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some research topics in software engineering



EASElab (Empirical and Automated Software Eng. Lab)

We automate software engineering for the next generation of intelligent, autonomous, and variant-
rich software systems. We explore new ways of software creation, analysis, and evolution. Our appli-
cation domains are automotive systems, systems software (e.g., Linux kernel), software ecosystems 
(e.g. Android apps), and mobile robots.

Focus areas
Model-Driven Software Engineering (MDSE)
Software Analytics (SWA)
AI Engineering (SE4AI/AI4SE)
Software Product Line Engineering (SPLE)
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http://www.easelab.org
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agenda

feature models in the Linux kernel (Patrick/Thorsten)
autonomous/robotics systems (Thorsten)
software quality assurance (Mukelabei)
product-line processes (Wardah)
the virtual platform (Daniel)
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feature modeling



avoid illegal variants
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feature models in the Linux kernel
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feature
model

Berger, She, Lotufo, Wasowski, Czarnecki. A study of variability models and languages in the systems software domain. IEEE Transactions on Software Engineering, 2013



Linux kernel configurator (xconfig)
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Linux kernel
~15,000 features

Berger, She, Lotufo, Wasowski, Czarnecki. A study of variability models and languages in the systems software domain. IEEE Transactions on Software Engineering, 2013

Franz, Berger, Fayaz, Nadi, Groshev. ConfigFix: Interactive 
Configuration Conflict Resolution for the Linux Kernel,” 43rd 
International Conference on Software Engineering. 2021.
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RoboCup tasks perception human-robot interaction

gesture recognition

autonomous robots

variability



behavior of autonomous systems

continuous dynamics
Newton‘s mechanics
ordinary differential equations
actor models
control properties (e.g., stability)

discrete dynamics
states and state transitions

abrupt changes
operation modes
fail-safe states

temporal properties
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control theory

software engineering



ROBOTICS ARCHITECTURE
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SERA (Self- adaptive dEcentralized Robotic Architecture)
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Garcia, Pelliccione, Menghi, Berger, Wohlrab, “An Architecture for Decentralized, Collaborative, and Autonomous Robots,” in 
International Conference on Software Architecture (ICSA), 2018



SERA: multi-robot mission control

14

PROMISE



SERA: planning and adaptation
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2021-12-15 Chalmers 



SERA: motion planning and control
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SERA: gesture recognition
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ROBOTICS MISSION SPECIFICATION
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user-friendly mission specification
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“Robot r shall visit locations l1 and l2 in this order”

l1 and then l2

Possible to visit l2 before l1 and then to visit l2? 

Φ1=<>((r in l1) && <>(r in l2))         vs.       φ2 = φ1 && ((!r in l2)U(r in l1))



discrete dynamics: code and models
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behavior trees

state machines

Ghzouli, Berger, Broch Johnsen, Dragule, Wasowski, “Behavior Trees in Action: A Study of Robotics Applications,” 
13th ACM SIGPLAN International Conference on Software Language Engineering (SLE), 2020

temporal logics

Φ1=<>((r in l1) && <>(r in l2))

plain code



mission specification patterns
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C. Menghi, C. Tsigkanos, P. Pelliccione, C. Ghezzi and T. Berger. "Specification Patterns for Robotic Missions,” 
in IEEE Transactions on Software Engineering (TSE), 2019



mission specification patterns
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C. Menghi, C. Tsigkanos, P. Pelliccione, C. Ghezzi and T. Berger. "Specification Patterns for Robotic Missions,” 
in IEEE Transactions on Software Engineering (TSE), 2019



model checking, planning, and modeling
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PROMISE
(behavior tree language)



autonomous driving
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UWaterloo, CA
Autonomoose Self-Driving Research Platform
Lincoln MKZ Hybrid

CHALMERS, SE
REVERE Lab, Volvo XC90

Rodrigo Queiroz, Thorsten Berger, Krzysztof Czarnecki, “Geoscenario: An Open DSL for Autonomous 
Driving Scenario Representation,” in 30th IEEE Intelligent Vehicles Symposium (IV), 2019.



road network models

25



behavior and maneuver models
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research assistants and thesis topics

research assistants, deadline: Dec. 20!
https://web103.reachmee.com/ext/I005/1035/job?site=
7&lang=UK&validator=9b89bead79bb7258ad55c8d75228
e5b7&job_id=23034
thesis topics

http://www.cse.chalmers.se/~bergert/teaching
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https://web103.reachmee.com/ext/I005/1035/job?site=7&lang=UK&validator=9b89bead79bb7258ad55c8d75228e5b7&job_id=23034
http://www.cse.chalmers.se/%7Ebergert/teaching
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