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I am a PhD student, whose research key objective is to propose and validate scalable, 
incremental solutions, enabling flexible deployment and delivery of inter-domain quality 
of service (QoS) across the Internet at large. The first part of my doctoral research deals 
with how to provide end-to-end quality of service over heterogeneous technologies 
challenged by emerging SAN/LAN standards providing various QoS mechanisms. So far, 
I had used the TUCN backbone at 1 Gbps to study the set of QoS mechanisms offered by 
these technologies.   
 
The DAAD scholarship at the Simulation of Large Systems Department, led by Prof. Dr. 
Hans-Joachim Bungartz, gave me the grate opportunity to fully benefit of the newest 
networking technology and architecture, Infiniband, installed on the department’s cluster, 
to learn more about its quality of service mechanisms. 
 
During my internship, 2nd of July – 15th of September, I have done my research and work 
under the supervision of Dipl.Ing. Ioan Lucian Muntean and Dipl.Inf.Univ. Ralf-Peter 
Mundani. There were three major tasks that I had to complete: study and understand the 
new Infiniband architecture and its mechanisms, design and implement a profiler for MPI 
programs, experiment and measure the performance of MPICH and LAM on the cluster.  
 
The first part of my research, concerning Infiniband technology, generate a lot of 
excitement for me being the latest open interconnect standard for building next 
generation high-end systems in a radical different manner. This led me to the following 
common questions that I tried to answer: what is Infiniband Architecture, how it is 
different from other on-going developments and standardization efforts such as Virtual 
Architecture (VIA), Gigabit Ethernet, TCP Offload Engines, how does it perform 
compared to other proprietary cluster interconnects such as Quadrics and Myrinet, what 
unique features and benefits does IBA bring to design next-generation high-end systems 
and more important how does it define and implement the quality of service 
mechanisms? 
 
Infiniband Architecture has been emerging as the next-generation interconnect for I/O 
and inter-process communication. A major target application of this new industry 
standard is to use a single switch fabric to design clusters and servers with high 
performance and scalability. IBA provides several mechanisms and services - multiple 
transport services (reliable connection, unreliable connection, reliable datagram, 
unreliable datagram, raw datagram) that provide flexibility to develop upper layers, 
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operating system bypassed socket direct protocol, multiple operations: Send/Recv, 
RDMA Read/Write, Atomic operations, multicast support, partitioning, virtual channels, 
protected operations with keys and protection domains. 
 
For my doctoral research, the main features of IBA that make it attractive were the high 
bandwidth, the low latency and the flexibility for supporting RAS (Reliability, 
Availability, Serviceability) in next generation systems implementing multiple CRC 
fields (integrity checked hop-by-hop and end-to-end), reliable transport protocols, fail- 
over mechanisms, build-in management services, and quality of service mechanisms.  
Also, this first task gave me the opportunity to share my knowledge in the networking 
field with the people from the department and fully benefit from their experience with 
this new technology. 
 
The second task was to provide a tool for profiling MPI programs in order to help the 
students to compile and run (under specified configuration: machine file, number of 
processes, number of processors) their MPI program, do time profiling for the program 
and generate the performance graphic (processing time as a function of number of 
processors used).   
I have to mention, that, in MPI, there is no profiling possibility “by default”. I had to 
choose between the following three solutions: to make an extension for MPI, to modify 
mpirun, to add profiling code in students' programs. After discussing this aspects with my 
supervisors I choused the third solution, to add profiling code to students' programs 
because the project was suppose to do time profiling not just to use library from which 
we can just print the results.  
The implementation was made using C programming language, bash and awk for the 
scripting part. 
 
This second part was challenging too, because I was the designer, the programmer and 
the tester and mainly because it was the first time that I had the chance to complete a 
project that will be used for the benefit of the students to help them understand the 
advantages of parallel programming.  
 
For the third task I compared the performance of LAM (Local Area Multicomputer) and 
MPICH (MPI Chameleon) in an effort to provide performance data and analysis of the 
releases installed on Mozart cluster at the SGS Department, conducting experiments to 
measure MPI process startup time (because startup time can become an important factor 
in the execution time of programs with small problem sizes as the number of processors 
is increased), do latency and bandwidth tests. For two weeks I tested the performance of 
these MPI versions on the cluster, a 64 dual processor nodes and with Infiniband 4X 
interconnect technology, running Linux RedHat 9 along with MPICH 0.9.4 and ALM 
6.5.8 versions.  
 
Beside my three tasks I had the chance to take part in a Hauptseminar on Cluster 
Computing - to experience the German educational environment, to learn more about 
cluster technologies and architectures, and in a wonderful lecture on applications of 
parallel programming and numerical methods in Nano- and Biotechnology. 



 
Now, after returning home, I can conclude that this internship at the SGS Department was 
an extraordinary experience. From the scientific point of view I learned a lot because I 
faced one of the newest technology and architecture, I run programs on 64-nodes cluster, 
I did a lot of C and script programming; the entire surroundings was highly motivating. 
Also, I had the chance to participate in seminars and lectures in a completely new filed of 
studies, to discuss with people from department and receive a lot of help and answers 
from them, to access the library and receive the latest articles on cluster technologies.   
 
This was also an opportunity to live in a new cultural environment. 
 
After I completed my internship at SGS Department and returned home, I was asked by 
my professor from my home university to give a talk on Infiniband Architecture to the 
students enrolled in the Advanced Study program at our department.  
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