國立臺灣師範大學資訊工程學系

九十八學年度第二學期

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) The following tables list some examples of MIPS machine language formats and its register conventions. 
	name
	format
	example
	comments

	add
	R
	0
	18
	19
	17
	0
	32
	add  $s1,$s2,$s3

	sub
	R
	0
	18
	19
	17
	0
	34
	sub  $s1,$s2,$s3

	addi
	I
	8
	18
	17
	100
	addi $s1,$s2,100

	lw
	I
	35
	18
	17
	100
	lw  $s1,100($s2)

	sw
	I
	43
	18
	17
	100
	sw  $s1,100($s2)

	beq
	I
	4
	17
	18
	25
	beq  $s1,$s2,100

	bne
	I
	5
	17
	18
	25
	bne  $s1,$s2,100

	slt
	R
	0
	18
	19
	17
	0
	42
	slt  $s1,$s2,$s3

	j
	J
	2
	2500
	j  10000

	jr
	R
	0
	31
	0
	0
	0
	8
	jr  $ra

	jal
	J
	3
	2500
	jal  10000

	Field size
	
	6 bits
	5 bits
	5 bits
	5 bits
	5 bits
	6 bits
	All MIPS instructions 32 bits

	R format
	R
	op
	rs
	rt
	rd
	shamt
	funct
	Arithmetic instruction

	I format
	I
	op
	rs
	rt
	Address/immediate
	Data transfer, branch, and immediate


	name
	Register number

	$zero
	0

	$v0-$v1
	2-3

	$a0-$a3
	4-7

	$t0-$t7
	8-15

	$s0-$s7
	16-23

	$t8-$t9
	24-25

	$gp
	28

	$sp
	29

	$fp
	30

	$ra
	31


Write down the machine codes (in hexadecimal format) of the following instruction sequence:

L1:
sub

$s0,$t2,$s1 

sw

$t1,200($s5)

bne

$s0,$s3, L1
2. Write the data (in hexadecimal format) stored in a 32-bit register for the following decimal values:
(a) (5分) Unsigned integer 10000.

(b) (5分) Signed integer -10000.

(c) (5分) Single precision floating-point number -10000.0

3. (10分) A program is executed on a system with one processor. 10% of the execution time should be executed sequentially, while others could be executed in parallel. What would be the speedup when it is executed on a system with 20 processors?

4. (10分) Explain how a floating-point addition is performed in a computer system.

5. (a) (5分) What is a control hazard for a CPU pipeline?

(b) (5分) Briefly describe how the dynamic branch technique can be used for solving the control hazards?

6. (a) (5分) What is a data hazard for a CPU pipeline?

(b) (5分) Briefly describe how the forwarding technique can be used for solving the data hazards for a static 5-stage MIPS pipeline.

(c) (5分) Can the forwarding technique solve all the data hazards for a static MIPS pipeline? Justify your answer.

7. Consider the address translation system shown below.


[image: image1]
(a) (5分) What is the objective of TLB in the system?

(b) (5分) Determine the page size (in terms of bytes).

(c) (5分) Determine the type of the cache in the system (direct mapped, n-way set associative, or fully associative?).

(d) (5分) Determine the cache block size (in terms of bytes).

(e) (5分) Determine the number of entries in the cache.
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