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Exercise 1: Comprehensive Questions (7 points)
1. Compare CISC and RISC architectures in terms of instruction complexity and length, registers, and typical CPI.
2. Explain the principle of locality. Differentiate between spatial and temporal locality with examples.
3. Compare SRAM and DRAM in terms of structure, speed, cost, and typical use.
4. Differentiate between write-through and write-back cache write policies. Mention one advantage of each.

5. Why is indirect addressing generally slower than direct addressing? In what type of applications is indirect addressing
particularly useful?

6. Why do most modern computers use a modified Harvard architecture instead of a pure Harvard architecture?
7. Name and explain one of the three types of pipeline hazards.
Exercise 2: (7 points)
Given the following memory access sequence: '0,1,4,2,0,1,3,0,1,4, 2,3
Assume a 4-way set-associative cache with 3 lines and LFU replacement policy.
1. Simulate the cache state for each access.
2. Calculate the hit rate and miss rate.
3. Explain one advantage of using a set-associative cache over a direct-mapped cache.

A cache is 64 KB, uses 2-way set-associative mapping, and has a line size of 128 bytes. The system uses a 32-bit address

bus.
4. How many sets does the cache have?
5. How many tag bits are required per cache entry?
Exercise 3: (6 points) 1: Iw $t1, 0($t0)

Given a 5-stage pipeline (IF, ID, EX, MEM, WB) and the following MIPS instructions: |:> 2: 1w $t2, 0($t1)

Assume no forwarding is used. Each stage takes 1 clock cycle.

3: add $t6, $t5, $t4

1. Draw the pipeline execution diagram showing all stalls.
4: add $t3, $t1, $t2

2. Calculate the total cycles needed and the IPC (Instructions Per Cycle).
5: lw $t4, 0(5t6)

3. Explain how forwarding can reduce stalls in this example.
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1: Iw $t1, 0($t0)
2: 1w $t2, 0($t1)
3: add $t6, $t5, $t4
4: add $t3, $t1, $t2

5: Iw $t4, 0($t6)
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