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CS 061 – Computer Org. & Assembly Language          Winter  -  2005
Mid-term exam  – Monday 2/7 –  total 100 points

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.

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. 

	Section I
	25
	

	Section II Q.1
	25
	

	Section II Q.2
	25
	

	Section II Q.3
	25
	

	TOTAL
	100
	


Section I: Multiple choice – 1 point each

1. The Istruction Set Architecture of a microprocessor specifies (among other things):

a. The microarchitecture of the processor.

b. The address space available to the processor.

c. The memory addressing modes to be used by instructions.

d. The native data types of the microprocessor.

e. All of the above

f. Answers b, c and d

2. Assembly language instructions can be grouped into three categories. These are:

a. Direct, indirect and relative

b. Input, output and command

c. Integer operations, floating point operations, and character operations

d. Operations, data movement and control

e. Load, store and arithmetic

3. The LC-3 ISA defines three memory addressing modes for instructions. These are:

a. Direct, indirect and relative

b. Input, output and command

c. Integer operations, floating point operations, and character operations

d. Operations, data movement and control

e. Load, store and arithmetic

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

a. The storage circuit requires a different class of gates

b. The storage circuit requires a clock input

c. The storage circuit uses feedback

d. The storage circuit has no propagation delay

5. 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 the 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.

6. How many memory locations does the assembler set aside to implement the following pseudo-op? (all numbers are decimal)

.STRINGZ "Hasta la vista, baby!"

a. 19

b. 20

c. 21
d. 22
7. 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

8. Which of the following instructions will set the condition codes based on the value currently stored in R1, without changing the contents of any register?

a. ADD R2, R1, #0

b. ST R1, LABEL

c. ADD R1, R1, R1

d. AND R1, R1, #0

e. AND R1, R1, # -1

9. 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

10. In the von Neumann model, the purpose of the control unit is:

a. to store the list of instructions

b. to fetch the next instruction from memory & decode it

c. to control the ALU

d. to control access to memory

e. to clock the transitions between states of the whole microprocessor

11. In the von Neumann model, the Program Counter is:

a. a binary counter that keeps track of the number of instructions executed

b. a register that stores the next instruction to be executed

c. a control circuit that steps through a sequence of instructions

d. a register that stores the address of the next memory location to be written to

e. a register that stores the memory address of the next instruction

12. In the von Neumann model, the key components of the Processing unit are:

a. the arithmetic & logic unit and the register bank

b. the ALU and the instruction register

c. the instruction decoder and the ALU

d. the memory data register and the program counter

e. the register bank and the program counter

13. Reading and writing to the memory unit (RAM, or off-processor memory) take place via:

a. the ALU and the register unit

b. the memory address and memory data registers

c. the program counter and the memory data register

d. the Program Counter and the Instruction Register

e. the write enable line

14. 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

The following four questions relate to the following:

Consider an elevator that connects the 1st, 2nd & 3rd floors of a building as an example of a finite state machine. The 6 possible states of this FSM correspond to the elevator stopped at each of the three floors, with the doors open or closed comprising separate states. Transitions between states will thus correspond to the elevator moving between floors with the doors closed, including “express” transitions between the 1st and 3rd floors; or the elevator stationary at a floor and the doors opening or closing.

External inputs are provided by the elevator call buttons on each floor (‘up’ on the 1st floor, ‘up’ &  ‘down’ on the 2nd floor, ‘down’ on the 3rd floor), and by the ‘1st Floor’, ‘2nd Floor’ & ‘3rd Floor’ buttons inside the elevator itself.

For the purposes of this exercise, don’t worry about timing or sensing whether the door is open or closed: the elevator will respond instantly to a call (originating from either the internal or external buttons)  by closing the doors and moving up or down; when it arrives at a floor it will instantly open the doors, and remain there until called again.

