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For each step in the program below, indicate whether a register is being written to by entering a “W”, read from by entering an “R” or not involved by leaving it blank.  

	1.
	SUB r2, r3, r1

	2.
	LD r4, (r5)

	3.
	ST (r8), r12

	4.
	XOR r4, r5, r3

	5.
	ADD r1, r7, r6

	6.
	ADD r7, r3, r2

	7.
	SUB r10, r12, r1


	
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12

	1
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	


Indicate any data dependencies and their type. 

	Register
	Dependency
	Instructions 

Involved
	Restriction

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Write the program, splitting it up for processing by as many different execution units as possible. 

	Pipeline 1
	Pipeline 2
	Pipeline 3
	Pipeline 4

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


If a 20-second process were broken into 7 stages, (3 requiring 2 seconds, 2 requiring 3 seconds and 2 requiring 4 seconds), then it would take __________ (number of seconds) for an instruction to move through the pipeline as opposed to the original 20 seconds.  However, one instruction would be issuing from the pipeline every __________ (number of seconds) as opposed to 1 every 20 seconds without pipelining.  

Assuming a single-bit error and even parity, locate the offending bit from the following information. 

	0001
	0010
	0011
	0100
	0101
	0110
	0111
	1000
	1001
	1010
	1011
	1100
	1101
	1110
	1111

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	1
	0
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1


	Groups violating parity
	Position of the offending bit

	
	


The following program and data are stored in memory.  Determine the value in the accumulator just before executing each line. 

	Address
	Memory Value
	Value in Accumulator A before evaluating line of code

	0
	LOAD IMMEDIATE 8
	XXX

	1
	ADD INDIRECT 7
	

	2
	ADD 6
	

	3
	STOP
	

	4
	8
	

	5
	6
	

	6
	4
	

	7
	10
	

	8
	7
	

	9
	5
	

	10
	9
	


Express -587.7945 as a float.  Use 1 bit for the sign, 23 bits for the mantissa, and 8 bits for the exponent.  Use a bias of 128 for the exponent.   

Sign

	


Mantissa

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Exponent

	
	
	
	
	
	
	
	


Express the following float as a decimal number. Show any intermediate steps.
Sign

	0


Mantissa

	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	0


Exponent

	0
	1
	0
	1
	0
	1
	0
	1


	


Enter the binary string into the CRC generator. 

	0
	(
	0
	0
	0
	(
	
	 10010010011  (

	The first four just shift in

	1
	(
	0
	0
	1
	(
	
	0010011

	

	
	(
	
	
	
	(
	
	010011

	

	
	(
	
	
	
	(
	 
	10011

	

	
	(
	
	
	
	(
	
	0011

	

	
	(
	
	
	
	(
	
	011

	

	
	(
	
	
	
	(
	
	11

	

	
	(
	
	
	
	(
	
	1

	

	
	(
	
	
	
	(
	
	


Determine the Hamming-code parity bits for the following data. Assume even parity. 

	0001
	0010
	0011
	0100
	0101
	0110
	0111
	1000
	1001
	1010
	1011
	1100
	1101
	1110
	1111

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	
	0
	
	1
	1
	0
	
	0
	1
	1
	1
	1
	1
	0


Interpret the following eight-bit binary string 

	1
	1
	0
	0
	1
	0
	1
	0


	A. As an unsigned integer
	


	B. As a signed integer
	


A 3-GHz processor would have a period of

a. 3 nanoseconds

b. 0.33 nanoseconds 

c. 3 microseconds

d. 0.33 microseconds

e. none of the above 

Fill in the table below with the corresponding postfix expression.  

	Infix
	Postfix

	3 *  8 * (5 + 1) + (4 + 7) * (2 + 6) + 9 
	


Fill in the table below with the corresponding infix expression.  

	Infix
	Postfix

	
	2 1 6 + * 5  7 3 + 4 * 8 + * +   


The .NET common language runtime platform supports the following integer types.  Give the range of numbers that can be represented by each. 

	Type
	Storage Allocation
	Range

	System.Int16
	2 bytes
	

	System.Int32
	4 bytes
	

	System.Int64
	8 bytes
	














