
PSE, at the core of computer science 

master thesis proposals 2016  

• OO Programming and programming languages 
• Making new programming language mechanisms (packages of classes) 

• Let the compiler catch more programming errors when using patterns. 

• Make a small/medium sized  system 

• Modelling and design patterns  
• Can modelling (like UML)  be made executable, and programs models ? 

• Design patterns for distributed and parallel programs 

• Design Patterns for Secure Programming 

• Software Engineering 
• Evaluating the various System Development methods.  

• Finding the ‘best’ agile method. 

• Making tools (eclipse) for embedded systems   

• Parallel tools & algorithms 
• New parallel algorithms, triangulation 

• Cloud computing 

• Security 
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Background & courses to qualify: PSE 

• Your background: 

• At least two programming courses and if possible a systems 

development course 

• An algorithm & data structures course (a must !) 

2 



Courses to take fall 2016 / spring 2017: 

• Take >= 30 credits from this list  for PSE each semester: 

• Fall 2016: 
• Programming languages INF 3110   –  10 credits 

• Algorithms and efficiency INF4130  –   10 credits 

• Process Improvement and Agile Methods 

 in Systems Development INF 5181    – 10 credits 

• Unassailable IT-systems  INF 5150    – 10 credits 

• Spring 2017: 
• Distributed Objects  INF 5510             –  10 credits 

• (Compiler Technique INF 5110            – 10 credits)  

• Model based system devmnt INF5120 – 10 credits 

• Operating systems (INF 4151)              –   20 credits 
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How to contact PSE (10th ): 

 
• Modelling: (Birger Møller-Pederesenbirger@ifi.uio.no), 

Parallel programming: Arne Maus, arnem@ifi.uio.no 

• Software Engineering: Dag Sjøberg: dagsj@ifi.uio.no 

                                        Yngve Lindsjørn: ynglin@ifi.uio.no 

• Latex, languages:  Dag Langmyhr: dag@ifi.uio.no 

• Knowledge Federation: Dino Karabeg: dino@ifi.uio.no 

• Distributed OO systems: Eric Jul , ericbj@ifi.uio.no 

•                                   Arne Jørgen Berre, Sintef 

• Security:                       Ketil Stølen: ketils@ifi.uio.no  + 5 PhD students  
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Master thesis proposals 
 

Birger Møller-Pedersen   

[ birger@ifi.uio.no ] 

 

•State Machine Design Pattern 

•Objects and Classes 

•Packages as objects 
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State Machine Design Pattern 

• ‘State Pattern supporting both composite States and 

extension/specialization of State Machines’, Birger Møller-

Pedersen, Ragnhild Kobro Runde, PLoP 2016, 

Monticello, Illinois, USA 

• Known implementation in Java 

 

• How would it be in other languages, like C#, Python, 

Ruby, Scala? 

• In functional languages? 

• Would these languages add something to the pattern 



Objects and Classes 

• Some languages have objects only, like Self 

• No new c() but rather cloning of existing objects, and delegation 

• Some languages have classes, and objects only as 

instantiations of classes 

• Some languages have classes and singular objects 
• class C {. . .} 

•       C {. . .} 

•         {. . .} 

 

• How would a language be that supports both objects and 

classes? 
 



Packages as objects 

• Most languages have a package-like concept: a grouping of types, 
interfaces and classes. 

• Package Templates, PTs (developed at Ifi) generalize packages: PTs 
may be tailored to specific needs and PTs may be combined: 
• Renaming classes and renaming properties of classes 

• Combining classes from several PTs into one class 

• Adding properties to classes, and override methods 

• All of this is done on the program text/AST, but still type safe: type 
properties of templates are maintained in the instantiated package. 

 

• New languages do not have packages, but rather just special objects. 

 

• How many of the PT-mechanisms may also be supported if packages 
are objects, and how should it be done?? 



template Graph { 

   class Node{ 

      Edge[] outEdges;  

      ... 

   } 

   class Edge{ 

      Node from, to; 

      ... 

