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UML Model to an Implementation in C Using TECS:
An Application Case Study

TAKUYA ISHIKAWA,T! TaAkUuvA Azuwmr, 12
TosHryUKI IcniBa,t! SErva Sniaratl:f2
and HIROAKI TAKADAT!

In this presentation, we will describe the development of control software for
a two-wheeled self-balancing and line-tracing robot using a component system
for embedded systems, as the case study of an embedded software design in
UML and an implementation in C. Embedded systems have become large-scale
and complex. Therefore, improving software productivity has been demanded.
In software development using an object-oriented language, UML is often used
in software design to improve software productivity. Since UML is based on
object-oriented concepts, it is easy to automatically generate source codes from
a UML model. As a result, it is easy to keep a consistency between a UML
model and source codes. Meanwhile, in embedded software development where
C language is generally used, UML has not been an effective solution for im-
proving productivity because C language is not the object-oriented language.
There can be gaps between a UML model and C source codes, even if auto-
matic generation tools are used. To fill the gaps, we have taken advantage
of TECS, which is a component system suitable for embedded systems. TECS
takes an original component diagram as an input, and generates C source codes,
that describe connections between components and templates of functions that
components provide. Therefore, it is possible to keep a consistency between a
TECS component diagram and source codes. This case study shows a way to
transform a UML class diagram into a TECS component diagram, and that
TECS enables to keep the consistency.
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