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Abstract (advice) to pointcuts defined in the parent aspect.

In this position paper we propose the design princifde 2. Explicit binding of an aspect: compiling or loading
composition into elementary pointcutghich aims at im- an aspect should not directly bind the aspect to the
proving the reusability of aspects that combine pointcuts advised classes. The aspect is explicitly deployed at
and advices in one software module. This essential design load time or runtime by means of a deploy operation.
principle can only be effectively applied if the following ~ This is necessary when pointcut inheritance is sup-
language features are supported: pointcut inheritance and ported, because itis possible the parent aspect is only
explicit binding of aspects. In this paper we discuss the usedby the child aspect, without that the parent as-
need for those features, and illustrate this with an example pect is bound to classes.

in AspectJ and CaesarJ. We also discuss alternative design

decisions that ease the pain, when those features are nfi§ther important feature of the aspect technology is
ing. reusability of prefabricated, compiled aspects, becduse t

source code is not always available. Within the scope of

this paper, we only shortly discuss this feature. From a
1 Introduction complete perspective on reusability, it is required, but we

don't prioritize it in this paper.
Aspect oriented software modules take many forms. InThese language features itself are not enough to en-
this paper we focus on aspects that combine pointcGt§€ reusability of aspects. The developer of an aspect
and advices in one software module, like in AspectJ[8{S0 needs to apply some design principles. This pa-
or CaesarJ[9]. An advice defines certain behaviour of tR@r proposes the following design principle to improve
aspect and is associated with a pointcut, which defirf8§ reusability of aspectsiecomposition into elementary
the composition logic: i.e, where and when the behavio@@intcuts It is a design principle for languages that sup-
has to be applied. Reusability of those aspect orienf@@ft pointcut inheritance and explicit aspect binding (e.g
software modules can be defined as the ability to redsaesard). The key idea is to decompose pointcuts into mul-
their behaviour (advices) and composition logic (pointiPle elementary pointcuts. Each elementary pointcut only
cuts), and to reuse the aspects as prefabricated entitiedgfinesa restriction on one property of the joinpojrfor
executable form in a third party composition [1, 2]. Thi§xample the joinpoint type (call or execution), the class,
ability to reuse an aspect depends on some essential t8g-members of the class, or the arguments ... The com-
tures of theprogramming languagebut also on key de- Plete pointcut is built with the different elementary peint
sign decisiongo be made by the developer. In this patuts by means of logic operators. In this way we decom-
per we propose and discuss a key design principle to iRfSe the pointcut for possible reuse.
prove the reuse of aspects: decomposition into elemenThe rest of the paper is structured as follows. In the
tary pointcuts. This essential design principle can only Becond section - problem elaboration - we discuss the key
effectively applied if the following language features argatures for reuse of aspects: pointcut inheritance, expli
supported: pointcut inheritance and explicit binding of aBinding and reusability of prefabricated aspects. We-llus
pects. trate the need and show how they are supported in AspectJ

In aspect languages, we have identified the fouowi,a@pd CaesarJ. We argue that the reusability of the aspects

features that support reusability of aspects. The disdusd&0 depends on the design decisions of the developer. The

features exist in aspect languages, be it scattered over @ifguage features only do not guarantee reusability of an
ferent technologies. aspect. In section number three, we discuss the design

principle of decomposition into elementary pointcuts as a
1. Aspect inheritance, that supports inheritance of cgmessible solution for the problems encountered in the sec-
crete pointcuts as well as advices. This kind of aspemtd section. Afterwards, in section four, we evaluate the
inheritance supports reuse of pointcuts and advicesrmfluence of the principle on other software engineering
child aspects and supports overriding pointcuts to neroperties. Then we discuss related work and future work.
define them. Child aspects can also add behavidtinally we conclude.



