
Stefanovic Cedomir, postgraduate student 
University of Novi Sad 
Faculty of Engineering 
Department of Communications and Signal Processing 
 
 
Subject: Report on my student internship at the university of Stuttgart  
 
 
Objectives and expectations 
 
Since I graduated Communications, my background in the subjects related to 
Computer Science was rather basic and to the greater extent purely academic. Sadly, 
the education in Yugoslavia is primarily focused on theoretical level, so one can not 
acquire knowledge  sufficient for the following real life practice. Therefore, I saw this 
internship as an good chance to learn more about these topics.  
 
Also, having done some rather time consuming coding and decoding simulations for 
my graduation thesis, I was interested to determine the possibility to apply parallel 
programming and execution in these fields. Obtaining faster and more accurate results 
(by dividing and increasing the workload) is a great advantage. This was the primary 
goal of my internship. 
 
And last, but not the least, this internship was an opportunity to get a flavour of living 
and studying in Germany, see the way the German universities function and to 
explore the chances for my further education.  
 
 
Assignment 
 
My assignment here was twofold. I was simultaneously attending the practical classes 
which are held at the Department of Simulations of Large Systems (SGS) and making 
my own program which  I later parallelized. 
 
The beginning of my stay I spent familiarizing with the Linux environment and 
various tools  embedded into it. Afterwards, I learned the C programming language. 
Since I had some experience in Visual C++, this was accomplished rather fast. The 
following weeks I spent developing my program, which basically performs simulation 
of coding, transmitting through additive white Gaussian noise channel and decoding 
of low density parity check (LDPC) codes. The aim of this simulation is to get a hint 
on the quality of these codes (in the terms of Channel Coding Theory). As a starting 
point I took the previous program that I made for my graduation thesis. Basically I 
had to do it from the very beginning, since the old program relied heavily on the 
Microsoft Foundation Classes included in the Visual C++ package. In the same time, I 
improved the program to support both the regular and irregular LDPC codes. 
 
After making the program, I studied OpenMP, which is a shared memory paradigm. 
Then I parallelized the program in two ways. Firstly I parallelized it over the number 
of codewords – I divided the parts of  simulation that could be parallelized on several 
processors, and each of them performed on its share of codewords. Next I parallelized 



it in such a way that all the processors were jointly decoding one codeword after 
another. In both cases parallelization was not straightforward, because I encountered 
problems when dealing with functions that include static variables. Both of this 
versions I ran on the CUSS (Common Ulm Stuttgart Server). 
 
When I finished the OpenMP parallization, I learned Message Passing Interface 
(MPI), used for making programs that run on distributed memory configurations. 
Now I parallelized  the program using MPI. This version I ran on the computers of the 
SGS department. 
  
In order to represent the results, I learned how to use gnuplot, which turned out out to 
be really simple and powerful tool. 
 
 
Evaluation 
 
First of all, I gained practical and useful knowledge of the C programming language, 
that now I feel really comfortable programming in it. Secondly, I became accustomed 
to Linux environment and all the supplied tools.   
 
The classes that I attended  were really helpful. I learned a lot about computer 
architecture, especially vector and parallel computers. There I was provided with the 
basic knowledge on both OpenMP and MPI, which I extensively used to make my 
program. 
 
I successfully made both OpenMP and MPI versions of my program. The results I got 
showed that the running times of the simulations can be significantly shortened by 
using parallel execution. Compared to the original (serial) version, the running time 
roughly decreased by the factor equal with the number of processors employed. The 
another important result that I got, in regard to the OpenMP version, was that it is 
better to parallelize simulation over the number of codewords then to parallelize 
decoding of the each codeword. This is a consequence of the time needed to 
synchronize different threads.  
 
Making the MPI version turned out to be rather simple compared to the OpenMP 
case. The modifications I had to make to the original program were small, basically I 
ran completely the same program on different processors, and just merged their 
outputs. I implemented some load balancing in this version of the program, but the 
best speedup I could get was about 5%.  Since there is SimLab in Belgrade in which 
MPI programs can be run (thanks to the German Hochschulrektorenkonferenz), the 
experience I acquired could be of a real usage in the future. 
 
To sum it up, the time I spent here was very useful for me. I got the routine which is 
needed for comfortable programming. The working environment at the SGS 
department was highly stimulating. Although I was working on my own, I always got 
all the help and literature I needed. I see this program as good opportunity for foreign 
students to work in the high-end environment, and get the the expirience in the fields  
which are insufficiently covered in their academic education. 
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