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The Message Passing Interface (MPI) is widely used to write parallel 
programs using message passing. MARMOT is a tool to aid in the development  
and debugging of MPI programs, i.e. it verifies the standard 
conformance of an MPI program and helps to debug the program in case of 
problems. MARMOT is currently being developped within the European 
CrossGrid project [1] involving 21 partners, and its first prototype  has 
been tested successfully by using some applications of this project, 
e.g. code for high energy physics. 
 
The design goals of MARMOT are:  
 
1. Portability: by verifying that the program adheres to the 
MPI standard [4] it enables the program to run on any platform in 
a smooth and seamless way. 
 
2. Scalability: the use of automatic techniques that do not need 
user intervention allows to debug programs running on hundreds or 
thousands of processors. 
 
3. Reproducibility: the tool contains a mechanism to detect possible 
race conditions. It also detects deadlocks and 
notifies the user where and why these have occurred. 
 
Currently MARMOT supports the full MPI-1.2 standard, i.e. both the C  
and Fortran language binding. 
It uses the MPI profiling interface to intercept the MPI calls for  
automatic analysis at run-time. This profiling interface is part of  
the MPI standard, therefore any MPI implementation that conforms to this  
standard has to provide this  
interface. MARMOT adds an additional MPI process for all 
tasks that cannot be handled within the context of a single MPI 
process, like deadlock detection. In case of a deadlock, MPI calls can  
be traced back on each node. Information between the MPI 
processes and this additional debug process are transferred using 
MPI.  Another possible approach is to use a thread instead of an MPI 
process and use shared memory communication instead of MPI [5]. The 
advantage of the approach taken here is that the MPI library does not  
need to be thread safe. Without the limitation to shared memory 
systems the tool can also be used on a wider range of platforms.  
Since the improvement of portability was one of the design goals we 
didn't want to limit the portability of MARMOT. 
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