國立臺灣師範大學資訊工程學系

九十七學年度第一學期

博士班資格考

考試科目：計算機結構

總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. (18分) The R-format instructions of the MIPS processor have the following format:

	Op
	rs
	rt
	rd
	Shamt
	funct

	6 bits
	5 bits
	5 bits
	5 bits
	5 bits
	6 bits


and the I-format instructions have the following format:

	Op
	rs
	rt
	Constant or address

	6 bits
	5 bits
	5 bits
	16 bits


The following instruction sequence is stored in memory started from address 1000H.

add $s1, $s2, $s3

lw $s1,100($s2)

Instruction add has op code 0 and function code 32. Instruction lw has op code 35. Registers $s0-$s7 are mapped to 16-23. Write the codes (in hexadecimal format) stored in each memory address corresponding to these instructions.

2. (16分) Draw the block diagram of a 32-bit fast (parallel) multiplication hardware which performs a 32-bit multiplication in one clock cycle.

3. (16分) The table below shows the number of floating-point operations executed in three different programs and the runtime for those programs on three different computers:

	Program
	Floating-point

operations
	Execution time in seconds

	
	
	Computer A
	Computer B
	Computer C

	Program 1
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	2
	5
	10

	Program 2
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	20
	20
	20

	Program 3
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	200
	50
	15


Which computer is fastest according to average FLOPS (floating-point operations per second)? How many times as fast is it compared to the other two computers?

4. 

Briefly explain the following terms:

(a) (5分) Dynamic Branch Prediction,

(b) (5分) Superscalar Processors,

(c) (5分) Fully Associative Cache,

(d) (5分) Write Buffer,

(e) (5分) Multilevel Cache,

(f) (5分) Translation Lookaside Buffer (TLB).

5. 

Consider a 5-stage MIPS pipeline with separate instruction and data caches. Both the interlock and forwarding techniques are used in the pipeline. Suppose the following MIPS sequence is executed.

	LW
	R1,10(R4);

	ADD
	R5,R1,R2;

	ADD
	R8,R5,R9;

	SW
	R8,10(R4);

	LW
	R1,14(R4);

	ADD
	R5,R1,R2;

	ADD
	R8,R5,R9;

	SW
	R8,14(R4);

	SUB
	R7,R8,R10;

	LW
	R1,20(R7);


(a) (5分) What are the advantages of using separate instruction and data caches in the pipeline?

(b) (5分) Identify all the data hazards.

(c) (5分) Determine the total number of memory references in the code sequence.

(d) (5分) After the execution of the code sequence, it is observed that the miss rate for the instruction cache is 10%. Determine the number of misses of the instruction cache.
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