15. How many distinct transitions are there between states?

a. 6: one for each state

b. 8: each of three buttons can take on two states (on or off) => 23 = 8

c. 9: two from each floor, plus one at each floor

d. 12: two from each floor, plus two at each floor

e. 24: 6 states, times four possibilities from each state

16. The FSM circuit will consist of the combinational logic (CL) and storage (S) components. The CL will have externall input(s), and internal input(s) consisting of the output of S. How many external inputs will the CL have?

a. 1

b. 2

c. 3

d. 4

e. 6

17. The CL will also have external output(s), controlling the elevator, and “internal” output(s) going to S to encode the current state. How many external outputs will the CL have?

a. 1

b. 2

c. 3

d. 4

e. 6

18. Obviously, the number of “internal” outputs from and inputs to the CL are the same (the number of bits going into/out of S). How many are there?

a. 1

b. 2

c. 3

d. 4

e. 6

For the following three questions:

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

19. What is the “width” of an address?

a. 8 bits

b. 16 bits

c. 24 bits

d. 32 bits

e. 16 Mbits

20. What is the “width” of the ALU?

a. 8 bits

b. 16 bits

c. 24 bits

d. 32 bits

e. 16 Mbits

21. If the system were instead byte-addressable, and were to retain the same total number of bytes of memory, how many address lines would it require?

a. 8

b. 16 

c. 24

d. 26

e. 32

A simple ripple-adder circuit, in which multiple full adders are "daisy-chained" to operate on the required number of bits, suffers from the problem of accumulating gate delays. This problem can be overcome by the following design improvement:

f. Make each full-adder smaller so as to reduce the gate delay of each.

g. Recursively pre-calculate the carry bit for each digit.

h. Add an n-bit register to hold intermediate results, where n is the number of digits being added.

i. Add a gated D latch to the carry output of each digit

22. You have a register bank, and need to ensure that that the data output of the bank corresponds to the value stored in the selected register. What logic circuit would you use for the ouput from each column in the register bank?

a. Full adder

b. Multiplexer

c. Decoder

d. Multi-input and gate

e. Direct Memory Access circuit

23. A 4 x 3 memory circuit provides 4 memory locations, each able to store 3 bits. Which of the following statements is true (referred to the register design we developed in class)?

a. The contents of a selected register will be read via 3 multiplexers

b. The contents of a selected register will be read via a single multiplexer

c. The external WE line will be ANDed with the outputs of the decoder

d. The external WE line will be ORed with the outputs of the decoder

e. Answers B & D

f. Answers A & C

24. In the 4 x 3 memory circuit described above, the contents of a given word are read by:

a. asserting the write enable line while applying the 2 bit address of the word to the decoder.

b. blocking the input data lines while applying the 2 bit address of the word to the decoder.

c. setting the input data lines to zero while applying the 2 bit address of the word to the decoder.

d. applying the 2 bit address of the word to the decoder.

e. asserting the read enable line while applying the 2 bit address of the word to the decoder.

Section II – 25 points each

REMEMBER: POINTS WILL BE DEDUCTED FOR MESSY & HARD-TO-READ HANDWRITING OR DIAGRAMS!!!
f. (10 points) Tabulate the complete truth table for a full-adder.


g. (10 points) Draw the corresponding schematic for the full adder 

(5 points) Now draw the schematic for a 4-bit ripple-adder: you may abstract the full-adder circuit.

h. (8 points) Represent in IEEE 32-bit Floating Point Representation (numbers are in decimal):

	Decimal
	S
	Exponent
	Fraction

	-4097.625
	
	
	


i. (1 point) represent the resulting binary number as hexadecimal:

j. (16 points) Perform the following bitwise logic operations. Express your answers in hexadecimal notation:


a) x5478 AND xFDEA = 

b) xABCD OR x1234 = 

c) NOT((NOT(xDEFA)) AND (NOT(xFFFF))) = 

d) x00FF XOR x325C = 


Draw a diagram showing the main components of the von Neumann model of comuting, with a brief explanation of each component and how it interacts with the rest.
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