   } 

} 

package RoadAndCityGraph{ 

   inst Graph with Node => City, Edge => Road; 

   class City adds{ 

      String name; 

   } 

   class Road adds{ 

      int length; 

   } 

} 



Master’s Thesis Proposals 
 

Eric Jul 

Programming and Software Engineering Group 

ericbj@ifi.uio.no 

 

Fall 2016 

I teach INF5510 ”Distributed Objects” every Spring 

Veiledning: enten på dansk or English (American) 

 One  to two  face-to-face meeting in office at IFI 

 1-3 Skype meetings as needed 

 Document sharing, e.g., via Dropbox 

Project areas: 

 Design Patterns 

 Distributed Objects and Cloud Programming 

 Object-oriented Programming Languages 

mailto:ericbj@ifi.uio.no


My Background 

Associate Professor since June 2016 at the PSE group, IFI, UiO. 
 
Previously: 
• 5 ½ years at Bell Labs Dublin doing Cloud Programming 

Research – and at the same time a part-time Professor II at the 
PSE grouip, IFI. 

• 28 years at the Dept. of Computer Science, University of 
Copenhagen (DIKU) of which I was a Full Professor the last 
nine years. 

• Ph.D. from the University of Washington, 1989. 
 

Research Interests: ”How to program distributed 
systems/internet/Cloud”. 
 
Strong believer in Learning-by-doing. 
 
Open for suggestions for projects. 

 
 
 

 



Design Patterns 

 Design Patterns for Mobile Devices 

 Design Patterns for Cloud Computing 

 

A comparative study of either area. 

Must be combined with the actual implementation of multiple 
design patterns in a prototype system 

 

 How languages affect design patterns 

 

An analysis of how different language designs affect various 
design patterns, e.g., some languages have features that directly 
implement some design patterns, such as iterator or singleton. 

The analysis must be combined with experimentation, i.e., 
implementing some design patterns in a number of different 
languages. 

 

 



Distributed Objects, Language 

Mechanisms 
 

• Implementing the TRACK mechanism in Emerald 

• TRACK is a proposed language construct that allows an object, A, to 
keep track of where another object is currently located in a distributed 
system. 

• Combination of implementation (both compiler and runtime) and 
language level usage of the concept. 

• Co-author an article with me on the subject for a conference 

 

• Type-based Access Control, Locks, and Authentication 

• Using the restrict-to mechanism to limit access control 

• Implement a number of examples of how to provide language based 
control mechanism 

• Write a catalog of useful ways to use type-based access control  

• Co-author an article with me on the subject for a conference 

 

 



Distributed Objects, Language 

Mechanisms 
 

• Wacth dog service: Write an Emerald program that 

implements a watch dog service that runs on Planetlab. 

The service provides the ability to keep a user service 

running in a number of replicas by monitoring the replicas 

and starting up new replicas when previous ones 

disappear, e.g, due to node crashes. 

• Network map: Write an Emerald program that maps out 

the internet nodes where your Emerald program runs. It is 

to replicate itself onto all available nodes and then monitor 

which nodes are up, how long they have been running, 

and what the round trip delays are between the nodes. 

 



Ketil Stølen offers: 

MSc-topics on cybersecurity and risk 

See http://heim.ifi.uio.no/~ketils/ for 

overview of ongoing research 

Email kst@sintef.no if you would like  

a chat on potential topics 

http://heim.ifi.uio.no/~ketils/
http://heim.ifi.uio.no/~ketils/
http://heim.ifi.uio.no/~ketils/
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Master topics – Teamwork and Large 
Scale Agile Software Development 

 

 

1) Large-Scale Agile Software Development. Agile methods were first used in small 
projects with little criticality. How can agile practices be adapted and combined 
with traditional practices to function effectively in large-scale development and 
multi-team environment? 

Challenges:  

•System architecture across teams 

•Working agile in “non-agile” organizations and settings  

•Consistency across teams for the development practices 

•Inter team dependences 

•Team leader role and product owner role 

•Handling requirements in distributed development 
 

2) Conduct a literature review of research on teamwork and the relation to team 
performance and personal success in software development 
 

3) Conduct an empirical study (qualitative and/or quantitative) on how teamwork 
factors such as team leadership, team cohesion, communication and self 
management effect team performance and personal success in software 
development teams. 

