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Abstract Problem Frames (PF) have attracted extensive attention and research from the requirements engineering community,
particularly in the environment-based modeling of cyber-physical systems (CPS). However, effectively transforming the problem
models (i. e. , problem diagrams with associated descriptions) of PF into the design and implementation of software is still an
open problem to be solved. This paper proposes an approach to automatically transforming problem diagrams into UML (Unified
Modeling Language) conceptual class diagrams and use case diagrams.which can directly guide downstream designs and imple-
mentations. A method of combining PF and model-driven technology is proposed. This method, together with the developed tool
support,improves the quality of requirements through collaborative modeling by stakeholders and software designers, thus allo-
wing for the smooth transition from modeling in the problem space to software design in the solution space. This method is ap-
plied to the package router control problem,a benchmark case study in the PF literature,to illustrate its feasibility and how the
work can be used in a practical setting, which plays an important role in promoting the PF approach from theory further into
practice.
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Fig.8 Problem diagram of package router
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