2 Problem Elaboration offices. The basic banking service is a composition sce-

. . . . nario that uses the previous entities: Account, Transactio
First we define the working example of this paper. Thethd AmountVerification (preferably, but not necessary, in
we work it out in Aspect] and CaesarJ. We discuss the fegecutable form). The service is defined in listing 3 .
tures of each language for reuse of aspects. We illustrate
the support for the features or the lack of support. In case a Listing 3: BasicBanking service
language lacks support, we propose a design strategy thads Basi cBanki ng{

P Li st <Account > accounts;

could ease the p_am' voi d CreateCurrent Account(string id){...}

In the end we illustrate and conclude that even the Surd wthoraw(string id, double amunt){...}
port for the features does not garantee reusability off ¥yd Deposit(string id, double amount){...}

X i L void Transfer(string from string to,

aspect, and that applying design principles to aspects is doubl e amount){...}}

needed to further improve the reusability.

From the point of view of security - a key issue in e-
21 The example finance - verification of the amount of the three transac-
) P tions should happen as soon as possible. It is an important

The setting of the example is the sector of e-finance. SRcurity guideline to do input validation first. For example

is an example taken from a larger project but it has belélecreases unnecessary resource usage at the server. So,
abridged in this paper for conciseness. The key entityW also need to verify the amount of the three transactional
the system is theore bank accountvhich has a unique id operations of BasicBanking; the fact that BasicBanking
and balance. It allows to do two kinds of transactions: #$€s Account and thus AmountVerification will be applied
withdraw and deposit an amount on the account. The &yway is not satisfactory.

count keeps a list of all transactions that have been donehtuitively, we assume that reuse of the existing
A transaction entityonsists of an amount (positive for deAmountVerification aspect to validate the amount in the
posits, negative for withdrawals) and a message describgsicBanking service, should be very easy, because the
the transaction. This message is printed on the online &Rgrations are almost the same (syntactically and semanti-
printed statements for the customers. Account and Trafally). Only one extra operation should be verified, which

action are defined in listings 1 and 2. is also an account transaction and has an amount involved.
It seems, we actually only need to extend the pointcut with
Listing 1: Account another operation where the aspect has to apply.
cl ass Account { More concrete, we want to reuse the AmountVerifica-
SoublS ba ance: tion aspect to achieve the following results. The amounts

Li st<Transaction> transacti ons; of the three operations withdraw, deposit, transfer in Ba-

G\gﬁg:.]gt g: E;;Pgnlcg%§{ : }} sicB_anking_ are verified. And, as an optimizationf Whe_n
voi d WthDraw doubl e amount){...} BasicBanking calls Account’s withdraw and deposit, veri-

voi d Deposit(double amunt){...}

Li st <Tr ansact | on> Get Transacti onList(){. . .}} fication of the amount in Account is not necessary, because

it already happened in the BasicBanking service. But this
optimization may only occur when the BasicBanking ser-

Listing 2: Transaction vice is the caller. In a typical deployment scenario, cafls o

¢lass Transaction{ ... . Account coming from elsewhere, still need to be verified.
Transaction(int id, double anpunt, string nmsg){...} .

doubl e Get Amount (){. ..} Before we elaborate on the example in AspectJ and Cae-
String GetMessage(){...}} sarJ, we explain our design choice for the basic banking

The amounts of the two transactional operations on the'vice. The defqult de_5|gn choice in a geem_mgly aca-
account - withdraw and deposit - are verified if they alf:‘leemlcal example like this, would be to let inherit current
strictly positive. This verification is implemented as aficcount from account. But the basic banking service and

aspectAmountVerification We define only the key ideaacgount entity shoulq be considered s_implifi.ed.represen-
of AmountVerification for now: if operation withdraw ortations of coarse-grained components in a distributed set-

deposit of Account is executed, and if the amount is nidRo- The_core account entity is_ a composite component
larger than zero, throw an exception. Further we disc§Pr€SeNting the persistent entities account and transac-
the possible options in AspectJ and CaesarJ to implemtg: lke the composite entity pattern [11] with EJB's in
this aspect. J2EE [12]. The basic banking service is a session facade

