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[Problem 1] (20%) Explain and compare the following terminology pairs.
(a) (5%) TLB (Translation Lookaside Buffer) vs Page Table
(b) (5%) Interrupt-Driven I/O vs DMA
(c) (5%) VLIW vs Superscalar
(d) (5%) Multi-Core vs Cluster

[Problem 2] (20%) Consider a four-level memory hierarchy, M1, M2, M3, and M4, with access times
T1=10 nsec, T2 = 50 nsec, T3= 100 nsec, and T4 = 600 nsec. The cache hit ratio H1 = 085 at the
first level, H2 = 0.90 at the second level and H3 = 0.95 at the third level. Calculate the effective

access time of this memory system.

[Problem 3] (20%) IEEE-754 floating-point representation
(a) (10%) Using 32-bit floating-point format (8-bit exponent, exponent bias = 127, and base = 2)
to represent -1/64.
(b) (10%) Using 64-bit floating-point format (11-bit exponent, exponent bias = 1023, and base =
2) to represent -1/32.

[Problem 4] (20%) Consider a 32-bit microprocessor that has an on-chip 16 Kbytes four-way set
associative cache. Assume that the cache has a line size of four words (each word is 32 bits).
(a) (10%) Show the 32-bit physical address (Show how many tag bits, set bits, and offset bits).
(b) (10%) Where in the cache (by 1nd1c;at1ng the set number) is the double word from memory
location ABCDE8F8 mapped?

[Problem 57 (20%)A non-pipelined processor has a clock rate of 2.5 GHz and an average CPI (cycles
per instruction) of 4. An upgrade to this processor introduces a new processor with five-stage
pipeline. However, due to internal pipeline delays, such as latch delay, the clock rate of the new .
processor has to be reduced to 2 GHz and an average CPI of 1.

(2) (10%) What is the speedup achieved for a typical program with 100 instructions?
(b) (10%) What is the MIPS rate for the two processors, respectively?
<Note>: MIPS = Million Instructions per Second.




