ELEC 5200-001/6200-001 (Spring 2012)
Homework 10 Problems
Assigned 4/18/12, due 4/25/12
Problem 1: The control of a five-cycle multicycle MIPS processor is a finite state machine with 30 states. The instruction set has 96 instructions and contains a six-bit opcode. For a microprogrammed control:

(a) What should be the size of microPC?
(b) How many words should the microcode memory have?
(c) The control may contain one or more dispatch ROMs. How many words should a dispatch ROM have? What should be its word size?
Problem 2: A virtual memory has a page size of 1024 words, 8 virtual pages, and 4 physical pages. The page table is as follows:
	Valid bit
	Virtual page number
	Page location

	1
	0
	Physical page 3

	1
	1
	Physical page 1

	0
	2
	Disk address

	0
	3
	Disk address

	1
	4
	Physical page 2

	0
	5
	Disk address

	1
	6
	Physical page 0

	0
	7
	Disk address


For the following virtual addresses find the corresponding physical addresses: 0, 3728, 1023, 1024, 1025, 7800, and 4096. Indicate which addresses will cause a page fault.

Problem 3: A computer has 16 pages of virtual memory but only four physical pages. Initially, the memory is empty. A program references the virtual pages in the order 0, 7, 2, 7, 5, 8, 9, 2, 4. Which references will cause page fault when the page replacement strategy is,

(a) LRU, or
(b) FIFO?
Which strategy produces fewer page faults?
Problem 4:

(a) For a sequence of instructions A and B where B follows A, define RAW, WAR and WAW dependences? How do they influence the issuing of B for an out-of-order processing.

(b) Examine the following sequence of three instructions for out-of-order issue:
#1
R6 = R5 + R6

#2
R1 = R5 + R7

#3
R2 = R1 + R6

#4
R3 = R5 – R6

Can #2 be issued in the same cycle as #1? If not when should #2 be issued?

Can #3 be issued before #1 or #2 is retired? If not, when should #3 be issued?

Can #4 be issued either together with or before #1, 2 or 3? Explain.
Problem 5: What are RAW, WAR and WAW dependences? Examine the following sequence of three instructions for out-of-order issue:

#1
R1 = R5 + R6

#2
R2 = R1 + R6

#3
R3 = R5 – R6

Can #2 be issued in the same cycle as #1? Explain.

Can #3 be issued either together with or before #2? Explain.
