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Abstract characteristics of aspects, what is the role of
There are crosscutting concerns  in viewpoints?_ Can arbitrary views be woven, or

architectural description as well as in other field does weaving take place between partial views

of software engineering. Views are an appropriateinside a superior or dominant view? _

and established instrument to deal with different !N the following, we would like to stimulate

concerns regarding software systems architecturdurther discussion upon those topics by

and its description. On the other hand, aspect-ntroducing a simple example and discussing

oriented concepts are increasingly influencing SOme problems.

software architecture. This paper is going to

discuss some issues regarding aspect-oriente@. Example

concepts and views that were brought up by The example system we chose is a three layer

describing a simple example. architecture information systemi][ with rich
_ client distribution §]. The control layer is
1. Introduction integrated into the presentation layer which is

Architecture descriptions are often structured distributed to the client environment at runtime.
by views to encapsulate the concerns a certainApplication layer and data layer are distributed to
group of stakeholders may have regarding thethe server and communicating via some remote
architecture 3, 7]. Thus, as §] works out, views  communication framework. Figure 1 shows a
can be seen as modules on the architecturénon-modularized and coarse-grained description
description level. However, it has been shown of the system’s architecture.
that crosscutting concerns cannot be easily
modularized with one-dimensional paradigms o setbutodat — 5
[10]. To tackle these problems, methods from || presentation |~<<eccess> " Clent
aspect-oriented programming could be helpful in ‘
architecture description and specification to
integrate views. <<tayers>£1|

This raises questions about the relation |l ™"
between views and aspects and how to describg s |
them. Can crosscutting architectural concerns <<'§;g»$j distrbutedhg
modelled by a view which crosscuts other views
and, therefore, can be called an architecturalFigure 1: Coarse-Grained Description of
aspect? How does weaving relate to othergxample
composition techniques? If certain views have
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how layers are distributed to client and server
environments.
The lower part of Figure 2 shows another
T $ execution environment view possibility how views can be integrated. It shows
- — the communication view which describes which
application Sorver mechanisms are used to communicate between
: different execution environments. It defines a
<tayor> £ el ean | <<omsronment-£) pointcut to describe where this view has to be
iogical view S woven into the dlstrl_bu'qon_wevx_/. It states that
reton | oo —— those points of the distribution view are selected
ST B vv_here one Iaygr accesses another that is
data distributed at a different environment. The lower
distribution view part describes the strongly simplified weaving
; which adds access relations between the layers
weave affected by the pointcut and some stubs and
i skeletons module of the communication view. Of
<eiayor-E] T course, in reality the weaving would be much
:sendingLayer :receivingLayer more Complex
dism%recm dismb&recm Although this example is a rather coarse-
grained architectural description, it is realistic
with regard to the views introduced. In the
following, we will discuss some issues
concerning the description and aspect-oriented
concerns.
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p— e = 3. Discussion
et D i Obviously, we have to deal with two different
communication view . .

! — ways to integrate the views of the example. On
Figure2: Views of Example System one hand, we have an explicit binding between

) ) ] logical and environment view to form the

The are different views the software architect distribution view. Both views can be described

(and others) would be interest in. The logical \yithout references to each other — the structural
view would show the available layers and the concatenation is described in the distribution
dependencies between them. The execution gy itself.

environment provides the information that the |, contrast, the communication view is not
system is di;tributed to different gnvironments, integrated by explicitly naming the connection
namely a client and server. Additionally, the nqint hut by defining a pattern of the distribution
software  architect ~would look at the \iew where it can be woven into. Although this
communication framework separately. “pointcut” selects only one point in the example

If we would like to specify the system's gygiem the concem is potentially crosscutting in
architecture by strictly separating these views, th istributed systems.

architecture description could look somewhat like Additionally, it seems that the logical view

in Figure 2 which shows the views in some ,avs 4 dominant role in constructing the system

pseudo-notation. Logical layers are explicitly znove. The weaving as well as the composing of
modeled by the logical view, as well as client and e gistribution view affects the logical view. If

server in the execution environment view. The yo, think of views to software systems which,
distribution view is build by explicitly stating  Gimilar to our communication view, deal with

technical crosscutting, the logical architecture is
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always involved and crosscut. This indicates that More problematic in our eyes is how to

the logical architectural view could be treated asstructure views for defining where weaving can

core concern in an asymmetrical approach (seepe applied. This directly affects the definition of

for example, 4]). viewpoints. Since we have dependencies between
However, the question raises whether thethe crosscutting view and the views affected by

communication view as such is reasonable relatedts pointcut pattern, those dependencies allowed

in the description above. Since it deals with a could be defined by the viewpoint to introduce

crosscutting concern of logical components, some “type safety”.

namely the ability to access or be accessed

remotely, it could be interpreted as sub-view of Refer ences

the logical view in the sense that it is completely [1] Frank Buschmann et aPattern-Oriented Software

contained in it which, in general, would lead to Architecture. A System of Patterndohn Wiley &
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logical view into functional and crosscutting

technical views the communication view could be [2] Siobhan Clarke, Elisa Baniassaspect-Oriented

a single technical view which is woven into the Analysis and Design. The Theme Approa&tidison

business views (and into other technical views as'/esley. 2005.

well) ‘which, of course, could be structured [3] Paul Clements et alDocumenting Software

s_ymmetr_lcal £l. Of course, the Communlcatlon Architectures: Views and Beyond\ddison-Wesley,
view still has to reference the higher-level 5505

distribution view containing the logical view.

Another question is, which impact such [4] Robert E. Filman et alAspect-Oriented Software
observations have on viewpoints and their DevelopmentAddison-Wesley, 2005.
relation to views§]. If viewpoints relate to views
like types to instances it would be possible to [5] Rich Hilliard. Aspects, Concerns, Views,
define whether it is in general crosscutting and Proceedings of the OOPSLA'99 Workshop on Multi-

which other viewpoint's instances are crosscut.  Dimensional Separation of Concerd€99.

) [6] Rich Hiliard. Views as modules. Position paar
4. Conclusion the Fourth International Software Architecture
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point out some issues regarding aspect-oriented
concepts in architectural description. If we regard [7] IEEE Std 1471:200(Recommended practice for
views as modules of architectural description, we architectural description of software-intensiveteyss

can regard views which deal with crosscutting -°S Alamitos, CA: IEEE.
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that  aspect-oriented  concepts,  basically 1996

encapsulating crosscutting concerns, can be
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integrating views. This is done by defining Systems. Principles and ParadigmBrentice Hall,

patterns of structures inside other views where the2003.
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