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There are a lot of high level programming languages for application programming which
make use of advanced techniques like classes, inheritance, polymorphism and virtual meth-
ods. However, the use of these languages for low level programming, like operating system or
embedded system software development is quite limited because of their high overhead (e.g.
explicit data tags of identifying dynamic type, virtual method tables etc.). This is probably the
main cause that software for these systems are developed still in C, which neither does have the
above mentioned techniques, nor is type safe. In our presentain we show language constructs
which enable the system programmer to use many features of the object-oriented languages
without significant extra overhead. Our solution is based on type invariants which identify the
dynamic type of a variable instead of explicit data tags. Virtual method tables are replaced by
small dispatcher routines generated at link time. The technique discussed in the presentation
can be used either to extend already existing languages or to design a new language.

References

[1] K. B. Bruce, A. Schuett, R. van Gent, and A. Fiech. PolyTOIL: A type-safe polymorphic
object-oriented language, ACM Trans. Program. Lang. Syst., 25, 2, 2003, 0164-0925, 225–290,
http://doi.acm.org/10.1145/641888.641891 , ACM Press, New York, NY, USA.

[2] J. C. B. Mattos, E. Specht, B. Neves, and Luigi Carro. Making object oriented efficient
for embedded system applications, SBCCI ’05: Proceedings of the 18th annual sympo-
sium on Integrated circuits and system design, 2005, 1-59593-174-0, 104–109, Florianolpolis,
Brazil, http://doi.acm.org/10.1145/1081081.1081111 , ACM Press, New York,
NY, USA.

[3] A. Chatzigeorgiou and G. Stephanides. Evaluating Performance and Power of Object-
Oriented Vs. Procedural Programming in Embedded Processors, Reliable Software Technolo-
gies - Ada-Europe 2002, LNCS2361, 2002, 0302-9743, 65–75, J. Blieberger and A. Strohmeier,
Springer-Verlag, Berlin/Heidelberg.

[4] Y. Harada, K. Yamazaki and R. Potter. CCC: User-Defined Object Structure in C, ECOOP
2001 - Object-Oriented Programming: 15th European Conference, Budapest, Hungary, LNCS2072,
2001, 0302-9743, 118-129, J. Lindskov Knudsen, Springer-Verlag, Berlin/Heidelberg.

18

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Szeged

https://core.ac.uk/display/232901365?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