 
 

 



CONTACT 

Yngve Lindsjørn  

ynglin@ifi.uio.no 

91549139 
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Master thesis topics 

Arne.J.Berre@sintef.no and arneb@ifi.uio.no 

 (ref. course INF5120) 
 

• Big Data from IoT  with AI/Machine Learning–  for  various Application 

domains/partners 

• Big Data and IoT Technologies for Fisheries and Aquaculture (Data Bio 

project – Norwegian Fishery industry) 

• Big Data and AI for Energy and Smart Grids (Energytics – Hafslund) 

• Machine Learning/AI Analytics applied to forecasting and predictions in 

various domains (Smart Cities, Fisheries, Energy, ….) 

• Big DataTechnologies and IoT  for Agriculture and/or Forestry   (Data 

Bio project) 

• Big Data and IoT Technologies for Smart Cities (with Telenor) 

• IoT and NoSQL databases - Big Data architectures and benchmarking 

• Thesis topics are related to the GEMINI Center for Big Data and Telenor 

AI lab and IoT network with SINTEF, UiO and NTNU 
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Master thesis  

suggestions 2016 

Eyvind W. Axelsen 
(eyvinda@ifi.uio.no) 

 

Associate Professor II at Ifi, UiO 
• I.e., I’m a part time employee 

• Programming and Software 
Engineering (PSE) research group 
 

Head of Software Development 
(«utviklingsleder») at Fürst Medical 
Laboratory 

• Biggest laboratory in Norway, > 400 
employees 

• > 10 000 patients per day, > 100 000 
analysis results per day 

• Strategic focus on IT 

 

Some ideas for theses follow. Do you 
have your own idea? Get in touch! 
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Compiler/transpiler for PT in C#/Roslyn 
• PT: Package Templates – a mechanism for 

reuse and adaption of packages in 
Java/C#/OO languages 
• Adapt an entire class hierarchy 

• Change names, merge classes, etc 

• Preserve static semantics, type safety 

• Roslyn is an open source compiler platform 
for C# from Microsoft 
• Syntactic analysis, semantic analysis, code 

generation 

• Parsing of partially complete code 

• Used by Visual Studio, ReSharper 

• https://github.com/dotnet/roslyn  

• Can we utilize this tool to build a type safe 
transpiler from PT to C#? 
• Evaluate Roslyn for this purpose 

• Build a prototype implementation 

• Requires: 
• Solid programming skills (Java/C#/similar) 

• Some compiler knowledge 

• Recommended subjects: INF3110 and 
INF5110 

A1 

B1 

C1 

A2 

B2 

C2 

A3 

B3 

C3 

template T1 template T2 package P 

People:  

Eyvind W. Axelsen, Ifi, supervisor 

Stein Krogdahl, Ifi, supervisor 

Contact: eyvinda@ifi.uio.no  

https://github.com/dotnet/roslyn
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DSL for rules based on medical analyses 
• DSL = Domain Specific Language 

• A programming language that is specific to the problem at hand 

• A programming language that YOU make!  

• Lots of hard-coded rules today 
• Results from single or multiple analyses, patient’s history and results from 

genetic tests, threshold values, etc  decisions about further analyses, 
comments, warnings, etc 

• Discrepancy between the understanding of the medical profession and the 
software engineers – are the rules correct? 

• Make a language that “everyone” can understand, that is transparent 
• Users without knowledge of informatics 

• But with strong medical skillset 

• How can we make something that is both understandable and sufficiently 
expressive? 

• Truth tables, programming or modeling languages? 

• Requires: 
• Solid programming skills (Java/C#/similar) 

• Some compiler knowledge  

• Interest in understanding the domain 

• Recommended subjects: INF3110  
and INF5110 

 

People:  

Eyvind W. Axelsen, Ifi/Fürst, supervisor 

Torleif Trydal, Fürst, chief attending physician 

(«overlege») 

Johan Bjerner, Fürst, chief attending physician 

(«overlege») 

Contact: eyvinda@ifi.uio.no  
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Short(?) master: reimplement OO services with 

functional programming on the .NET platform 

• Services written in C# for exchange of medical 
information 
• Message based communication over TCP 

• In-house/external 

• Real-time constraints 

• Can these be written in a more 
concise/safer/better manner with F#? 
• Compare and contrast the languages/paradigms w.r.t. 

this use case 

• Do an analysis of the benefits (if any) or downsides (if 
any) to each implementation in a real-world scenario 

• Requires: 
• Solid programming skills (preferably Java/C# and 

ML/Haskell/F# or similar) 

• Interest in programming languages 

• Recommended subjects: INF3110, maybe 
INF2810? 

