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INFORMATICS MASTER STUDIES

 The main goal of informatics master studies is education of experts in the field
of Informatics in three study programs

 Computer Science

 Information Technologies

 Software Engineering

 Information Systems

 Teaching Methods in Informatics

 The courses are designed to accomplish the following

 Enable students for individual and team work

 Software systems development

 Application of formal methods

 ...
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ELECTIVE COURSES

Only a few elective courses over the 
year include doing research
• Seminary C
• Seminary D
• Advanced Topics in Software 

Engineering
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ADVANCED TOPICS IN SOFTWARE 
ENGINEERING

 Made for students interested in doing research

 Work on a complex project

 Individual or team work

 Demands cooperation and communication

 Our work:

 Three ambitious master students (all PhD students starting from October) working in
a team

 Work based on Worst Case Execution Time in SSQSA framework
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SSQSA FRAMEWORK

 SSQSA = Set of Software Quality Static Analyzers

 Aim
 to provide a platform for building set of static software analyzers to ensure, check and

consequently increase the quality of software products

 Characteristic
 language independency based on eCST (enriched Concrete Syntax Tree)

representation of source code

 Nodes

 universal nodes with predefined, language-independent meanings which denote
semantic concepts expressed by constructs of the language

 tokens, elements of the source code, which are leaf nodes of eCSTs. Important
characteristic is that every single symbol existing in the source code has to appear in leafs
of the corresponding eCST. [Rakić, 2015]
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SSQSA ARCHITECTURE
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WORST CASE EXECUTION TIME

 Part of timing analysis 

 Represents the upper (worst) value of the execution time of a program

 Importance

 Real-time systems must satisfy some time limitations

 WCET estimation on source code level

 Allows us to sometimes perform this estimation in the earliest phases of software 
development

 Otherwise, the result could be a highly costly system re-design [Gustafsson et al. 2009]
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ADDING WCET ESTIMATION TO SSQSA USING 
CONTROL FLOW GRAPHS

WCE
T
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RESULTS
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THE IMPORTANCE OF WCET INTEGRATION TO 
SSQSA

 Precise, language independent WCET estimation

 Indicate the irregularities in the phase of writing the source code

 Estimation rich in detail, sometimes invisible to dynamic WCET estimation

 All useful data from the source code is extracted

 eCST intermediate structure is constantly improving in order to provide all the
necessary data for successful and precise analyses

 Goal: as successful estimation as possible, no matter the input language
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ORGANIZATION

 Meetings

 Crucial problem solving

 Decision making on the approach

 Not very often, usually done through online communication

 Implementation done in coordination with supervisors

 Not strictly determined and controlled

 Freedom in problem solving
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WHAT KEPT US GOING VS. WHAT SLOWED US 
DOWN

 What kept us going

 Doing research

 Getting to know complex projects

 Working with more experienced people

 Contributing to a meaningful project

 Acknowledgement

 What slowed us down

 A lot of communication required

 Not knowing the SSQSA project well enough

 Selecting approach in problem solving
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FINAL RESULTS

 First results of WCET estimation in SSQSA framework

 Accepted scientific paper for SQAMIA 2016 workshop in Budapest

 Results and benefits

 Applying the knowledge gained from Research methods course

 Getting to know the „language“ of scientific papers

 Questioning our results 

 Doing research on related work

 Planning future work based on gained knowledge
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CONCLUSIONS ON ATSE COURSE

 Encourages young students to learn more

 Introduces students to complex projects

 Gives insight into process of doing research

 Gives good basis for future researchers

 Good proof whether the students’ gained skills are enough for doing and 
understanding this kind of work
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