1. (10%) For VLIW processor, if an instruction bundle (or called a long instruction) cannot be filled completely by useful instructions, i.e., cannot find the enough number of instructions, which can be executed at the same time, then propose two methods to cope with it and compare the two methods you present.
2. (12%) Explain what are memory-mapped I/O and independent (or called isolated) I/O and compare their merits and drawbacks.
3. (10%) When you develop a new CPU, first you need to define an instruction set for your CPU. What factors you should consider in the design of the instruction set?
4. (10%)  Prove why Booth’s algorithm works for two’s complement signed integers.
5. (12%)
 Suppose a computer’s address size is k bits(using byte addressing), the cache size is S bytes, the block size is B bytes, and the cache is A-way set-associative. Assume that B is a power of two, so B=2b. Figure out what the following quantities are in terms of S, B, A, b and k: the number of sets in the cache, the number of index bits in the address, and the number of bits needed to implement the cache.
6. (10%) Describe all the possible hazards in a pipelined processor and explain how to solve these hazards.
7. (36%) Describe or Explain the following problems:
a) Describe the major difference between Superscalar processor and Very Long Instruction Word (VLIW) processor; (6%)

b) Briefly describe the semi-custom chip design flow; (6%)

c) Explain what are memory hierarchy and its purpose?  (6%)
d) Explain why floating-point addition is not associative.(6%)
e) Describe the effect of a block size for cache miss rate. (6%)
f) Briefly describe the concept of  SOC(System-on-chip) for modern chip design.(6%)
