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Multi -Quality Workbench for 

Cyber-Physical Systems.

Cyber-physical systems are self-regulating complex

systems comprised of interconnected virtual and

physical systems. In the near future, such systems will

become more and more pervasive. That is, large

amounts of interconnected distributed systems are

spread over the world with growing density and

coverage. This new type of complex systems poses the

need for novel engineering techniques for the virtual

and the physical part. In QualiTune we focus on novel

software engineering techniques , whereas ZESSY-

TIS investigates the development of physical systems.
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The main goal of our project is a new software

engineering technique, suitable for development and

maintenance of software for cyber-physical systems.

Our results include a CPS software development

workbench , based on a multi -quality optimizing, role-

based composition system, including sophisticated

mechanisms for test and verification. In the following

our main contributions are outlined.

This work package aims towards a role-based software

architecture, which is able to adapt to frequent

changes of the environment . Roles provide a natural

way to describe the dynamics of such systems by

means of role models (collaboration patterns) and story

boards / causality models. The envisioned software

architecture follows the tools and materials design

metaphor.
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This work package aims towards composition-based

testing (ComBaT), i.e. incorporating test artifacts in

addition to known software artifacts (code fragments,

design models, requirement descriptions, etc.) in a

composition system. Additionally an approach for

model-driven energy testing is envisioned (MBET).

This work package aims towards a quality composition

system (QCS) to separately describe non-functional

properties (NFP) of software artifacts. The overall

system is described using the Hyperspace approach of

Tarr and Ossher. Interrelations between NFPs are

described using propositional logic. Finally, context -

dependent variants of the system (e.g., usage context,

location, time, ¤) are expressed using feature trees.

public class Main {

public static void  

main(String args []) {

for ( int i = 0; i <   

Math .round ( Math .random ()

* 5 ) ; i++) {

System. out .println (i);

}

}

}


