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Objectives and expectations 
 

When I received the SimLab schoolarship, I have already graduated at my home 
institution and I had to make a decision where I will continue my postgraduate studies. 
Therefore, the oportunity of spending a two-month student intership at German institute 
simed as a pretty good chance of getting familiar with the German education system, as 
well as gaining experience in a new field of work which was, I have to admit, quite new 
for me, since I have no previous experience with parallel machines. 

 
Since I have met Prof. Bungartz on a DAAD-funded Summer Academy in 

Petrovac few years ago, I was already familiar with his field of work and I intentionally 
applied for this scholarship, because I am always keen to learn more and upgrade my 
knowledge in different areas, especially in the field of numerical simulations on 
supercomputers, which, I believe, are very important part in the education of a physics 
engineer. 

 
Therefore, when Prof. Bungartz offered me to do benchmark tests, I accepted the 

tasks with a lot of curiosity and challenge, since I strongly believe that gaining 
experience in new field, no meter it is far from the mainstream of my field of studies, is 
an advantage that every person should accept. It was also very clear to me that I might 
not have similar chance in my further education or working experience to obtain detail 
knowledge in the actual performance of parallel machines, and it would certainly be 
helpful to widen my horizons in the direction of parallel computations. 

 
During my stay at the Institute of Parallel and Distributed Systems (IPVS) I 

implemented the HPL benchmark on a test cluster of 4 dual processor Pentium4 Xeon 
nodes. 

 
 
 

The problem 
 
 As I mentioned before, I had no previous knowledge neither in parallel 
computing, nor a big programming experience, therefore I had to start from very basic 
things, such as getting familiar with the theoretical fundaments of the HPL benchmark 
testing.  



HPL stands for High Performance Linpack benchmark and is the benchmark most 
commonly used to place computer systems on the top 500 list, which is the list of the 
most powerful computer systems in the world.  

 
 The crucial software piece of the HPL benchmark test is actually an algorithm for 
solving a dense set of linear equations using the right-looking variant of the LU 
factorization. The user of the benchmark can choose among different possibilities for the 
actual configuration of the test, in order to make it more suitable for the adequate 
machine.  
 

The idea of implementing the HPL benchmark on the small test cluster at the 
Institute was to evaluate its performance and compare its behaviour under different 
libraries and compilers in order to determine which set gives best performance. 

 
The primary task was to edit the Make file, as well as the HPL.dat file in order to 

be able to run the benchmark. After this task was completed, I started the HPL 
benchmark on a single machine, a Pentium 4, Intel Xeon 2.8GHz, running the test with 
different libraries. Since the algorithm contains a matrix-matrix multiplication, a math 
library is needed in order to provide this feature. Therefore, different libraries where 
used, all of them optimized BLAS libraries, such as GOTO BLAS, ATLAS and PGI 
library. They were used with different compilers, such as gcc-2.96 and gcc-3.2 version, 
and the ATLAS and PGI library with the pgi compiler. The tests showed that the best 
performance was gained using the GOTO BLAS library with the gcc-3.2 compiler, and 
the performance obtained was around 70% of the actual performance of the machine. 
Also, different compiler flags where examined to determine which one will give better 
optimization, since always the final aim is to have better and faster code. Therefore, I 
continued the benchmark tests on the cluster using already established libraries and 
compilers, with adequate compiler flags. As I have already mentioned, the cluster 
contained for dual nodes with Pentium4, Intel Xeon 2.4GHz processors. Therefore, I 
runned the HPL benchmark, on one, two, four, six and eight processors consequently. 
The results showed the performance of the evaluated processors, which I displayed in 
percent from the theoretical performance vs. the number of processors in adequate charts. 
Since the interconnection reduces the performance in a certain way, new drivers were 
installed for the interconnection and it was clearly showed that better interconnection will 
certainly result with a better performance of the cluster overall. The tests preformed 
clearly showed that there is an obvious speedup when we enlarge the number of 
processors, over a constant memory used per node. Also, it was obvious that the problem 
size has to be enlarged by approximately square rut of two in order to obtain the desired 
performance, when enlarging the number of processors. 
Tests preformed gave a clear picture of the concrete problem sizes which can be runned 
on different number of processors, showing the maximal possible problem size for a 
certain number of processors, as well as the actual performance obtained when the test is 
runned on different problem sizes up to the maximal one, for given number of processors, 
at an established form of the actual parameters needed to be tuned. 
 
 



 
Evaluation 
 

As a summary, I can conclude that this was an extraordinary experience, not only 
in a scientific way, although I learned and practice in completely new field of studies, but 
also from the point that I had a chance to participate in one new and advanced working 
surrounding, and experience the German live in general. The working team at the 
Institute was open to all my questions and provide all the help I needed to overcome the 
difliculties I was facing while completing the task I was given, making me feel a real part 
of the new surrounding. Of course at this point I must mention the fundamental fact that I 
had a lot of help from Mr. Markus Brenk who gave me precise and detailed description of 
the actual problem and was very cooperative. I think that with him I could actually 
experience the real educational surrounding in one typical German university.  

 
 This was also an opportunity to have closer insight in a new culture and 
environment, which would be of great advantage for me, since I strongly decided to 
continue my postgraduate studies in one of the well respected German institutions or 
universities, and this experience was the turning point in my decision. I truly believe that 
this was an outstanding experience for me, and I believe, it will be very helpful in my 
further carrier. 
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