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1. Processors used in Freescale’s QorIQ chip have 256 KB L2 cache that can be configured also as SRAM and stashing memory. What would be the advantage of using that memory as a cache, regular memory or stashing memory.   Give examples of applications that would benefit from each of these configurations.

2. We would like to perform mathematical operations on matrices using a single processing system with a cache. The cache line is 16 bytes (4 words). The matrix is stored in the memory row by row (eg. A11, A12, ..., A1N, A21, A22, ..., A2N, ... AN1, AN2, ...,ANN) . Each element of the matrix is an integer (4 bytes=1 word). Which of the two programs below would run faster and why? Estimate the total number of cache misses if N is larger than the size of the cache.
	S=0;

For (i=1:N)


For (j=1:N)



S=S+Aij


End

End
	S=0;

For (j=1:N)


For (i=1:N)



S=S+Aij


End

End




3. Write an expression for Amhdal’s law that includes communication delay. What are the major assumption in deriving the Amhdal’s law (list at least two)?

4. Consider a program that performs multiplication of m numbers. Assume that multiplication operation takes 3 time units and that the loop overhead is negligible. Consider the execution of the program on 1 and on n processors implemented using a single shared bus. Assume that at the beginning, m/n input numbers were stored in local memories of the processors. Assume that the total time needed to transmit one message through the bus is 5 time units? 
1) What would be the speedup in case the program is implemented n processors? 
2) What is the efficiency?

