CSCI 112 Final Exam Questions Spring Semester 2024

You may use your book, notes, and a simple calculator. No AI/Google/Etc. Show all of your work and
clearly explain all of your reasoning. Many of the questions on the exam will look similar to the
following, but there may be a question or two that is different.

1.

10.

11.

12.

13.

14.

Given two binary numbers, compute the AND, OR, or XOR of the two numbers.
Given two two’s complement numbers, add them and interpret the result.

Show the steps that Insertion Sort (or Selection Sort or Merge Sort) would go through to sort the
list [34, 24, 98, 67, 2, 37, 76, 28]. Show the intermediate array at each iteration/recursive call.

If you had to choose between Merge Sort and Insertion Sort, which would you choose? Justify your
answer.

Convert 45 to 8-bit Two’s Complement. Repeat for -45.
Convert 23 to excess-127. Repeat for -23.

Give as many different interpretations of the bits 0010 1010 as you can. (The spaces are there
for readability.)

a. Repeatfor 1010 1010 1100 1010.

b. Alsorepeat for 0010 1010 1100 1010 0010 1010 1100 1010.
The value 1100 0101 1101 0010 is stored somewhere in main memory. What does it mean?
The CPU from the sample machine in the book contains two special-purpose registers. Name
them and state the purpose of each.
If a network has subnet mask 255.255.248.0, how many unique IP addresses are available on the
network? Justify your answer.
The machine despair.edu has IP address 85.125.190.15 and the network it is on has a subnet mask
0f 255.255.248.0. clemency.com has IP address 85.125.167.207. Are these two machines on the
same network? Show your calculations!
Assume a machine cycle consisting of S stages. Consider a program written for that machine
language that consists of 100 instructions (with no jumps/branches).

a. How many steps are required to execute the program if it is executed normally (that is,

without pipelining)?

b. How many steps are required if pipelining is used?

c. How much faster is pipelining than normal execution for this program?

d. What is the maximum speedup you can expect by using pipelining on this machine (for any

program)? Briefly explain/justify your answer.

List the four TCP/IP layers and explain how each one uses port numbers, IP addresses, and MAC
addresses. (Hint: “It doesn’t” might be an acceptable answer in some cases.)

It is estimated that there are about o= 1x22% atoms in the universe (that’s about 10%°).
Note: In each of the following, you do not need to actually convert o, but show enough work to
justify whether or not it is possible.
a. Single Precision Floating Point (SPFP) uses 1 bit for the sign, 8 bits for the exponent
(stored in excess-127), and 23 bits for the mantissa. Can a be stored in a SPFP
number? Why or why not?
b. Double Precision Floating Point (DPFP) uses 1 bit for the sign, 11 bits for the
exponent (stored using excess-1023), and 52 bits for the mantissa. Can o be stored in a
DPFP number? Why or why not?
c. A longis a 64-bit two’s complement integer. Can a be stored in a long? Why or why
not?



15. Assume the instruction C000 is stored at memory location A4. What is in the program counter
after this instruction is executed? Explain why.

16. You ¢

‘accidentally” snoop a packet from the network on your laptop. The packet was just sent from

your roommate’s computer (Source), and contains the following data:

aa:02:67:23:00:12112:ab:22:83:£8:001209.140.209.7123.227.38.32

200918012 of 4|get stuff

You obtained the packet as it was traveling directly from Router to Destination (with no machines
in between). Its final destination is Destination. You know that Source, Router, and Destination
are three different computers, but there may or may not be machines between Source and Router.
Answer the following questions based on the information in the packet.

a.

b.
C.
d

f.

Was the original message split into multiple packets? How can you tell?
What is the port number of the application on Destination that the message is going to?
What is the most likely type of application that sent the message? How do you know?

How could you determine the name of the destination machine (e.g. Is it cnn.com,
youtube.com, or something else)?

Fill out the following chart. Write the value if there is enough information to determine it,
“Uncertain” if the information in the packet might correspond to what is being asked but
you cannot be certain, or “No Way” if the information is not present in the packet.

Machine IP Address Ethernet Address

Source

Router

Destination

If Source was moved to a different network, would its IP address change? How about its
MAC address? Explain.

17. T have an 8 megapixel camera that takes pictures that are 3264x2448 pixels. Each pixel requires 4
bytes to store (three for RGB values and one for transparency). I have a memory card for the
camera that is 128 GB. The card is capable of transferring data to my computer at 480 Mbps.

a.

b.

How many pictures can fit on the memory card?

The typical roll of film holds 24 pictures (you do know about film cameras, don’t you?).
How many rolls of film would you need in order to fit the same number of pictures?

If the card is full (all 128 GB are used), how long will it take to copy all of the data from
the card to my computer?
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18. Assuming PC (program counter) starts with value 00, and the other registers and main memory
start out as specified, execute the instruction until the halt instruction is reached. Update the
registers and main memory as appropriate.

Registers
R | Value
00 |17

01 |01

02 |24

03 | CO

04 |27

Main Memory

M | Value
00 |20
01 | A7
02 |11
03 |0A
04 |82
05 |01
06 |32
07 |O0A
08 | CO
09 |00
0A | C9
0B |7C

19. The following are NOT on the exam
Integer multiplication, including Booth’s algorithm

oo o

jar]

a. Fill in the following chart with the contents of the PC, instruction
register, and the meaning of each instruction in the order they are executed.

PC

Instruction

Meaning

00

b. What is the PC when the program halts?
c. What is in MOB when the program halts?

Anything specific about HTML

Boolean gates
Edit distance

AT (No Al was used to write the exam, no Al will be covered on the exam, and absolutely

no Al will be used by you to complete the exam!)
Operating Systems material
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