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1. You are designing the NTUT-I computer and testing it on your audio-video program. The

clock rate of this machine is 400MHz. Here are the measures for your audio-video program.

Instructions CPI Frequency
X 1 50%
Y 2 25%
Z 4 25%

(a) What is the average CPI for NTUT-I machine when running this program ? (5%)
(b) What is the MIPS rating for the NTUT-I machine when running this program ? (5%)

Suppose we introduce a new address mode and develop a new compiler called the TIT
compiler. The address mode will length the clock cycle time by 10% and it along with the TIT
compiler can result in the instruction count reductions shown below.

Instructions | % of instruction executed vs. original machine Frequency
X 60%
Y 40%
Z 80%

(c) What is the new average CPI by using new configuration, which are new addressing mode

and compiler optimization? (5%)
(d) What is the speedup by using the new configuration ? (5%)
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2. Answer following question.

(a) What is a TLB ? Is it necessary to flush the TLB when processor performance a context
switching ? Why ? (10%)

(b) How to handle a TLB miss ? (5%)

3. Answer following questions.

(a) Draw and label a hypercube of degree four. (5%)

(b) What is the definition of diameter in the parallel computer ? (5%)

(c) What is the diameter of a hypercube of degree # ? Explain your answer. (5%)

4. Show that IEEE 754 binary representation of the number -0.75ten in single and double
precision, respectively. (10%)

5. A computer has a three-level cache used for virtual memory. If a word is in the 15-level
cache, w-ns are required to access it. If it is in the 2™-level cache but not in the 1*-level, x-ns
are first needed to load it into the 1-level cache, and then the reference is started again. If the
word is in the 3"-level cache but not in the 2"%-level cache, y-ns are required to fetch it from
the 3"-level cache, followed by x-ns to get it to the 1%-level cache. The miss penalty of the
3"]evel cache is z-ns. If the hit ratios for the 1% , 2", and 3"-level cache are (p-1 Vp, (q-1)/4,
and (r-1)/r, what is the formula for the average access time for this three-level cache (in terms
ofw, x,y p, q andr) ? (15%)

6. (a)What is the function of the RAID (Redundant Array of Inexpensive Disks) ? (5%)
(b) What is the RAID 3 ? Explain it in details. (10%)
(c) What is the RAID 5 ? Explain it in details. (10%)
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