcw Tou thisJoinPoin-
tStaticPart. ITpoxewévou va eAéyEoupe To trace aspect TOU EVOWUATOVOLUE
xat Wi pédodo main:

public static void main(String[] args) {
Trace.TRACELEVEL = 2;
Trace.initStream(System.err);
ExampleMain.main(args) ;

Metayhwttiloupe tic xAdoElg, Ue ToV ajc agol yenotuonoloVue dhels:

ajc -argfile tracing/tracevl.lst

Extelolye 10 mpdypapuo

java tracing.versionl.TraceMyClasses

xa TopVOUUE:
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--> tracing.TwoDShape (double, double)
<-- tracing.TwoDShape(double, double)
--> tracing.Circle(double, double, double)
<-- tracing.Circle(double, double, double)
--> tracing.TwoDShape (double, double)
<-- tracing.TwoDShape (double, double)
--> tracing.Circle(double, double, double)
<-- tracing.Circle(double, double, double)
--> tracing.Circle(double)
<-- tracing.Circle(double)
--> tracing.TwoDShape (double, double)
<-- tracing.TwoDShape (double, double)
--> tracing.Square(double, double, double)
<-- tracing.Square(double, double, double)
--> tracing.Square(double, double)
<-- tracing.Square(double, double)
--> double tracing.Circle.perimeter()
<-- double tracing.Circle.perimeter()
cl.perimeter() = 12.566370614359172
--> double tracing.Circle.area()
<-- double tracing.Circle.area()
cl.area() = 12.566370614359172
--> double tracing.Square.perimeter ()
<-- double tracing.Square.perimeter ()
sl.perimeter() = 4.0
--> double tracing.Square.area()
<-- double tracing.Square.area()
sl.area() = 1.0
--> double tracing.TwoDShape.distance (TwoDShape)
--> double tracing.TwoDShape.getX()
<-- double tracing.TwoDShape.getX()
--> double tracing.TwoDShape.getY()
<-- double tracing.TwoDShape.getY()
<-- double tracing.TwoDShape.distance(TwoDShape)
c2.distance(cl) = 4.242640687119285
--> double tracing.TwoDShape.distance(TwoDShape)
--> double tracing.TwoDShape.getX()
<-- double tracing.TwoDShape.getX()
--> double tracing.TwoDShape.getY()
<-- double tracing.TwoDShape.getY()
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<-- double tracing.TwoDShape.distance (TwoDShape)
sl.distance(cl) = 2.23606797749979
--> String tracing.Square.toString()
--> String tracing.TwoDShape.toString()
<-- String tracing.TwoDShape.toString()
<-- String tracing.Square.toString()
s1l.toString(): Square side = 1.0 @ (1.0, 2.0)

Edv 8¢ ouunepiidfBoupe to TraceMyClasses.java ot yetayh@ttion 1 6¢n
dev emneedlel xaddAou To TEOYPUUUA XAt OEY EYOUUE XATOY QUPT.

ITAeovexthpata tng vAonoinong we o6dec. H vlornoinon ue yerion
Tou AspectJ mpoopépet apxetd TAcovexthuota [14]:

e H Soy#| tou dtactowpoluevou cuupépovtog cuAaUBdveTaL pnTd xat oF
€va onuelo.

o H e&éhln tou mpoypdupatog efvar euxoldTeEY), ool Tuyéy odlayég Yi-
VOVTOL GE €Val UOVO GNUEID TOU xmBXA.

e H Aertoupyixdtnra unopel edxoha va tpocdagponpeito.

e H vlornoinon elvon mo otiPopt), agod yio mapdderyyo 1 npocOixr xou
AV xhdoewy propel avtopata (Ywpeic tpocdixn xddixa xhhoews ye-
063wv) vo onuadver xou Ty Tpoc¥xn oe aUTES TG avTioToly NG AELToup-
Yix6TNTAC Tou TEoo@EeL 1 6dn.  Autd ouuPalvel av ot véEeg xAdoElg
uTaxoVoLY OTNY TERLYPAPT Tou €yel SoVel evtdg tng 6dng.

ITpofAjpata mov cuvavtAdnxay. Avo ftav o Bactxéc duoxoliec mou
ouvavthdnxay xon aupdtepes Eemepdotnxay. H mpdtn agopoloe tn Yewpntuixt
€pELUVAL. JUYXEXQIUEVA ETEWDY) TO avTIXElUEVO Elval oTNY cuyun TNS TEYVOhOYI-
ag Oev umdpyet oxour eAAnvixY| Bihoypapia xou eEAANViXY anddoor Ty avti-
oTOYWY OpwY xat evvolwy. 'Etol avayxaotAxoye vo xdvouue Tig dixéc pog
ATOTELPES AmOO00TE TwY oOVIET®WY AUTWY CUANDEWY oTa EAANVIXAL.

H deltepn Suoxolla agopoloe tnv mpaxtixy| epapuoyn. 'Etol eved n eyxo-

tdotaon tou Aspect] xUAioe anpdoxonta, amOTOYYAVE 1) UETAYADTTION TRO-
YOUUUAT®WY TOU Ypnotuomololoay 1600 xAoEC OTIC xhaooés Bihovrxeg
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¢ Java, 600 xou otig Bifhodrineg Tou AspectJ. H hOon dwdnxe 6tay evtoni-
oTnxe 6Tt 10 TPOPANUY PeloxovTay 6TOV 0pIOU6 TOU UOVOTATION TwV XAJCEWY
BiBAodhxng xou oplotnxe To classpath €tol wote va tepthapBdver OAeg TIC ama-
cadtnteg Pifhtodixeg xan tng Java xou tou Aspectl.

Téhog wg TEOBANUA TOU CGUVAVTHCHUE UTOPOUUE VO CUELWCOUUE XAk TNV
ACAPELAL TOLU UTAQRYEL CYETIXA UE TOV TPOTO AVATAURAOTACTE TWV OPEWY Xl TWY
umohotmwy evvoiwy tou Ilpoypauuatiopot Ilpocavatoiioyévou oe ‘Odeg oe
Storypduuato XAdoEWY %ot Aotmolg ETOTTIN00¢ UNyaviopols, ot onofol Tiavmg
VO TRETEL VO AVATPOCAPUOCTOUV.

Yvpnepdopata xow eRnelpieg mov amoxthOnxav. Meletdvtag Tic Ba-
owég Wéeg tou Ilpoypauuatiouot [lpocavatohouévou oe ‘Odeig, xordidg xan
TpoxTxd mapadelypota tou Selfyvouy Twe autde unopel va anoderyVel yerot-
HOG, TEWCTAXOUE Yot TNV ool Tou ¢ € xou ws epapuoyy. Emniéov elyoue
Vv euxoupior var éddouye ot emagr) ue mpoPAfuata Tou avTeTwrilovy 6ooL
avamTOOGoUY PEYGAX X dpo TOAUTAOXA €pYol AOYIOWXO0) TOU ANOUTOVY Gu-
OTNUATIXY AVTIUETWTLON [15], 67w auti| mou 6plet o IITIO. Téhog pag dwidnxe
7 SuvatotnTa Vo e€otxetwdolyue e 1o AspectJ, mou vhornotel 6Aeg Tig Paocinég
évvoteg tou Aspect-Oriented Programming xot vou Ti¢ xaTtavo|couUe €101 xou
oTNY TEAET, eVed TapdAAnia eldoyue avd Aemtopuépeieg Tou Java APL
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