	DUE DATE:
	MON, OCT 13 2008 (BEGINNING OF CLASS)



Computer Architecture

Exercise  #11
(Friday, October 10, 2008)

Name: ___________________________________

Answer all questions appropriately. If you are not sure about the answer you may discuss it with your instructor. Note that in all of the following exercises suitable entries in the “Comments” column are necessary to obtain full credit. The exercise is due on Mon, OCT 13 2008 (Beginning of class).
The following abbreviated tables indicate the valid op-codes and corresponding operations performed by the ALU.  The register selection logic is also shown.  Use these tables for answering all of the questions in this exercise. Note that Reg3 contains the memory address from where the next instruction will be fetched and executed by the data path.
	Operation Table for ALU

	OpCode
	Operation
	OpCode
	Operation

	0000
	A • B
	1111
	A = Const

	0001
	A OR B
	1000
	Reg=Memory(Const)

	0010
	A
	0110
	Memory(Const)=Reg

	0011
	B  (Not B)
	1100
	Reg3 += Const

	0100
	A + B
	1110
	Reg3 += Const if CF=1

	0101
	A – B
	1101
	Reg3 += Const if ZF=1

	* Where Const is the 8-bit 2’s complement number obtained by combining bits in the instruction (as discussed in class)

	Register Selection

	OP1/OP2/OP3*
	Register

	0000
	Reg0

	0001
	Reg1

	0010
	Reg2

	0011
	Reg3

	* Where OP1, OP2, and OP3 stand for operand1, operand2, and operand3 respectively


1. Illustrate the bit sequence that would be given to the inputs of the data to perform the operations indicated in the comments column.


 
	OPCode (4)
	OP1 (4)
	OP2 (4)
	OP3 (4)
	Comments

	
	
	
	
	Reg0 = -210.

	
	
	
	
	Reg1=Memory(0A16).

	
	
	
	
	Reg1=Reg1+Reg2.

	
	
	
	
	Memory(0A16)=Reg1.


2. Assume the program in question 1 is stored in memory starting at address 1616.  Illustrate the contents of memory (in hexadecimal) containing the program.  
	Address
	+0
	+1
	+2
	+3
	+4
	+5
	+6
	+7
	+8
	+9

	00
	
	
	
	
	
	
	
	
	
	

	0A
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	
	
	

	1E
	
	
	
	
	
	
	
	
	
	


3. Variables are essentially names or “symbols” associated with memory addresses. The objective is ease of reference to memory locations.  Rather than remembering addresses the symbols can be used instead.  Accordingly, assume that the symbol r is associated with memory address AC16 and symbol sum corresponds to address BC16.  Now, develop the program that performs the following operations: if (r == 10) sum = 20 else sum = 30.
[Note: The only way to do comparison is to do subtraction and check for zero (or non-zero) result]
 
	OPCode (4)
	Op1 (4)
	Op2 (4)
	Op3 (4)
	Comments

	
	
	
	
	


4. Assume variables a, b and c are associated with address 2416, 2516, and 2616.  Assume values of a and b are positive and greater than 0. Develop a program that performs the operation c = a * b.
	OPCode (4)
	Op1 (4)
	Op2 (4)
	Op3 (4)
	Comments

	
	
	
	
	


5. Multiple programs can be stored in memory by placing them in contiguous, non-overlapping memory locations and running them (by setting Reg3 to the starting address of the program to be run).  In such a scheme, assume a program has been placed in memory starting at some address (that is not 00) to yield the memory organization shown below. From the memory organization, cross out (with an X) memory locations that are used to store variables and circle locations that contain the instructions for the program.  
 
	Address
	+0
	+1
	+2
	+3
	+4
	+5
	+6
	+7
	+8
	+9

	00
	3A
	30
	FA
	3C
	00
	00
	32
	21
	FE
	FF

	0A
	00
	00
	40
	F3
	FA
	00
	00
	00
	3C
	30

	14
	30
	32
	FF
	00
	01
	00
	32
	21
	00
	01

	1E
	FF
	3C
	FE
	FF
	02
	F1
	F3
	FE
	32
	21
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