The idea of the core bank account is to reuse it for thit] for the remote clients in the branch offices.
different services the bank has to offer: basic banking ser-

vices like current accounts and savings accounts, inveg2 Reusability of aspects in AspectJ

ment services, international bank accounts, ...In this pa- ] ) ] ]
per we reuse it in a service for basic banking. This sefle discuss first the support in AspectJ for aspect inheri-

vice, located on the bank’s application servers allows {1c€; then its support for explicit binding and last its-sup
create new current accounts, withdraw money from an &Qrt for reuse of prefabricated, compiled (binary) aspects

count, deposit money on an account and transfer money
between accounts. This service is remotely accessiliberitance Reusing aspects by means of inheritance in
from the workstations of the bank employees in the bran&lspect] is limited to reusing abstract aspects. These are



aspects with one or more concrete advices defined on ab- Listing 4: The first approach
stract pointcuts. Abstract aspects do not contain any ¢@&pect Amount Verificati on{

crete pointcuts, only abstract pointcuts. So, reuse ofcaspdef or e(doubl e amount):
execution(void Account. WthDraw(. .)

behaviour is possible using abstract aspects, but reuse @k args (.., amount) ||

composition logic defined in pointcuts is not possible [pyexecution(void Account. Deposit(..)
&% args (.., anount) {

means of inheritance . if (amount <= 0) throw new Exception();}}

We must conclude that reusability of this aspect in the

Explicit pinding . The Aspect] language QOes not SUg;rq party composition with the basic banking service is
port explicit binding of aspects. When a pointcut match@g

T h is al bound. B nexistent. We can'’t reuse its pointcut or advice for the
a certain joinpoint, the aspect is always bound. But, t sicBanking service. Possible solutions to increase its

Aspect] 5 runtime, offers the possibility to weave an Busability are : (1) reuse of the advice only, using an ab-

pect a; Ioag_ t|r|ne.d S_o the aspect 'ﬁ not.bound ?t COMPiFact aspect or (2) pointcut and advice reuse, using the
time. For this load time weaving, there Is a configurat sign principle of least restrictive pointcut. These ap-
file that defines the distinction between abstracts aSFIECtBrIoaches can be applied to reweavable aspects, but also

be_loaded and conc_rete aspects to be woven. This anflﬁ)uéource code reuse of aspects without source code mod-
ration file can (possibly) be used to load an aspect, Wlth(?ﬁlé .

actually binding it. Nevertheless, without pointcut inkher

tance, loading an aspect without binding it would not re- ]
ally offer any advantages towards reuse. Reuse of advice only In AspectJ, acommon approach to

make an aspect more reusable is actually making two as-

pects: one abstract aspect, with an abstract pointcut, only
Reuse of binaries Reuse of the prefabricated entitieﬁnplementing the advice. And a second (concrete) as-
produced by the AspectJ compiler used to be quite COfisct inheriting from the first one and specifying the point-
plex, due to compile time weaving. It was unclear whjt The first abstract aspect can then easily be reused in
the resulting binary provided as public interface: whicirg party composition scenarios by inheriting from it and
were the types that it provided in its public interface. Whakfining the pointcut for that scenario. Applied to the ex-
were the resulting classes in the binary named? Weg@ple, the abstract aspect Verification is defined in listing

the aspects still present as defined in the source codes Ofhe concrete AmountVerification aspect for Account is
were they completely woven into the other Java class@ffined in listing 6.

All these problems made it difficult or even impossible to

reuse the compiled classes and the aspects as a prefabri- Listing 5: Abstract Verification aspect
cated entity in a third party composition. But, load tiMgystract aspect Verification{

weaving and reweavable aspects in AspectJ 5 will imprpwa@stract pointcut transactions(doubl e amount);

. f doubl : i
the reuse of classes and aspects that are compiled by ﬁﬁeOE ifmﬁﬁt 238;’“?;2 Owt L';"Cféig'eg?fﬁ,ﬁ?;’”;‘i”
AspectJ compiler.

