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Context

Formal methods are established for in railway engineering

for software development and system modeling. Current

approaches for system modeling are realized mostly in the

B-method [1] or related approaches like Alloy, which have

been established for railway system since the early 90s.

Recently, system modeling approaches from software en-

gineering, e.g. ABS or KeYmaera X, have been applied to

railways and gave promising results. The Abstract Behavior

Specification Language (ABS)[2] was developed to model

distributed software systems, with a focus on resources

analysis, usability and verifiablity, but has been applied in

further domains for system modeling as computational bi-

ology, logistics and memory models.

To compare the software-based approaches to the B-

method in other domains, this thesis is supposed to model

case studies already finished in B in ABS. The case stud-

ies are real world safety-critical systems used to compare

different modeling approaches published by the ABZ con-

ference 1 series. The most current one is the Hybrid ETCS

L3 case study which is based on real world specifications

for a new mode of railway operations on a more abstract

level than the current ABS railway operation model [3].

Thesis

The aim of the thesis is to evaluate ABS as a modeling lan-

guage for one ABZ case study. The student is expected to

learn ABS, choose and implement one of the ABZ case stud-

ies in ABS and discuss the effect of ABS design choices on

the modeling process. If the topic is chosen as a Master the-

sis, the student either chooses a second case study or ver-

ifies safety properties of the first case study with the ABS

toolkit.
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