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1. (20%) Please explain the terms of following:
| (a). Branch Delay Slot, (b). Datapath, (c). Hazard, (d). Fowarding, (e). Single-cycle CPU

2. (10%) Please resolve the following cache designs:

2.1 (5%) A caches is designed with 128 blocks and 8 bytes for each block. For the
memory byte address 1280, what is the mapped cache block by using direct-map

mechanism?

2.2 (5%)  Assume the address format of cache is 32-bit. What is the size fof tag field?

3.  (20%) By considering the following instructions for a five stages MIPS CPU:

Iw $5, -10($5)
sw $5, -10($5)
sub $5, $5,95

3.1 (10%) By assuming there is not any forwarding in this pipelined processor, please
plot the pipeline diagram of instructions with bubbles (pipeline stall).
3.2 (10%) Again please plot pipeline diagram with forwarding.

4. (6%) A CPU has a clock rate of 4GHz and voltage of 1V. Assume thét, on average, it
consumes 30W of static power and 40W of dynamic power. If the supply voltage is

reduced by 10%, how much percentage of total power saving can be achieved?

5. (15%) The individual stages of a datapath have the following latencies:

IF ID EX MEM WB

500 ps 400 ps 350 ps 450 ps 300 ps

5.1 (6%)  What are the clock frequencies of a pipelined and non-pipelined processor?

52 (3%)  What is the total latency of a sw instruction in a non-pipelined processor?

53 (6%) If we can combine two adjacent stages of the pipelined datapath and then
split the combined one into three new stages, which stages would you choose and

what is the optimum clock cycle time of the new processor?
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6. (8%) What's the difference between “response time” and “throughput” of a CPU? Give

an idea to improve “response time” and “throughput” of a CPU, respectively.

7. (6%) When designing memory hierarchy in a computer system with DRAM and SRAM,

which one is used for cache memory and which one for main memory? Why?

8. (15%) Implement the function “unsigned int Fib (unsigned int #)” which returns the
value of the n™ Fibonacci number, Fib (0) =0, Fib (1) = 1, Fib (2) =1, Fib (3) =2, ..., Fib
(n) =Fib (n—1) + Fib (n — 2).

8.1 (6%)  Write the C code.
8.2 (9%) Translate your C code into MIPS code. Assume that the argument 7 is in $a0,

and the result is in $vO0.
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