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CS 061 – Computer Org. & Assembly Language         Spring  -  2005
Mid-term exam  – Friday 4/29 –  total 100 points          SOLUTION
Time: 50 minutes

You may have on your desks ONLY this exam, your personalized multiple choice answer sheet, a writing implement and an eraser, and your student ID. NO CALCULATORS.

You may use a separate sheet(s) of scratch paper. Make good use of this – don’t write your answers in the assigned space until you are sure of them!

WRITE CLEARLY IN THE SPACE PROVIDED.

WARNING!!!: POINTS WILL BE DEDUCTED FOR MESSY & HARD-TO-READ HANDWRITING OR DIAGRAMS!!!
Section I (questions 1 to 25) are to be answered on your multiple choice answer sheets; Section II (questions 1 to 3) on this exam booklet. Hand both in together.

You will be required to show your student ID when you hand in your exam.

Be sure to read each problem carefully and follow the directions. 
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Section 1: Multiple choice – 1 point each

1. Abstraction describes the process of:

a. Creating an algorithm to solve a problem

b. Treating the lower levels of a system as a “black box”

c. Transforming a “natural language” problem into computer code

d. Getting distracted about your abs

2. What data types are implemented natively in the LC-3?

a. integer, double, character and boolean

b. twos complement integer

c. twos complement integer and floating point

d. ASCII and twos complement integer

e. twos complement integer and Hexadecimal

3. If two microprocessors are separately designed & built to the specifications of the same ISA, they will be both functionally and electronically identical.

a. True

b. False

The following three questions refer to the decimal number 27.625
4. What is the representation of this number in the “hybrid” binary system using the “binary point”?

a. 1101.11

b. 11001.101

c. 10011.11

d. 11001.101

e. 11011.101

5. What is the normalized fractional part of this binary number that will be used to build the IEEE-754 floating point representation of the original number?

a. 1001101

b. 1011101

c. 11001101

d. 1001111

e. 11011101

6. What is the biased exponent that will be used to build the IEEE-754 floating point representation of the original number (in decimal representation)?

a. 5

b. 4

c. 132

d. -122

e. 131

7. What is the result of the operation: NOT( 1000 AND (1100 OR 0101) )
a. 0111

b. 1000

c. 1111

d. 0000

8. What procedure is required to add the two 2’s complement numbers 01101101 and 110?

a. take the 2’s complement of the smaller number and extend it.

b. take the 2’s complement of the negative number.

c. pad the shorter number with 0’s.

d. sign extend the shorter number.

e. shift the shorter number to the left by 5 places.

9. How many memory locations can be addressed by a microprocessor that uses 24 bit addressing?

a. 16 M

b. 1024 

c. 2 G

d. 512 k

e. none of the above

10. Under what circumstances will the addition of two binary numbers in 2’s complement representation, one of which is negative and one positive, result in an invalid result?

a. if the result appears negative.

b. if the result appears positive.

c. never.

d. always.

e. none of the above.

11. How many select lines does an 8 input multiplexer have?

a. 1

b. 3

c. 8

d. 64

e. 256
12. How many inputs does a full adder have?

a. 1

b. 2

c. 3

d. 4

e. It depends on the number of bits in the numbers to be added

How many outputs does a full adder have?

f. 1

g. 2

h. 3

i. 4

j. It depends on the number of bits in the numbers to be added

13. What logic circuit would you use for addressing memory?

a. Full adder

b. Multiplexer

c. Decoder

d. Multi-input and gate

e. Direct Memory Access circuit

14. What is one major difference between a combinational logic circuit (such as a decoder) and a sequential logic circuit (such as an RS latch)?

a. The sequential logic circuit requires a different class of gates

b. The sequential logic circuit requires a clock input

c. The sequential logic circuit uses feedback

d. The sequential logic circuit has no propagation delay

15. What is one purpose of the extra gates of a gated D-latch with respect to a simple R-S latch?

a. to provide a feedback circuit in order to store the output.

b. to allow th output to be read.

c. to decrease the propagation delay of the circuit.

d. to prevent the R and S lines from transitioning to 0 simultaneously.

e. to prevent the R and S lines from transitioning to 1 simultaneously.

