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1. (10%)
The number (11 22 33 44);6 is stored in an aligned 32-bit word. Assume the word address is (0008 0000):¢.

(a) Show the memory content of each byte using Big Endian. (3%)
(b) Show tﬁe memory content of each byte using Little Endian. (3%)

(c) Assume|the content of R2 is (0008 0000):6. If ldbu R1, O(R2), (load byte unsigned), is executed. What is the
content \of R1 if Big Endian is used? What is the content of R1 if Little Endian is used'?

2. (10%)

Design a 4 by 4 combinational multiplier. That is to design a combinational circuit to do
A3A2A1Ao x B3B2B1Bg
3. (20%) ‘
(a) What is; stored prograrh concebt means in a computer system? (5%)
(b) For a st(f)red program computer, describe the steps to execute an instruction. (5%)

(c) To full fill the needed steps in (b), what information must be included in an instruction?
4. (20%) | |
We wish to compare the performance of two different computers: M1 and M2. The following measurements have
been made on these computers:

i
|
P

Program | Time on M1 | Time on M2 | Instruction executed on M1 | Instruction executed on M2
1 2.0 seconds | 1.5 seconds 5 x 10” 6 x 10°
2 /5.0 seconds | 10.0 seconds 12 x 10° 25 x 10°

|

(a) Which computer is faster for each program, and how many times as fast is it? (6%)
(b) Find the instruction execution rate (instructions per second) for each computer when running program 1. (6%)

(c) Suppose that M1 costs $500 and M2 costs $800. If you needed to run program 1 a large number of times, which
computer would you buy in large quantities? Why? (8%)

5. (15%)

(a) Show th}e IEEE 754 binary representation of the number -0.0751; in a single precision form. Using hexadecimal
form in your answer. (4%)

(b) What d)emmal number is represented by"this single precision floating point number: CO A0 00 0015 ? (8%)
(c) In IEEE 754 floating point system, fill in the following table:

Sing;1e precision Object represented

Exponent | Fraction
(1) (2) 0
0 | nonzero (3)

(4) | (5) floating-point number
(6) (7 infinity
255 | nonzero (8)

6. (10%)

(a) What are the three methods to 1mplement the control path of a processor? (83%)
(b) What are the three hazards my happen when implement a processor? (83%)
(¢) Any relatlonshlps between (a) and (b)? (4%)

7. (15%)

LRU is used may places in a computer system. What is LRU means? Where are LRU used? How to implement
LRU in hardware‘7 '