) _ ) ) Listing 6: AmountVerification for Account
COI’].C|.LISI.OI’] . Due to the lack of p.omtcut mhentanpg ar %spect Amount Verification extends Verification{
explicit binding, reuse of aspects in other aspects is impPospoi nt cut transaction(doubl e anount):

P PN th i i execution(void Account.wi thdraw(..)
Slb|.e. Bu.t, reuse of the original aspect Wlth its pomtcuiaq g8 args (... amount) |]
advices in a third party composition with new classes iSexecution(voi d Account . deposit(..)

possible, even when it's already compiled. In this context 8 ar9s (... amunt):}
we define a design principle to improve the reusability gf,q 4y aspects above are reused in the third party com-

aspects in third party compositions: the least resmc“}ﬁ%sition with the basic banking service. The definition of

pointcut approach. the aspecbasic banking amount verificatiomithout the
optimizing is in listing 7.

2.3 The example in Aspect] Listing 7: BBAmountVerification for BasicBanking

We show the example in AspectJ using different desjigpect BBAmunt Verification extends Verification{
strategies. First, we use an aspect with one advice an@;;éﬁﬁtlga‘(”"\)z?? 'ngl(gg;g'kfng”m‘% ()

an anonymous pointcut. Second, we use an abstract as- g& args (.., amount) ||

pect with advice on a named abstract pointcut. And thijrd, eﬁcgtggng"o' dasgﬁLf)Balnri ng. Transfer(..)

we discuss the design strategylefst restrictive point- executi on(voi d Basi cBanki ng. Deposit(..)

cut expressionThis design principle realizes the reuse|of &% args (.., amount);}

pointcuts for the example we defined.

An aspect TotalVerification, inheriting from the abstract
Verification aspect, that would do the optimized verifi-
A first design option  for the AmountVerification aspectcation for Account and BasicBanking, only makes sense
is a solution with an anonymous enumeration pointcut [4f.the AmountVerification aspect is not yet bound to Ac-
The pointcut is defined in the advice and enumerates ttwunt. This is only possible if the AmountVerification as-
transactions of Account (see listing 4). pect is compiled for load time weaving, and is not loaded



by the third party. Before Aspectd 5 it was actually imposeusing an open source aspect; editing the original code

sible to do the optimization, because AmountVerificatide not considered a clean reuse strategy. The former ap-

was always bound to Account at compile time. Becaupeoach, reusing parts of the original pointcut in a new

in AspectJ TotalVerification is also only an extension @spect replacing the original one, seems to offer a more

the abstract aspect Verification, without any reuse of costructured solution. AspectJ does not offer the feature to

position logic, we postpone its definition until we discugguse pointcuts in new aspects, for example by means of

CaesarJ. pointcut inheritance, but CaesarJ does.

We conclude that abstract aspects do offer the possibil-

ity to reuse a_spect behaviour,. but it r_equires that the dev§!4 Reusability of aspects in CaesarJ

oper of the original aspect splits up his aspect in an alistrac

aspect defining the behaviour and a child aspect defteesarJ supports more advanced inheritance of aspects.

ing the composition logic. Next, we inquire into reuse dRkeuse of aspect oriented composition logic (pointcuts) is

pointcuts in third party compositions. supported in CaesarJ. By means of inheritance, concrete
pointcuts are inherited. They can be used in the child as-

Pointcut and advice reuse by least restrictive point- PECt and can even be overridden. For example, a security

cut approach The AspectJ developer of AmountVeri2spect defines a pointcut with the sensitive operations of

fication could have developed his aspect taking reuse%application. An authentication aspect and an authoriza-

account, by specifying his pointcuts in a more generti'gn aspect inherit from. Fhis sepurity aspect. In'that way
way. E.g: by replacing the Account with *, in the origina‘hey reuse the composition logic from the security aspect

AmountVerification aspect, it would verify the amount 01{) add the specific behaviour for authentication or autho-

the withdraw and deposit operation of BasicBanking (wiffation- _ _
load time weaving). But, the transfer operation would still EXPlicit binding of aspects is supported in CaesarJ by
be a problem. means of theleployoperation. It is then essential to leave

