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{10%) A Gray code 18 4 ¢

changes in going from one element of the sequence o another. For example, here ig 2 3-bat binary
3 ne QN N1t N1G N1 and 100 Tigngo thiree v el oo 1
Gray code: 000, 001, 011, 010, , 101 and 100, Using three D-flip-flops and a PLA,

construct a 3-bit Gray code counter that has two inputs: resef, which sets the counters fo 000, and
inc, which makes the counter go o the next value in the sequence. MNote that the code is cyelic, s
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(6%) (a)Average memory access time (AMAT) is the average time {0 access memory considering

both hits and misses and the frequency of different ac

AMAT = Time for a hif + Miss rate x

If the machine A with a 10-ns clock, a miss ﬁeﬁaﬁ" of 20 clock cycles, a miss rate of 0.05
3 by e E
misses per instruction, and a cache access time including hit detection of 1 clock cycle. Assume the

read and write miss penalties are the same and ignore other write stalls. If the machine B has the

&

miss rate 0.03 misses per reference bv doubling the cache size. This causes the cache access time
to increase to 1.2 clock cycles. Using the AMAT as a metric to determine which machine is betier.

(6%) (b) If the machine’s clock @y@ie time must be changed to match that of a cache, which
machine is better based on the measurement of execution time. Assume the machines are identical
except for the clock rate and number of cache miss cycles; assume 1.5 references per instruction

and a CPI without cache misses of 2. The miss penalty is 20 cycles for both machines,

(11%) Suppose we have a memory system that uses a 50-MHz clock. The memory fransmits
8-word requests at the rate of 1 word per cycle. For reads from memory, the accesses occur as
follows:

1. 1cycle to accept the address,

2. 3cycles of latency, and

3. 8clock cycles to transmit the 8 words.

For writes to memory, the accesses occur as follows:

1. 1 cycle to accept the address,

2. 2 cycles of latency,

3. 8clock cycles to transmit the 8 words, and

4. 3 cycles to recover and write the error correction code.

Find the maximum bandwidth in megaby’i@s per second for an access pattern consisting of

a. All reads from memory.

b. All writes to memory.

c. A mix of 65% reads from memory and 35% writes to memory.
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(8%) Explain the reason why the least recent used (LRU) page-replacement algorith

suffer from Belady’s anomaly.

O devices, namely, polling and interrupt.

5

T £ <

{10%) There are two methods for handling U/
{a} Under what situation is it more suitab

(b) Under what situation is it more suitable

(12%) Hosts A and B are

Assume that there is no comm

crws 1TOF eonnection bebween the two
to Host B an enmormous Ble over this connechion.

Holk at 100 Mbps but Host

1

application data into the
its TOF receive buffer a maxinmm rabe of B0

effect of TCP How control for this network.

{10%) Consider a broadeast channel with

abe of A bps. Buppose the broadeast channel uses polling (w

ditional polling node) for multiple access. Suppose the amount of tim
froom when a node complebes transmission until the subseguent node is

) s dyy. Suppose that

permitted to travsmit (that is

within a polling round, a given m to transnit ab most &

bits. What is the maximum throughput of the broadeast channel?

" BErhernet s

i’ 12%) consider a

rectly connected to a hub.

be the maximum distance between a node and the hub?

framme length of 64 bytes and that there sre no repeaters, Assume that
the velocity of propagation in the medinm is 1.8 % 10% m/fsec. Does this
maxirmm distance also ensure that a transmitting node A will be able
to detect whether an other node transmitted while A was transmikting?

Why and why not?




