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Solution of Question 1:

(a) B[I[0] and J exhibit temporal locality since they are keeping rensed in the inner loop.
A[I[.J] exhibits spatial locality since the contiguous clements in memory are used one by
omne.

(b) B[I[0] and I exhibit temporal locality since they are keeping reused in the inner loop. J
al=o exhibits temporal locality since the inner loop is small and J 18 keeping rensed in the
outer loop. A[J)[I] now exhibits spatial locality since the contipuous clements in memory
arc used one by one.

Solution of Question 2:

Flash drive Hard disk

Latency Almost instantancous Soeveral scconds
Thronghput Hizh on read Slow on write | Slow on read High on write
Encrey for non-idle | Low High

Standby cnergy Low Hizh

Capacity 2TB 6TB

Clost $0.45/GB $0.05/GB

Solution of Question 3:

Amount of time CPU takes to process cach 64KB block

= (mumber of cycles to process cach block) / (clock rate)= (2 x 1{15},-"[3 ® 1[]9]- x 10% = 0.67ms
Amount of time spent in memory transfer for 64KB block

— (size of the block) /(rate of memory bus)= (64 x 21%) /(640 = 27 x 10* = 0.097ms
Amount of time spent in /O transfer for 64KB block
— seck time + rotational delay + transfer time + controller overhead
— 0+ (64 x 219 /(64 x 22%) x 107 + (10%)/(3 x 10%) x 107 = 10.31ms

Therefore, the main bottleneck is 1/0 in the above system.

Solution of Question 4:

(a) Hit time = 1 cycle. So the clock rate for P1 is ll.-"[lﬂ_g] = 1GHz=.
The clock rate for P2 is 1/(1.8 x lﬂ_g} = 0.6GH:=.

(b) We first compute the average memory access cycle (AMAC), and then AMAT.
AMACY = 1.0+ 0.036 x [200/1] = 8.2 cycles, AMAT) = AMAC) x 1.0 = 8.2ns

AMAC) = 1.0+ 0,028 x [200/1.8] = 4.14 cycles, AM ATy = AMAC: x 1.8 = 7.44ns




() Only 30% of instructions need to access the data cache. For the other 70% instructions,
their CPI is 1. Thercfore we have:
CPH =0.7Tx 1403 x 82 =316 cycles, therefore TP = 3.16 x 1.0 = 3.16ns
CPla =0.7Tx14+0.3 x 4.14 = 1.94 cycles, therefore TPIs = 1.94 x 1.8 = 3.49ns
Since TPy <« TPls, processor 1 is faster.

Solution of Question 5:

Most memory accesses are scquential in their addresses. This implies that the higher bits of
these addresses are identical. If the higher bits are used as the index, then contipunous cache
blocks will be placed in the same set. Therefore, for a program with high spatial locality, a lot
of cache conflicts and henee cache misses will be generated. This s why the middle bits arc
nsed as the index and higher bits are nsed as the tag.

Solution of Question 6:
(a) The number of bits used for byte offset = logalG = 4.

(b} The number of blocks = 128 x 1024/16 = 8192, so the number of bits used for index
= loga8192 = 13.

(e} The number of bits used for tag =32 —4 — 13 = 15.