In general, the condition defined in the pointcut to evafUt thedeployeckeyword in the aspect definition.
uate on a joinpoint should be theast restrictive expres- _Caesard only supports reuse of source code, not com-
sion within the scope of the developer. This means: yiiled executables.
pointcut expression should define restrictions on as less
possible parts of the joinpoint. The pointcut typicallyeak 2.5 The example in CaesarJ
the form of a pattern pointcut [4] with wildcards on the - ]
parts of the joinpoint that do not require any restrictioh? CaesarJ, the AmountVerification can be defined as fol-
This approach works when you want to reuse an asp@‘,’t’s :

provided as a compiled reweavable aspect or providefc@Siss Amount Veri fi cati on{

poi ntcut transactions(doubl e amount):
source (_:Ode' . . execution(void Account. WthDraw(..)
Applying this to the example, we actually can achieve &g args (.., amount) ||

complete reuse. The definition of the AmountVerificatipn executi on(voi d Account. Deposit(..)
&% args (.., amount);

aspect is as in listing 4 or 6, but with the pointcut definedbef or e(doubl e ampunt): transacti ons(amount){
as follows: if (ambunt <= 0) throw new Exception();}}
execution(* *(..) & args (.., amount)) ‘ CaesarJ allows to override a pointcut in an inheriting

] - - aspect. Caesar also allows to use inherited pointcuts in
In the third party composition, the AmountVerification asnhe pointcut definitions of the inheriting aspects. But with

pectis woven into the basic banking class at load time. $9e current implementation of Caesar, when overriding a
in this particularly case of Account and BasicBanking, theintcut, we were not able to refer to the overridden point-
least restrictive pointcut approach offers a kind of paitceyt of the parent aspect (e.g. using super). Nevertheless,
reuse, be it without the optimization. we assume that this feature will be present in the imple-
mentation in the near future. In the overriding of the point-
Discussion Actually, in some circumstances, this apeut, one can then refer to the parent pointcut veitipey
proach can cause a lot of problems. This least restrict#@d add additional conditions to the pointcut. For exam-
pointcut above means : any operation with a double as |als:
argument. This will deﬁnitely involve a lot of unWamec@cl ass BBAmpunt Verification extends Anount Verification{
side effects in third party compositions. It is then the [e-pointcut transaction(doubl e amount):
sponsibility of the developer reusing the aspect in a third *g5°L trarsact p(atount)
party composition to restrict the pointcut to the least re-
strictive definition for his composition. But this involvesThis feature allows to reuse pointcuts and advices of
that the developer needs to have the ability to access AraountVerification in BBAmountVerification. But still,
members of the aspect’s pointcut, and reuse them in a rie¥8 not possible to state that it should be BasicBanking
aspect replacing the original one, or he needs to have th&vhich the aspect should be applied, instead of Account,
ability to modify the pointcut in the original aspect. Thand that it should also be applied to the transfer operation
latter approach is not always possible, e.g. when usingfaBasicBanking. We actually end up with a complete re-
compiled reweavable aspect. It is also not desirable whasfinition of the pointcut. This incorporates as much reuse




of the pointcut as the approach with abstract pointcuts inln the resulting third party composition the two aspects
AspectJ. are deployed : the original parent aspect and the child as-
The problem is that we have to reuse the pointcut of thect. The original parent aspect still verifies the amounts
parent aspect as awhole. This is a consequence of defimhgansactions on Account and the new child aspect ver-
the pointcut as one regular expression. We would actuafigs the amounts on transactions of BasicBanking. The
like to reuse some parts of it, and redefine other parts. Bgter also happens when the call comes from BasicBank-
applying the design principle afecomposition into ele-ing. So the optimization is not implemented here.
mentary pointcutso the parent aspect, this is possible.

The e-finance example revisited If we want to be able
‘e . to realize the optimization, that the amounts of transac-
3 Decomposmon Into elementary tions on Account don't have to be verified when the call
pointcuts comes from BasicBanking, there are two possible designs.
(1) Two child aspects of AmountVerification: one for
A possible solution for the problem of the previous seéccount (AAmountVerification) and one for BasicBank-
tion is to decompose the pointcut in multiple elementaiyg (BBAmountVerification). AAmountVerification is de-
pointcuts. Each elementary pointcut only defirrese- fined in listing 10. BBAmountVerification is defined in
striction on one property of the joinpoiin the pointcut. listing 9. The two new child aspects are deployed in stead
The complete pointcut is built with the different elemerof the original parent aspect AmountVerification. Execu-
tary pointcuts by means of logic operators. In this waions of transactions on account will verify for executions
we decompose the pointcut for possible reuse. First witransactions from BasicBanking in the control flow.
explain the basic concepts of this principle and illustrate (2) One child aspect of AmountVerification for as well
them, then we define the final design approach to real&ecount as BasicBanking, deployed in stead of the parent
reuse of the original AmountVerification aspect includingspect. This aspect is defined as TotalVerification in list-
the optimization. ing 11. Theclasseoitcut is here extended to the least

