國立臺灣師範大學資訊工程學系

九十六學年度第二學期

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. (15分) Draw the block diagram of the circuit which performs 32-bit multiplication and division and explain how it works.

2. Write the data (in hexadecimal format) stored in a 32-bit register for the following decimal values:

(1) (7分) Unsigned integer 123.

(2) (7分) Signed integer -123.

(3) (7分) Single precision floating-point number -123.0

3. Consider two processors, P1 and P2, have the same instruction set. The clock frequencies of P1 and P2 are 1GHz and 1.5GHz, respectively. The instructions are classified into 4 classes (A, B, C, and D) according to their CPIs. In a class with the same name, P1 and P2 may contain different sets of instructions. A test program is executed on these processors to compare their performance. The CPIs of each instruction class and the instruction usage of the program are listed in the following table:

	Class
	CPI
	P1 usage
	P2 usage

	A
	1
	40%
	25%

	B
	2
	30%
	25%

	C
	3
	30%
	30%

	D
	4
	0%
	20%


(1) (7分)  Compute the CPIs for the program on both processors.

(2) (7分)  Compare the performance of the processors.

4. 

Consider the 5-stage pipeline shown below.
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(a) (10分) Use the following load instruction as an example.

LD   R4, 12(R2);        #  R4 ( M[12+R2]

   Briefly explain the major operations of the pipeline at each stage.

(b) (10分) Consider the following code sequence.

        LD  R4, 12(R2);         #  R4 ( M[12+R2]

ADD  R5, R4, R3;        #  R5 (R4+R3

   Will the execution of the ADD instruction cause a data hazard? Justify your answer. If your answer is YES, determine whether the data hazard can be removed by forwarding. 

(c) (10 分) Consider the following code sequence.

      ADD  R5, R6, R7;       #  R5 (R6+R7

      ADD  R4, R5, R8;       #  R4 (R5+R8

ADD  R8,R2,R4;          #   R8 ( R2+R4

LD   R2,64(R5);         # R2(M[64+R5]

   Identify all the data hazards of the code sequence without forwarding.
5. 
(a) (10分) Consider a direct-mapped cache with 128 blocks and a block size of 8 bytes. What block number does byte address 1603 map to?
(b) (10分) Consider a 4-way set associative cache having 8K blocks. There are two words in each block. Each word contains 4 bytes. Suppose the main memory is byte-addressed with a 32-bit address bus. Find the total number of sets and total number of tag bits.
