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Abstract
AspectC++ is a general purpose aspect-oriented language extension
to C++. It is aimed to bring fully-fledged aspect-oriented programming (AOP) support in areas with strong demands on runtime efficiency and code density. This makes it possible to exploit the power
of AOP for the domain of (deeply) embedded systems, where computation speed and available memory resources are strictly limited.
AOP concepts are particularly useful for the development of scalable embedded system product lines. This will be demonstrated
by a real world example: a small embedded device equipped with
meteorological sensors and an 8-bit micro-controller running AspectC++ code. By covering the complete build cycle of configuration, compilation and installation, participants will understand, how
easy it is to integrate AspectC++ with an existing tool chain. A presentation of the AspectC++ tools for Eclipse and the pure::variants
variant-management system rounds up the demonstration.
Categories and Subject Descriptors D.2.2 [Software Engineering]: Design Tools and Techniques; D.3.3 [Programming Languages]: Language Constructs and Features
General Terms

Languages, Measurement, Design
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Figure 1. Weather station configuration process in Eclipse.
In the configuration space the user selects all wished features from
the feature model (1). The family model maps features to logical implementation components (2), which in turn are mapped to physical
implementation files (3). The thereby determined set of implementation files for a concrete configuration is used to build the actual
weather station variant (4).

1. Introduction
AspectC++ is a general purpose aspect-oriented language extension to C++ designed by the authors and others[3]. It is aimed to
support the well-known AspectJ programming style of AOP in areas with stronger demands on runtime efficiency and/or code density. One of these areas is the rapidly growing domain of embedded
and deeply embedded systems. This domain is characterized by extreme constraints in memory and processing power (typically 8-bit
micro-controllers and only a few kilobytes of RAM). AspectC++
enables developers to take advantage of AOP concepts for the development of embedded system product lines, as it combines fullyfledged AOP support with minimal overhead in the resulting code.
Besides providing a better encapsulation of typical cross-cutting
concerns (such as synchronization, instrumentation, tracing...) AOP

concepts are particularly useful for the development of highly flexible, yet resource-efficient, embedded software product lines. In this
domain, AOP can even be superficial to object-orientation, as it
provides excellent separation of concerns with practically no additional costs compared to a plain C approach with preprocessorbased configuration[2].

2. The Demo
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The goal of the demonstration is to show, that AOP is
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affordable with respect to the resource consumption of the generated code.
usable today as the related tools have reached a high level of
maturity.
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The product line development process and the AspectC++ tool
chain will be demonstrated “hands on” with a real world example.
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Figure 2. Feature diagram describing the available configurations of the embedded weather station product line.
2002 he started to cooperate with pure-systems GmbH in Magdeburg, Germany, to speed up the ac++ development and to evolve it
from a research prototype to a commercial product.

The example is an embedded weather station product line. Participants will understand, how aspects can be used to implement product variants (Figure 2) that scale well in terms of provided features
and required resources (Figure 3).
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integrate into existing tool-chains and can be used in combination with any standard-compliant C++ compiler such as g++
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ACDT: the AspectC++ development tools for Eclipse provide
an easy and sophisticated integration of AspectC++ into the
Eclipse IDE. By features such as join-point visualization, debugger integration, and extra crosscutting views, developers
have always a complete overview on how aspects interact with
other parts of the code. The ACDT are Open-Source and available under http://acdt.aspect.org.
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Figure 3. Footprint comparison (RAM, flash) for different weather
station configurations
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