restrictive pointcut. Because this aspect is also bound to

Basic concepts A pointcut defines a restriction on aBasicBanking we need to uséiowbelowfor the optimiza-
property of a joinpoint if it narrows the matching jointion here.
points from all to Ie_ss than a!l, based on that prc_)perty only. Listing 10: Optimized AAmountVerification
An elementary pointcut defines only a restriction on gre — —

ipe cclass AAnpunt Verification extends AnpuntVerification{
specific property, for example the class, the members @i ntcut fronBasi cBanki ng() :
the arguments. Or if it is a call or execution. The syntaxcf!ow(execution(+ BasicBanking. «(..));

. . //call is from BasicBanking
of pointcuts in CaesarJ does not allow us completely tgbintcut transacti ons(doubl e amount):
do that. For example, in AmountVerification in listing §, super.transactions(amunt) & !fronBasicBanking();}
the pointcuttlasseglefines two restrictions : execution as o o o
joinpoint type and Account as class. Ideally this would be Listing 11: Optimized TotalVerification

decomposed into two pointcuts_ cclass Total Verification extends Anount Verification{
poi ntcut classes(): execution(* *.*(..));
poi ntcut nenbers():

Listing 8: Decomposed into elementary pointcuts

super. nmenbers() || execution(* *.transfer(..));
ccl ass Anmount Verification{ poi ntcut fronBasi cBanking():
poi ntcut classes(): execution(* Account.*(..)); cfl owbel ow execution(* BasicBanking. *(..));
poi ntcut nenbers(): poi ntcut transactions(doubl e amount):
execution(x ». WthDraw(..)) || super. transactions(amunt) && !fronBasi cBanking();}
execution(* *.Deposit(..));
poi nt cut argunent s(doubl e anount):args(.., anmount);
poi ntcut transactions(doubl e anmount):
cl asses && nmenbers && ar gunent s(anount) ; H
before(dgzjbl e armunt):()transagti ons(ém)unt)){ 4 Inﬂuence on Other prOpel'tleS
if amount <= 0 throw new Exception ;}}

. " . . In this section we briefly discuss the improvement of other
When inheriting from this aspect, one can override one . : : .
. ) . software engineering properties when applying decompo-
of the pointcuts, to redefine one of the parts of the point-. . . - ;
N sition into elementary pointcuts. These -ilities we dis-
cut. The aspect BBAmountVerification in listing 9 reuses . - S
e : . uss are comprehensibility, evolvability and maintaihabi
the aspect AmountVerification by means of inheritance {0

check the amount of transfer, withdraw and deposit on B Comprehensibility of pointcuts defined as one long

sicBanking. It uses pointcut inheritance to adapt the Corrﬁ_gular expression is far from optimal. Regular expres-

- . X : : . slons are often cryptic and difficult to understand. Defin-
position logic for BasicBanking. The pointcatassess ;
. : : : - ing elementary pointcuts breaks up these complex long
redefined for executions on BasicBanking. The pointcut: : . .

. pointcuts into easy understandable pointcuts with a mean-
membersalso matches on the transfer operation.

ingful name (see listing 8). Using these meaningful names
Listing 9: Improved reuse in BBAmountVerification to define the composition of the final pointcut also makes

ccl ass BBAnount Veri ficati on ext ends Armunt _\/eri fication{ the final pOintCUt easier to understand.
poi ntcut classes(): execution( BasicBanking.(..)) Evolvability of an aspect is improved because of the im-
poi ntcut nenbers(): I L . . .
super. nenbers() || execution(* . Transfer(..)); proved reusability and comprehensibility. Maintainaiili
} is improved because of the improved comprehensibility.