16. Given the instruction:

xA400

LDR
R1,
R2,
x20

and given: (R2) = xB000; Mem[xB000] = xFFFF; Mem[xB020] = x000F;

What value will R1 contain after the instruction executes?

a. xA420

b. xB000

c. xB020

d. xFFFF

e. x000F

17. Given:The memory location labelled “DATA” contains the value A400; R4 contains the value xA500; the memory location xA400 contains the value xFFFF; the memory location xA500 contains the value x0000. Following execution of the instruction 



LDI
R4,  DATA

what will be the value stored in R4?

a. xA400

b. xA500

c. xFFFF

d. x0000

e. xA400 + xA500

18. How many times is the loop body of this code executed, given R3 = 0 and R4 = #10?

START

ADD
R4, R4, -1



ADD
R3, R3, -1



BRzp
START

a. 0

b. 1

c. 9

d. 10

e. infinite loop

19. What is the logic expression for the following truth table in the form Out = f(A, B, C)?

	A
	B
	C
	Out

	0
	0
	0
	1

	0
	0
	1
	0

	0
	1
	0
	0

	0
	1
	1
	0

	1
	0
	0
	0

	1
	0
	1
	0

	1
	1
	0
	0

	1
	1
	1
	1


a. Out = A . B + A . C

b. Out = A . B’ + A . C

c. Out = A . B . C + A’ . C

d. Out = A . B . C + A’ . B’ . C’

e. Out = A . B + A . C + B . C

20. The five basic components of the von Neumann model of computing are:

a. input, output, register unit, control unit, memory

b. input, output, data bus, address bus, memory

c. input, output, arithmetic & logic unit, control unit, address decoder

d. input, output, memory, processing unit, control unit

e. input, output, program counter, ALU, instruction decoder
Reading and writing to the memory unit (RAM, or off-processor memory) take place via:

f. the ALU and the register unit

g. the memory address and memory data registers

h. the program counter and the memory data register

i. the Program Counter and the Instruction Register

j. the write enable line

21. The purpose of a tri-state device between data "suppliers" and the global bus is:

a. to prevent the contents of the bus being written back to the "supplier" device

b. to allow a single "supplier" device to control the state of the bus at any one time

c. to inform the bus regarding the destination of the data

d. to prepare the bus to carry the data

e. to separate the 16 individual bits of data to be carried by the bus

For the following two questions:

Given an ISA specifying  a word size of 4 bytes, byte addressability, and an address space of 16 M:

22. What is the size of the PC?

a. 8 bits

b. 16 bits

c. 24 bits

d. 32 bits

e. 16 Mbits

23. What is the size of the IR?

a. 8 bits

b. 16 bits

c. 24 bits

d. 32 bits

e. 16 Mbits

Section 2 – 25 points each

24. Binary numbers & logic
Perform the following logic operations. Express your answers in hexadecimal notation:

a) xA109 AND x0FF7 =  x0101
b) x69BA OR x0F6C =  x6FFE
c) NOT((NOT(x179A)) AND (NOT(x7CDB))) =  x7FDB
d) xABCD XOR x1234 =  xB9F9
An 8 bit register holds the hexadecimal value xA7; a 16-bit register holds the hexadecimal value x8DE1. Using 16 bit 2’s complement arithmetic, add the contents of these registers, showing the result as:

e) a 16 bit binary string:    b1000 1101 1000 1000
f) a Hexadecimal value:  x8D88
g) a decimal value:  #  -29,304
h) Is this result valid under the given conditions? Describe the test to determine validity.

Yes, the result is valid.

The test is:

if both operands are positive, and the sum is negative (or vice versa), the sum is NOT valid

Latches & Memory

a. (6 points) For the RS latch shown, complete the table by writing the values of the output Q as the values of R and S change in the following sequence of changes to the inputs R & S. (If you cannot determine the value of Q for a particular combination, explain briefly – a couple of words – why not).
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b.  (9 points) Draw the logic circuit of the gated D latch variant of the RS latch
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c. (10 points) Show how gated D latches can be combined with extra logic circuitry to build a 4 x 2-bit memory – i.e. 4 addressable memory locations, each capable of storing 2 bits. Show the address lines, the data lines in & out & the write enable lines. (Each latch can be abstracted as a box).
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 Sketch NEATLY the full logic schematic of a 3-bit address decoder

(3-bit address => 8 AND gates, 8 address lines)
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