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(一).50%

Select the most appropriate answers for the following multiple choice problems. Each 

problem may have more 由個 one answer. Five point each, no partia1 point, no penalty. 

1. Which of the following is (缸e) true? 

(a) Caches can be used to store instructions as well as data. An instruction cache 

is accessed at a la悅r pipeline stage ca11ed 恥ffiM.

(b) For a cache memory of some f1xed size, the larger the cache block size is 血e

sma1ler the tag memo可 the cache uses. 

(c) For a direct-mapped cache, since a cache block is addressed by the different 

index va1ue, therefore no address tag is the same in the tag memory. 

(d) For a two-way set associative cache, two cache blocks are indexed at the 

sa血e time. 

2. Which of 出e following is (are) true for 血e forwarding unit used 血 a typical 

five-stage pipelined processor? 

(a) The forw缸ding unit is 山ed to bypass the write-back resu1t due to RAW 

h位缸ds .

(b) τbe forwarding unit is used to forward da祖 to the instruction cache. 

(c) The forwarding unit comp缸自 由 source register number of 也e instructions 

扭曲e MEM and WB stages wi血 也e destination register numhers of the 

dependent ins飢lction.

(d) The forwarding unit comp缸es the destination register numher of 也e

instruc世ons 扭曲e 恥1EM 個d WB stages wi也 出e source register numbers of 

the dependent instruction 

3. Which of the following is (缸e) 甘ue?

(吋 A control hazard occurs due to the need to determ.ine the proper instructíon to 

fetch in the MEM stage of a pipeline processor. 

(b) A control hazard occurs due to the need to deterr叫間 也e proper instruction to 

fetch in the IF stage of a pipeline processor. 

(c) The need to f1ush ins甘uctions in the pipeline due to a con訂01 bazard comes 

企om 由e misprediction ofthe PC. 

(d) A branch history bu宜er is typica11y indexed by the load instruction addres~. 

(背面仍有題目，請繼續作答)
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4. Which ofthe following is (are) 甘ue for a TLB? 

(a) A TLB is a cache for instruction and data . 

(b) A TLB is a register for virtuaJ page number. 

(c) A TLB Ís a cache for page tab1e. 

(d) 1 t is possible 也at an ins山ction access results in an instruction TLB miss 

and a page table hi t. 

5. Which ofthe following is (缸e) 仕ue?

(a) V廿tual mernory technique trea.ts the rnain merno可 as a fully-set associative 

write-back cache. 

(b) Using virtual memory technique can improve process protectìon. 

( c) A process has i ts own v出ualad的ss space. 

(d) A running process is swapped to disk entirely when new pages are moved 

into the main memory. 

6. 吼叫ch of the following is 仙e) true? 

(a) For CPU time, compiler afft~cts the CPI (clocks per instruction) 臼 weU as 

出e instructìon count used. 

(b) Dynamic power = Capacitive load x Vo1tage x Frequency switched 

(c) Good yie1d means a high percentage of good dies out of the total number ot 

dies on the wafer. 

(d) Processor die yie1d is close1y re1ated to 出e processor 缸chitec仙re .

7. Which of the following is (訂e) true? 

(a) Processor ISA means the instruction set architecture of the processor. 

(b) ISA is 個 abs甘action wruch enab1es different ímplementations of the same 

ISA to run identica1 software. 

(c) For CPU 也ne， ISA affects the CPI. 

(d) For CPU time, ISA affects the instruction count to use a1so. 

8. Which of the following is (位e) 討ue?

(a) A page fault is signaled by hardware. 

(b) A TLB ex∞ption can also result in a page fau1t. 

(c) A cache .miss is typically handled by so:ftware. 

(d) A page fault is typically handled by hardware. 

一一一一一」
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9. Which ofthe following is (缸e) 趴le?

(a) Write-allocate policy means when a cache write rniss occurs, the 'Nritten 

da個 are updated in the next level of memory. 

(b) There is no cache coherency problem for the 'Nrite-through cache since the 

data 缸e written into the next level of memory, and 也us 也e data 訂e

consistent between the two caches. 

(c) A cache can be a shared cache or a private cache. 

(d) A cache can use ei也er virtu副 add.ress or physic剖 address for its tag 

10. Which of the fo1Jowing is (缸e) true? 

(a) A C compiler is a software tool which compiles a C program 旭to 也e

assembly language program for 出e target processor. 

(b) Pseudo instructions 叮e instructions which are not ìtnplemented in hardware, 

so 出ey cannot be used in assembly programming. 

(c) A label used in assembly program is also a pseudo instruction. 

(d) Pseudo instructions are directives for assembler in an assembly language 

program. 

(二). 20%

Assume there are three sma11 caches, cach consisting of four one-word blocks. One 

cache is fully associative, a second is two-way set-associative, and the 也ird is 

direct-mapped. Find the number of misses for each cache organization given the 

following sequence ofblock add.resses: 0,8,0,6, and 8. 

(三).10%

(吋 V的u剖 machines were developed in mid-1960s, but 1缸gely ignored in the domain 

of single-user computers in tbe 1980s and 1990s. Please describe why do 出ey have 

recelltly g血的d pop叫訂ity?

(b) Please describe the benefits 出at the virtual machines can provide. 

(c) Please explain the requirements of a yirtual machine monitor. 

(四).20%

1n a memory hierarchy like of Figure 1, which includes a TLB and a cache organized 

的 shown， a memoηreference can encounter three different types of misses: a TLB 

miss, a page fault , and a cache miss. Consider all the combinations of these three 

(背面仍有題目，請繼續作答)
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events with one or more occurrín區 (seven possibilities). For each possibility, state 

whether Ù1 is event can actually occur and W1der what ci rcumstances . 
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Figure 1. The TLB and cache implement the process of going from a virtuaJ address to 

a data item in the Intrínsity Fas tMATH . Th is fi且urc shO\vs the organization of the TLB 

and the data cache. assLUuín位 a 4 KB pagc síze and a 32-bít address space. This 

diagram focuses on a read . Th l.' ，二ache is dírect mupped, the TLB is f'u[[y associative. 


