HPC Class Questions:
1) Discuss how languages like C and FORTRAN could have impact on parallel program design.  In particular, consider how message passing could be affected by language choice for programs with large arrays.

2) Describe how a large parallel system could be built without any order one bottle necks.  What is an order one O(1) bottle neck and how can they be avoided?  Give an example of an O(1) bottle neck.  Consider a system with large amounts of disk, hundreds of processors, a large custom built interconnect network, and a user community of a hundred users.

3) What should a programmer do?  Take some time and build the fastest possible single computer program and then make a parallel version of it, or build a easy (quick to get running) good but slow single processor program and then make a parallel version? 
4) Design a 16 node hyper-cube interconnection; describe the features of such a network.

5) Why are carry-save adders slow and how would any improvements translate into improve floating point adders and multipliers.  Describe one or more ways of improving addition.

6) The Fat Tree has interconnections that reduce message passing bottle necks, what are they and how do they work?

7)  Explain why we need a standard for floating point arithmetic?  What is a NAN and an INF.  What does the hidden bit contribute?
8) Explain the benefits of using a cache memory microprocessor for vector arithmetic given arrays A(n), B(n) and C(n), and for matrix arrays D(n,n), E(n,n), F(n,n).  You might consider examples of SAXPY and matrix multiply.
9) What is NUMA and how is it used to build large scale parallel cluster machines?  What advantages and what difficulties does it bring to the programmer?
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