5 Related work proving the reusability of aspects. We defined reusability
of aspects as the ability to reuse their behaviour (advice)

A lot of aspect technologies define pointcuts outside thad composition logic (pointcuts). Applying decomposi-
aspect in a deployment descriptor, for example JBO$i6n into elementary pointcuts improves the reusability of
AOP [10], Lasagne [13] or JAC (when using the confighe composition logic, but it requires some essential fea-
uration files) [8]. This approach can be compared to afares of the aspect language: pointcut inheritance and ex-
stract aspects in AspectJ. Only behaviour of the aspecpligit binding of aspects. Applying the principle to base
reused, not the composition logic. Another possibility taspects allows the developer of the child aspect to perform
define pointcuts in JAC is using tipintcutoperation of fine grained adaptations of the composition logic, for his
aspects, for example in the constructor of the aspect. Hpecific composition scenario.
parameters of this operation are strings, defining the host,
class, object and members to which the aspect has to_be
bound. By defining these strings as properties of the ferences
pect, a similar effect as pointcut decomposition can be
achieved. Aspects in JAC are normal Java classes and tHd
support inheritance. So, pointcut inheritance can be simu- X - O
lated in JAC by defining the strings as properties. Itisthen Press/Addison-Wesley Publishing Co., New York,
possible to reuse or override them in subclasses. NY, 2002.

In [4], the authors consider several Aspect] implemer2] Heineman et al. Component-based Software Engi-
tation methods for a set of concerns about display updat- neering. Addison-Wesley Publishing Co.
ing. They evaluate the implementations’ degree of sepa-_ .
ration of concerns and locality. Therefor they also conl3] Kiczales, G. etal. An Overview of AspectJ. In Proc.
sider an evolution scenario with reusability. They reuse of ECOOP 2001.

the pointcut defining state change of the display to adfh] Gregor Kiczales and Mira Mezini. Separation of

logging. They add the logging as an advice to the orig-  concerns with Procedures, Annotations, Advice and
inal aspect, and so change the source code. We do not pgintcuts. ECOOP, Springer LNCS, 2005.

consider that a clean reuse strategy. Using CaesarJ with

pointcut inheritance would offer a more modularized sof®] Hannemann and Kiczales. Design Pattern Implemen-
lution and cleaner reuse strategy. By applying decomposi- tation in Java and AspectJ, In Proc. of OOPSLA
tion into elementary pointcuts to the pointcut that defines  2002.

state changes, they could have achieved a better evol¢1 Erich Gamma . Richard Helm Ralph Johnson , John
ability of the aspects. For example, when changing the " y/jissides, Design patterns: elements of reusable

display background color is a new change of the display object-oriented software, Addison-Wesley Longman
state. This does not map to a set-operation on a shape. We Publishing Co., Inc., Boston, MA, 1995.

have applied the design principle of decomposition into _ o _

elementary pointcuts to this example and to other, mor’] Alessandro Garcia , et al. Modularizing design pat-

complex examples in [14]. terns with aspects: a quantitative study, In Proc of
In this paper we only discussed reuse of composition AOSD 2005.

logic based on syntactic pointcuts. Reusability of meta[8¥ R. Pawlak et al. JAC: A Flexible Solution for Aspect-
data based approaches and semantic pointcuts is part of rjented Programming in Java. In 3rd International
our ongoing work. Conference on Meta-level Architectures and Sep-

Important related work on design principles and AOP  5,ation of Concerns (Reflection), volume 2192 of
has been done in the domain of implementing design pat- | Ncs. pl-p25. Springer-Verlag, 2001.

terns with AspectJ [5, 7]. That research mainly focused on _ o _ _
implementing existing design patterns from GoF etc [6] [9] Mira Mezini et al, Conquering aspects with Caesar.
It did not really introduce new design patterns. In proc. of AOSD 2003.

[10] JBoss Homepage, http://www.jboss.org/
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