Your name here


A. If you have code that is 85% parallelizable, then what is the speed up factor if you use four cores (a speed-up factor of two for the parallelizable part)? What if you use eight cores?  What is the limit (if you used an infinite number of cores)? 

( .15 / 1 + 0.85 / 4  )^(-1) = 2.7586
( .15 / 1 + 0.85 / 8  )^(-1) = 3.9024
( .15 / 1 + 0.85 / infinity )^(-1)  = (.15)^(-1)  = 6.6667 

B. (7.5 points) 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.  

I1. LD r3, (r2)

I2. AND r4, r1, r3
I3. MUL r2, r6, r5

I4. XOR r7, r1, r5

I5. SUB r10, r12, r5

I6. ST (r8), r12

I7. OR r7, r6, r12
	
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12

	I1
	
	R
	W
	
	
	
	
	
	
	
	
	

	I2
	R
	
	R
	W
	
	
	
	
	
	
	
	

	I3
	
	W
	
	
	R
	R
	
	
	
	
	
	

	I4
	R
	
	
	
	R
	
	W
	
	
	
	
	

	I5
	
	
	
	
	R
	
	
	
	
	W
	
	R

	I6
	
	
	
	
	
	
	
	R
	
	
	
	R

	I7
	
	
	
	
	
	R
	W
	
	
	
	
	R


Indicate any data dependencies and their type. 

	Register
	Dependency
	Instructions 

Involved
	Restriction

	R2
	WAR
	3,1
	Can be simultaneous

	R3
	RAW
	2,1
	Same pipe

	R7
	WAW
	7,4
	Must follow, can be diff pipe

	
	
	
	

	
	
	
	

	
	
	
	


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

	
	Pipeline 1
	Pipeline 2
	Pipeline 3
	Pipeline 4

	Time→
	1
	3
	4
	5

	
	2
	6
	7
	

	
	
	
	
	

	
	
	
	
	


C. Fill in the table below with the corresponding postfix.  

	Infix
	Postfix

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


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

D. 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
	1
	1
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1
	0
	0


	Groups violating parity
	Position of the offending bit

	1, 2, 
	3


E. Enter the binary string into the CRC generator. 

	0
	(
	0
	0
	0
	(
	
	10110110010(

	The first four just shift in

	1
	(
	0
	1
	1
	(
	
	0110010

	

	1
	(
	1
	1
	1
	(
	
	110010

	

	0
	(
	1
	1
	0
	(
	 
	10010

	

	1
	(
	1
	0
	1
	(
	
	0010


F. Express -.2168 as a float.  Use 1 bit for the sign, 23 bits for the mantissa, 8 bits for the exponent.  Use a bias of 128 for the exponent.   

Sign

	1


.2168*2^23  = 1,818,650.2144 ( 1,818,650 ( 1 1011 1100 0000 0001 1010
Got 21 places wanted 23 

.2168*2^(23+2 missing)  = 7,274,600.8576 ( 7,274,600 ( 110 1111 0000 0000 0110 1000
Mantissa

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


-2 + 128 = 126 ( 0111 1110

Exponent

	
	
	
	
	
	
	
	


G. Fill in the table below with the corresponding infix.  

	Infix
	Postfix

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


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

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

1 * (8 + 6)  4 + 7 * 3 5 * +
1 * (8 + 6)  (4 + 7 * 3) * 5  +
1 * (8 + 6)  + (4 + 7 * 3) * 5  
H. 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

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


I. 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 6
	XXX

	1
	ADD  8
	6

	2
	ADD INDIRECT 10
	6+5 = 11

	3
	STOP
	11+8 = 19

	4
	8
	

	5
	9
	

	6
	10
	

	7
	6
	

	8
	5
	

	9
	7
	

	10
	4
	

	11
	12
	

	12
	11
	


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

Sign

	0


Mantissa

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


Exponent

	1
	0
	0
	1
	1
	1
	1
	0


	Exp 1001 1110 ( 158 – 128 = 30 
Mantissa ( 4,793,490/2^23 = 0.5714285373687744140625
+(0.5714285373687744140625) * 2^30 = 613,566,720



K. Construct the 16's complement of the decimal number 4CD.

	
	4
	C
	D

	+
	B
	3
	3

	1
	0
	0
	0


L. Show the state of the stack at each stage of the following postfix calculation.  Use a column of the table to represent what’s on the stack at that stage.  Start at the left and proceed to the right.

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	3
	
	
	
	7
	
	
	
	
	
	
	
	
	
	
	

	
	
	2
	2
	6
	
	6
	6
	13
	
	8
	
	
	
	
	
	
	
	

	
	4
	4
	4
	4
	10
	10
	10
	10
	130
	130
	138
	
	
	
	
	
	
	

	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	690
	
	
	
	
	
	


Time (
M. Interpret the following eight-bit binary string 

	1
	1
	0
	0
	1
	0
	1
	0


	A. As an unsigned integer
	202

	Straight from calc


	


	B. As a signed integer
	-54







00110101 + 1 =11 0110
	C. As a hexadecimal number
	CA







Straight from calc
N. Suppose you have the 32-bit integer written in Hex as 87ABCD4F.  How would it be stored in memory in a system using the little-endian (byte order) approach? 

	Little-endian

	Memory Location
	Value

	500
	4F

	501
	CD

	502
	AB

	503
	87

	504
	

	505
	

	506
	

	507
	

	508
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