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ABSTRACT bilities represent generic processing (actions, activities,
Two important aspects of future software engineering tech-operations, tasks, etc.omponentsare also generic and
niques will be the ability to seamlessly move from analysis can represent software entities (objects, processes, data-
models to design models and the ability to model dynamicbases, servers, etc.) as well as non-software entities (e.qg.
systems where scenarios and structures may change at ructors or hardware). The relationships are said to be causal
time. Use Case Maps (UCMSs) are used as a visual notatiobecause they link causes (e.g., preconditions and triggering
for describing causal relationships between responsibilitiesevents) to effects (e.g. postconditions and resulting events)
of one or more use cases. UCMs are a scenario-based sofby arranging responsibilities in sequence, as alternatives, or
ware engineering technique most useful at the early stagesoncurrently. Essentially, UCMs show related use cases in
of software development. The notation is applicable to usea map-like diagram, whereas UQdathsshow the progres-
case capturing and elicitation, use case validation, as welkion of a scenario along a use case.
as high-level architectural design and test case generation,
UCMs provide a behavioural framework for evaluating and '?’h E{ENEFITS ?F UtShE C’?‘%EC:\\AAAPS ide in thei i
making architectural decisions at a high level of design. € two main strengths o VIS Teside in their capacity
to, first, model dynamic (run-time) refinement for varia-

Architectural decisions may be based on performancetions of behaviour and structure and second, visually inte-

analysis of UCMs. UCMs bridge the gap between require- ) . , .
ments and design by combining behaviour and structure ir]grate behaviour and structural components in a single view.

one view and by flexibly allocating scenario responsibili- Dynamic (Run-time) Refinement

ties to architectural components. They also provide dy- Thedynamic stubis a notational element of UCMs that can
namic (run-time) refinement capability for variations of be used to localize and visualize, at design time, how alter-
scenarios and structure and they allow incremental develnative behavioral scenarios could evolve at run time. These
opment and integration of complex scenarios. Therefore,alternatives are described with sub-maps, catlied)-ins
UCMs address the issues mentioned above. associated with the dynamic stub. Tedection policyof a
dynamic stub defines which plug-ins should be selected at
run-time. This mechanism addresses modeling issues of
future systems where protocols and communicating entities
become more dynamic in nature and may not be known at
1 OVERVIEW OF USE CASE MAPS design-time but evolve at run time.

Use Case Maps (UCMSs) [6,7] visually describe causal re-
lationships between responsibilities superimposed on or-
ganizational structures of abstract componeR&sponsi-
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The UCM notation can incrementally combine and inte-
grate scenario paths and dynamic stubs make more local
the potential conflicts that could arise between scenarios
(hence leading to simpler analysis). The selection policies
can help avoiding or resolving these conflicts.

Bridging the Gap Between Requirements and Design

By combining behavior and structure in one view in an

explicit and visual way, UCM enable the understanding of

scenario paths in their context as well as high-level archi-
tectural reasoning. As UCM paths can easily be decoupled
from structures and are less likely to change than underly-



ing architectures, UCMs improve the reusability of scenar- els in other modeling/specification languages may be de-
ios and lead to behavioral patterns that can be utilizedrived, including class diagrams [6], Message Sequence
across a wide range of applications. If a structure is modi-Charts [5], Statecharts/RoomCharts [4], amtds[1] and

fied, path elements need only to be reallocated to appropri-SDL specifications [10] (to validate UCMs and designs and
ate components. to detect undesirable interactions early in the design cycle).
Other research projects include the generation of perform-

UCMs facilitate abstract thinking at the right level of detail ance models [11] and of validation test cases.

for architectural design since UCM descriptions abstract

from messages, protocols, communication constraints, datalTU-T has recognized the need for a User Requirements

control, and structural evolution while focusing on general Notation (URN) and initiated its standardization process

causal flows between causes, responsibilities, and effects. which may lead to a recommendation by 2003. UCMs, with
its unique characteristics [3], play an integral role in the

3 SCOPE OF USE CASE MAPS o

UCMs fit in many different software engineering method- current proposal for the standard [8]. Similarly, UCMs have

ologies and design processes, e.g. the Unified Modelingfound considerable support in the UML community [2] and

Language [9]. UML consists of diagram groups emphasiz-
ing either structural or behavioural aspects of a system.

are under consideration for UML 2.0. Tool
(UCMNAV) and a UCM user group are also available [12].

support

Structural diagrams can capture some system requirementREFERENCES

such as the architecture and the application domain. Struc_
tural diagrams share connections with behavioral diagrams,

where the referenced entities often come from structural

diagrams. Yet, there exists a conceptual gap between func-
tional requirements (and use cases) and their realization ir’é
terms of behavioral diagrams, as illustrated in Fig. 1.
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