1. (15%) Briefly explain the following items:

(a) (4%) General-purpose and application-specific processors
(b) (4%) Set-up time; Hold time

(c) (4%) the major difference between Superscalar and VLIW processors

(d) (3%) Bus arbitration
2. (10%)
The RISC concept is to reduce the number of instructions which are not useful and to utilize the saved resources to invest in the components that have the advantages for the system performance. Please describe what components you will invest in and why?
3. (15%) Please describe three approaches to implement a multiplication instruction in a CPU, and give a brief comparison for the proposed methods.
4. (10%) In CPU instruction format, explain the concept of fixed-length instruction and variable-length instruction; discuss their merits and drawbacks, respectively.
5. (15%)Please briefly answer the following problems: 

(a) (4%) Explain the difference between PC-relative and pseudodirect addressing in MIPS instruction set;
(b) (4%) Explain the performance effect for increasing the associativity and the block size;

(c) (3%) Explain the feature difference between RISC and CISC architectures;
(d) (4%) Explain the advantages of the separation of instruction and data caches; 
6 (20%)Please answer the following problems about multiplication and division design

(a) (5%) Explain the difference between restoring division and non-restoring division;
(c) (10%) For 4-bit signed multiplication 1101x 1011, please fill all the values of the multiplicand and product register in 4 step-by-step iterations;
(d) (5%) Explain how carry-save adders are used in multiplication hardware;

7. (15%)Suppose a computer’s memory address is 32 bits, one cache size is 128K bytes and the block size is 64 bytes, please compute the necessary storage requirement for the 128K cache in the following technologies: 

(a) (5%) Directed-mapped cache;
(b) (5%) Fully-associative cache;
(c) (5%) 4-way set-associative cache;
