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Abstract  Varieties of concerns are involved in processes of software architecture design, evolu-
tion and reuse. What’s more there are the complex relationships between the different concerns.
At present the approaches, which can be used to describe and analyze architectural concerns and
theirs relationships, are still lacking. So this paper proposes an analysis approach for software ar-
chitectural concerns based on collecting and summarizing these architectural concerns. In this ap-
proach ITL(Interval Temporal Logic)is used to analyze the crosscutting relationship between ar-
chitectural concerns in order to find the temporal conflict between the crosscutting concerns. The
approach contributes to improvement of software architecture design quality. Finally, this paper

illustrates implementation process of this approach combined with a case.

Keywords multiple dimension separating of concerns (MDSoC) ; architectural concerns; aspect

oriented software architecture; interval temporal logic
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Background

Those concerns that represent non-functional or quality
requirements mostly show crosscutting feature, which can be
addressed by the methodology and technology about Aspect.
At present, there are many approaches for aspect-oriented
software architecture design. However in these approaches the
architectural concerns are not identified and organized over
multi-dimension in order that it is difficult to trace architectural
concerns at requirement analysis phase and coding phase. Fur-
thermore in these approaches the analysis on the temporal rela-
tionships between crosscutting concerns is seldom involved,
which leads to difficultly discover temporal conflict. In order to
derivate high-quality software architecture, it is necessary to
model variety of concerns and theirs relationships at software
architecture level.

Moreira et al. have proposed CORE (Concerns Oriented
Requirement Engineering), which emphasizes the analysis on
the influence between requirement concerns, but lacks the
analysis on the temporal relationship between concerns. In ad-
dition some approaches such as DAOP-ADL, Navasa, PRIS-
MA, AO-ADL and Aspectual ACME have improvement on

modeling aspect-oriented software architecture. However in
these approaches not only architectural crosscutting concerns
have not been effectively organized and managed but also the
analysis on temporal conflict between crosscutting concerns has
not been involved.

In the paper, the authors consider the architectural con-
cerns and theirs relationships. And then the authors propose
an analysis approach for software architectural concerns based
on model of multi-dimensional separating of concern at soft-
ware architectural level. The crosscutting relationship between
architectural concerns is emphatically researched in this ap-
proach. The authors use ITL(Interval Temporal Logic) to de-
scribe and analyze the crosscutting relationship between archi-
tectural concerns in order to discover the temporal conflict be-
tween the crosscutting concerns. The approach contributes to
improvement of software architecture design quality.
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