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Abstract our tool provides a specification methodology. If a designer

follows the tool methodology, then the tool fulfils some of

We present a tool for component system design in thehuman tasks: the reused diagrams are loaded on the screen
UML. The tool supports an internal process model for to be changed according to the predefined inheritance rules,
graphical specifications. The model is used to guaranteethe inheritance of internal process models is checked by the
consistency of different graphical views in the componenttool, the bugs of the design can be found, the elements of
specification. The model allows the tool to manage the the diagrams are drawn by the tool automatically using the
graphical views composition, so that the composed speci-information filled in the tool dialogs, the library of compo-
fication inherits internal process models of components.  nents is collected.

In Section 2 we briefly describe the component model

used by the tool. Section 3 informally explains the inheri-

1. Introduction tance relations on different diagram levels built into the tool.
Section 4 overviews the design methodology provided by

The Unified Modeling Language (UML) [3] is a human the tool. Section 5 contains some conclusions.
friendly discovery. Abstract UML diagrams help designers
quickly understand the specification semantics. However,2, The Component Model Used by the Tool
if a designer constructs a precise specification in the UML
and composes one specification from other specifications, A component specification in our tool is a process term.
he should keep in mind a lot of information: the correspon- The process term of a component is specified by a designer
dence of different diagrams; rules for composition of dia- in the UML component profile by an interface-role diagram
grams and links between specifications at different levels of (a variant of the class diagram [2, 5]) and a set of sequence
abstraction. The UML itself defines no way for consistent diagrams. For example, the UML diagrams of component
design and reuse. Some of existing tools, such as RationaGraph Designeris shown in Fig.1a,c. Using all of these
Rose [4], support the name space consistency within a sin-diagrams our tool constructs the process term (Fig.1d) [5].
gle model, but there is no support for correct specification The set of action names of the process term is derived from
reuse. the UML interface-role diagram (Fig.1b).

In this paper, we present a Rational Rose Add-In which ~ Thus, the specification of a component in our tool [5]
supports the consistent design of components and the spegsontains three consistent parts: an interface-role diagram, a
ification reuse in a UML profile [5]. The design is driven set of sequence diagrams and a process term.
by an internal process model built into the tool. The com-
ponent specification reuse and the rules for composition of3. The Composition Techniques
specifications are based on the inheritance of processes [1].  Built into the Tool
Constructing the internal model and diagrams correspond-
ing to this model is the task of the tool. The reuse and exten- We have transformed the definition of the process inheri-
sion of a component model mean in the tool the reuse andtance [1] into the definitions of inheritance for interface-role
extension of both the internal model and the diagrams. diagrams and for sequence diagram sets. Those definitions

It is psychologically proven that an average human be- have been built into the tool. Here we present an informal
ing can only fix his attention on maximum five to seven ob- interpretation of the definitions which have been precisely
jects on a picture at one particular moment. That is why, described in [5].

*The work of S.A. Roubtsov is supported by The European Economic To COI?StI’UCt an imerf-ace_mle diagrdqu of an inheri-
Interest Grouping EIR;CIM (European pRpesearchyConsortiurﬁfor Informatics tor from mterface-rple dlagramBR i’ i=Ll.nof pa_rents
and Mathematics). His work is a part of VTT Electronics Agile project: W€ extend parent interface-role diagrams by an interface-
http://agile.vtt.fi. diagram/ R,,.,. Some roles of R,,.., (Fig.2) inherit some
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¢) Set of sequence diagrams
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Figure 1: Component-parent

roles of/R,,, @ = 1..n. (If role ry inherits rolery, then we
note this as followsr; —>r9 [3]).

The roles of interface-role diagrah?,,.., (Fig.2a) can-
not require interfaces of parent roles from interface-role di-
agrams! R,,,, and roles fromi R,,, cannot require interfaces
of roles from/R,.,,. To reuse an interface provided by a
parent role and required by another parent role, both par-
ent roles should be inherited by roles of the interface-role
diagraml R,,..,. This way the parent interface and the cor-
responding actions are duplicated in the interface-role dia-
gram/R, of the new component. Fig.2a shows the inheri-
tance of parent compone@raph Designeby component-
inheritor Graph Designer with a Database

Each new component has its own set of sequence dia-
grams (Fig.2c). To check that this set of sequence diagrams
inherits a set of parent sequence diagrams, designers shoulc
compare the process term of the new component (Fig.2d)
with the process term of each parent component (Fig.1d).
However, those processes are incomparable, because the'
have different sets of actions (Fig.1b and Fig.2b). To make
the processes comparable, the tool derives duplicating func-
tions from the interface-role diagram. A duplicating func-
tion relates the actions of a parent component and the ac-
tions of its inheritor. Our tool allows us to rename a parent
process to make it comparable with the process of the inher-
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C) Set of sequence diagrams
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pl' = start* CreatePlayers* b1* bg* b10* (b8+b4* b5* b6)* final
€) Renamed parent process term
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f) Deriving the parent process from the process-inheritor [5]

Figure 2: Component-inheritor




itor (Fig.2e). After renaming, the parent process should be 4. The tool constructs the process term corresponding to the

derived from the process of the new component in the pro-

cess algebra with hiding and blocking functions [5]. The

UML specification of the new component.
5. With the help of the tool, the designer tries to derive

tool applies axioms of the process algebra chosen by theprocesses of parent components from the process of the new

designer and rewrites the process term (Fig.2f).
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Figure 3: Methodology provided by the tool

component.

6. If the derivation is not successful, then the sequence dia-
grams that represent the unreachable behaviour patterns are
indicated by the tool. The designer should correct the de-
sign of the new component.

7. If the derivation is successful, then the specification of
the new component is saved in three different sets of files:
a. A Rational Rose model (*.mdl'- file). This file provides
an access to further component modifications.

b. A set of Rational Rose category files with special exten-
sion ™.sui’. This set contains specifications of the compo-
nent and all its predecessors.

c. A set of documentation files. Itincludes the main HTML-
file with the component specification and a set of graphic
files in EMF format containing interface-role and sequence
diagrams. The documentation is generated by the tool auto-
matically. A designer can choose the contents of the docu-
mentation.

5. Conclusion

Our tool is a Rational Rose Add-In, which provides the
inheritance of previously specified components, single and
multiple, nested with any depth. We have carried out about
ten case studies of different complexity with the help of the
tool. The formal semantics of the UML built into the Add-
In helps designers of component systems prevent seman-
tic bugs hidden in the behavioural inheritance of compo-
nent specifications. Moreover, the methodology provided
by the tool transforms the design of component systems in
the UML to a workflow with reuse facilities and correct and
documented results.
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