 
People:  

Eyvind W. Axelsen, Ifi/Fürst, supervisor 

Fürst software team 

Contact: eyvinda@ifi.uio.no  

OOP? C#? 

Functional? F#? 
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Master thesis proposals 

• Viktoria Stray stray@ifi.uio.no 

• Postdoctoral researcher (previously worked as a 

consultant at Accenture) 

 

• Possible topics: 

• Accessibility in agile software projects 

• Software processes and code quality 

• Teamwork in agile software projects 

• Use of grounded theory in Software Engineering 

 

mailto:stray@ifi.uio.no


Classification of Parallel  Algorithms  

A classification of parallel algorithms has been developed which 
partition algorithms into 3 classes : 
 NI – none Interacting,  

 WI -weakly Interacting,  

 SI - strongly interacting 

based upon the order of the number Interactions  = 
synchronization/data exchanges needed between the threads 
compared with its order of execution. 
 

Use this classification to: 

- Classify well known parallel algorithm  

- Make new  faster parallel algorithms with a reduced order of 
interaction 

- Improve this classification of parallel algorithms. 
 

Theory, programming and  empirical  evaluation of algorithms. 

 

Supervisor: Arne Maus (arnem@ifi.uio.no)  
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Making a 3 D (2 ,5 D) visualization of a Delaunay 

triangulated surface of a landscape or a figure 

If you have a fast detailed Delaunay triangulation of a landscape, a 

figure, a building (adding z-values to the model), 

How to view this model from any view– point. Move through this 

model. 

Set view point 

Set lighting point 

Smooth surface 

‘Remove’ hidden surfaces 

Make these algorithms parallel 

 

Theory, programming and  empirical  evaluation of algorithms. 

 

Supervisor: Arne Maus (arnem@ifi.uio.no)  
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MS Topics in Knowledge Federation 

The task of knowledge federation is to make knowledge, information 

and information technology more useful to humans by developing new 

ways in which information is created, organized and shared. Think of it 

as algorithm design or as technological innovation on a very high level, 

where ‘discoveries’ are new ways in which science, journalism, 

education, governance and other basic institutions might operate. 

Knowledge federation is an exciting new field to work in. It is 

developing fast, and we need good people. 

So if you may be interested in growing with a new field, or in applying 

your programming and/or other skills toward creating a better world, 

through better use of knowledge, we can formulate a MS project that 

suits your talent and interests. Our MS theses may or may not involve 

programming. Here are some examples. 

•Domain Map is a tool which a scientific discipline or any other 

community may use to organize its knowledge. The task is to create a 

simple prototype. 

•Collaborology is a university course model, a redesign of the way 

education operates. By studying and describing this model, and 

perhaps developing it further, you may learn and explain on a 

concrete example how information technology can be applied to 

recreate basic institutions. 

 

Dino Karabeg 

MS Topics in  

Knowledge 

Federation 

OJD 10463 

dino@ifi.uio.no 

tel. 412 92 049 

 



Available MSc thesis with  

Gunnar Bergersen (gunnab@ifi.uio.no) 



Eye tracker tool support for experiments in 

code comprehension 

Replace  

“face” 

 with 

 “code” 



Tool support for conducting cognitive tests 

during experiments 



Tools for IDE trackers / key loggers for 

highly realistic experiments 



Tools for better automatic feedback and 

data collection during student learning 



Tools for better grading of programming 

practice tasks or assignments 

• https://github.com/jupyter/nbgrader/blob/master/README.md 

 

https://github.com/jupyter/nbgrader/blob/master/README.md
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Tools for better cheating detection and 

prevention in code assignments 

Index #3, 2016, s. 6 



Tools for longitudinal and anonymous data 

collection on school children 

Foto: Per Kristian Bjørkeng 

http://www.aftenposten.no/kultur/Playgrounds-Larer-deg-a-programmere-uten-at-du-merker-det-604752b.html 


