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I. Some important basic concepts

a) Advantages and disadvantages of pipeline?

b) Why does cache work? How is temporal and spatial locality captured?
c) Understand why Booth’s algorithm works for negative multiplier using 2’s complement binary.

II.  (3pts each) For the following problems, select all correct answers for each question.
a) For a 64B memory size, 16B cache size, and 1B per block direct-mapped cache design, how many bits are needed in the tag field (only one answer is correct)
i) 1 bit
ii) 2 bits☺
iii) 3 bits 
iv) 4 bits
b) When instructions are moving down the pipeline, what information need to be propagated?

i) Destination register name ☺
ii) Instruction opcode  
iii) The control signals consumed by earlier stages
iv) The control signals consumed by later stages ☺
v) Register value that is to be written into the memory in the sw instruction☺
c) Consider the following pipeline datapath, when instruction sub $6, $7, $8 reaches the memory stage, which of the following are correct, assuming the register value is 100+register_number.

i) MemWrite=1; MemRead=0

ii) MemWrite = 0; MemRead = 0 ☺
iii) A=-1, C=6 ☺
iv) A= 1, C=don’t care 
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III. Show the procedure of multiplying these two numbers (both are in 2’s complement form) using “Implementation 3”, i.e. combining multiplier and partial product in the product register.

10112 × 10002
IV. (6pts) For this question, you are given a 4-byte cache (initially empty), a 16-byte memory (initially containing 99 in all bytes), and a sequence of memory accesses. Show the result of each cache probe (hit?miss?), and show the final status of the cache, including the tag field and the valid bit field. The memory access sequence is: 1110, 0111, 1110, 1011
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