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Your Special Challenge

Develop a parallel application that does multiply two
Matrices C and MPI

The multiplication of matrices is often done to solve challenges in applied mathe-
matics, physics, and engineering. And it is a frequently used example in courses
which focus on parallel and distributed systems [1][2][3][4][5][6].

The individual steps of your task

1. Investigate how to implement with the programming language C and
with MPI an application that is able to calculate the matrix product
from two matrices in parallel. Literature provides many helpful sources,
covering the matrix multiplication and how to implement it in C with
MPI [7][8][9][10][11][12][13][14].

2. Deploy a MPI environment for testing and development on physical hardware,
inside virtual machines [15][16] or inside a public cloud infrastructure service
like EC2 [17][18][19].

3. Develop your application with C and MPI.

4. Test your application on your own MPI cluster and test it on our 128 node
cluster with the 512 CPU cores. Test your application. . .

• with sufficient large problem sizes (matrices) and

• with different numbers of cores (1, 2, 4, 8, 16. . . 512) and

calculate the speedup. Your outcomes may prove some of the laws and limi-
tations we already discussed during class in slide set 1.

5. Create a presentation (max. 30 Minutes) with maximum 15 slides and addi-
tionally a live demonstration. Give your presentation during class or during
an exercise session.

Some final words to motivate you

In real life, one or two weeks is a typical amount of time to do such a task in parallel
to your daily tasks. In this course you have several weeks and you are not alone.
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Last but not least, questions of the exam will cover this special task!
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