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Abstract: Research in the area of human-robot interaction requires a tight interleav-
ing of incremental system development and experimentation across different robotic
platforms. In terms of software engineering this proposes certain challenges to system
development that are only partially covered by component-based robotic engineering.
For the incremental component composition, we introduce an explicit ganularity level
above functions but below components using an event-driven data-flow model. Two
different case studies show its impact on the re-use and maintenance of software com-
ponents. We discuss requirements and possible impact of software languages for the
graph-based decomposition approach.

1 Introduction

Robotics is a sub-area of cyber-physical systems that is highly diverse, internally,
with hardware ranging from nano-scale robots through robots acting in human envi-
ronments to industrial and field robots. The software eco-system in robotics is at least
as diverse – if not more. Correspondingly, platform independence and re-use across
platforms and software frameworks is of high importance in this area. Moreover, re-
search systems in robotics – especially in the area of human-robot interaction – are
changing rapidly, in order to explore and test novel ideas. Although, re-use is an en-
abling key factor, software components practically need significant adaptation before
being applied on a new or changed system environment. We believe that language
engineering can contribute here, by making re-use more efficient.

Our foundation is the component-based software architecture approach, which is
now the dominant mode for building large robot software systems. In the last years,
different component models and operating cores have been put forward in this regard,
like OROCOS [BsK03], SmartSoft [Sch07], CLARAty [Nes07], and ROS [QCG+09].
These address how to compose a system from components, but they say little about
the creation of the components themselves. As in many other areas, components are
usually created from both new and existing code. The writing of the necessary compo-
sition code is usually done in the same language as the combined code, which is often
C/C++ or a similar language. The effort for composing and changing such components
is typically underestimated, especially if functionality is not already isolated into a li-
brary. In this case, it can be even difficult to extract the functionality for re-use in new
components. In order to address these challenges, the development model needs to
explicitly support fast changes or re-use. Rapid component construction should make
this easier, and in robotics, it can take advantage of the fact that many changes are sim-
ilar. If a new sensor or a new output is added, many processing steps typically re-occur
in different combinations, like data parsing, filtering, fusion, communication setup, or
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