following different access patterns, P1 to P3, respectively.
B 323t AR K2 s Y (8%

(a) Pl: All reads to memory.

L+ JLUE—% _j‘;’i}i};ﬂ- % FrAg - /&Hg}(‘_g_ It ]\%q; %3‘; (b) P2: All writes from memory.  (8%)

(c) P3: Amix of 70% reads from memory and 30% writes to memory.  (8%)
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BoEE E RS ETZ“‘ B #—7 3 Some computer contained a cache, main memory, and a hard disk used for virtual
. memory. If a referenced word is in the cache, system takes 40 ns to access it. If the

word 1s in main memory but not in the cache, system takes 160 ns to load it to the

cache, and then starts the reference again. If it is not in memory, system takes 1.06 ms |
to fetch it from the hard disk, followed by 160 ns to copy it to the cache, and then starts |

@ : | the reference again.
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Suppose that the cache hit ratio is 0.75, and the main-memory hit ratio is 0.6. Calculate !
the average time (in microsecond) required to access a referenced word on this system.
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1. In multiprogramming environment, more than one program could be executed
concurrently. Describe the main features of the following schemes: (32%)
(a) pagzn.g, (b) demc.md pagmf, and (c) demand segmentation, respectively, used for 4 Let a nonpipelined processor have a clock rate of 3.0 GHz and an average CPI (cycles
multlprogrammmf. i (2/0 each) | . . per instruction) of 4. An upgrade to processor introduces a 5-stage pipeline. However,
(d) State the impact of thrashing on a multiprogramming systerm.  (8%) . due to internal pipeline delays, such as latch delay, the clock rate of the new processor

must be reduced to 2.48 GHz.  (24%)
(a) What is the speedup achieved for a typical program with 100 instructions to be
processed. (8%)

! (b) What is the MIPS rate for each processor? (8%, 8%)
2. Assume that a memory system used a 225-MHz clock. The memory transmitted a

7-word data at the rate of 1 word per cycle, and the word size is 4 bytes. (24%)
For read from memory, the accesses occur as following steps.
Step-1: 1 cycleto accept the address, L oo oosoosnosoooooossoooosesoooeo e
Step-2: 2 cycles of latency, and
Step-3: 7 clock cycles to read a 7-word data.
For write to memory, the accesses occur as following step.
Step-1: 1 cycle to accept the address,
Step-2: 2 cycles of latency,
Step-3: 7 clock cycles to write a 7-word data, and
Step-4: 4 cycles to recover and write the error correction code.
Calculate the maximum data bandwidth in megabytes per second (MBps) for the



