CMSC 313 Spring 2011

Exam 3

May 16, 2011

Name__________________________________Score _________________

UMBC Username ______________________________________________ 

Notes:

a. Please write clearly.  Unreadable answers receive no credit.


b. There are no intentional syntax errors in any code provided with this exam.  If you think you see an error that would affect your answer, please bring it to my attention


c. This exam is worth 75 points
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Enjoy the summer at the beach !!

Multiple Choice (2 points each) 

Write the letter of the BEST answer on the line provided for each question.

1._______ In the memory hierarchy, level k is considered a cache for level k+1 because



A. it's smaller and faster


B. it's bigger, but slower


C. it's bigger and faster


D. it's always on the CPU chip

2. _______ A PROM is

A. a type of  read-only memory

B. a type of non-volatile memory

C. used to store firmware

D. All of the above

3. _______ Which of the following is not a benefit of virtual memory?

A. It allows the virtual address space to be larger than the physical address space

B. No process can accidentally access the memory of another process

C. Different processes can have overlapping virtual address spaces without conflict

D. All of these are benefits of virtual memory

4. _______ Direct memory access (DMA) is used

A. when the CPU stores the value of a variable into memory

B. when the CPU reads the value of a variable from memory

C. when data is read from the disk

D. Both A and B

5._______ A bus…

A. carries data from the CPU to main memory

B. carries memory addresses from the CPU to main memory

C. is a collection of parallel wires

D. all of the above

6. _______ With respect to disk storage, the term "rotational latency" refers to


A. the number of sectors that pass under the read/write head on each revolution


B. the time required to wait for the desired sector to pass under the read/write head


C. the time it takes for the disk to make one complete revolution


D. the time required to wait for the desired track to pass under the read/write head

7. ______  In disk terminology, "seek time" refers to

A. the time it takes for the read/write heads to move to the correct cylinder

B. the time it takes for the read/write heads to move to the correct surface

C. the time it takes to copy data from the disk into memory

D. the time it takes for the read/write heads to move to the correct sector

8. ______ RAM is considered to be "volatile memory" because


A. its state is occasionally changed without warning


B. its state is lost when power is removed


C. its state fluctuates, but is always recoverable


D. none of the above

9. ______ Which of the following statements regarding disk storage is FALSE?


A. The time to access a sector on a disk is affected by the disk's rotational speed.


B. All tracks have the same number of sectors


C. A cylinder is a collection of tracks


D. Transfer time is generally the smallest component of disk access time

10.  ________Logical disk blocks are

A. used to hide complex disk geometry from the operating system

B. converted to surface, track and sector by the disk controller

C. mapped to physical sectors on the disk

D. All of the above

Short Answer
11. (13 points) The following question tests your knowledge of how virtual memory is implemented.

A. Describe how a page table is used to translate a virtual memory address to a physical memory address. (5 points)

B. What is a page hit? (2 points)

C. What is  a page fault? (2 points)

D. Describe the steps that are taken when a page fault occurs. (4 points)

12,  (3 points) Write a simple expression using a minimum number of logic or bit-level operators on the line below that represents the output of this circuit.
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Answer here: ______________________________________________________

13. (6 points)  These questions refer to the concept of locality.


a. To what does the  spatial locality refer?  Why is it important?

b. To what does the term temporal locality refer?  Why is it important?

14. (6 points) For each of the six stages of instruction execution in the left column of the table below, write the letter of the hardware device used to implement that stage in the column on the right.

	Stage
	Hardware Device

	Fetch


	

	Decode


	

	Execute


	

	Memory Update


	

	Write Back


	

	PC Update


	


A. AND gate

B. ALU

C. Register File

D. Program Counter

E. OR gate

F. Inverter

G. Disk

H. I/O Bus

I. Main Data Memory

J. Instruction Memory

K. Page Table

L. Stack

15. (10 points) IA32 programs contain many instructions that have no equivalent Y86 instruction. Instead, these IA32 instructions require a sequence of Y86 instructions to perform the equivalent operation.  For each IA32 instruction in on the left, write an equivalent Y86 instruction or equivalent sequence of Y86 instructions in the box on the right.

	IA32


	Y86

	 movl 4( %eax, %edx, 4), %ebx


	

	 addl $0x313, %ecx


	

	 imull $2, %ebx


	

	 leal (%ebx, %ecx, 4)  %ecx


	

	 leave


	


16. (9 points) The table below shows the execution of a generic irmovl instruction. Use this table as a guide to answer the questions about the specific irmovl instruction below.

	Stage
	Generic Instruction
irmovl V, rB

	Fetch
	icode : ifun = M [PC]

rA : Rb = M [PC + 1 ]

valC = M [PC+2 ]

valP = PC + 6

	Decode


	

	Execute
	valE = 0 + valC

	Memory
	

	Write Back
	R [rB ] = valE

	PC Update
	PC = valP


Show the values of each computed value below for the specific instruction.  Assume that the instruction is located at memory address 0x100 and that %esp is encoded as 

register 0.

irmovl $0x313, %esp
	Generic Value
	icode


	ifun
	rA
	rB
	valC
	valP
	valE
	R[ rB ]
	PC

	Specific

Value
	
	
	
	
	
	
	
	
	


17. (8 points) In many programs there is often the need to add a constant value to a register.  In the Y86 assembly language, this requires first using the irmovl instruction to store the constant value into a register and then using the addl instruction to add this value to the destination register.  Suppose we choose to add a new instruction, iaddl, with the following format


iaddl V, rB 

Using the description for irmovl and OP1 as a guide, describe the generic computations required to implement this new instruction. 

	Stage
	OP1 rA, rB
	irmovl V, rB
	iaddl V, rB



	Fetch
	icode: ifun = M[PC]

rA : rB = M[PC + 1]

valP = PC + 2


	icode: ifun = M[PC]

rA : rB = M[PC + 1]

valC = M[PC + 2]

valP = PC + 6


	

	Decode
	valA = R[rA]

valB = R[rB]


	valA = R[rA]

valB = R[ rB]
	

	Execute
	valE = valB OP1 val A


	valE = 0 + valA
	

	Memory


	
	
	

	Write Back
	R[rB] = valE


	R[rB] = valE


	

	PC Update
	PC = valP
	PC = valP
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