CS 228 Final Exam 2026

Grades
1) Is your name on the test?
 Yes, because I want to pass the class
 No, because I want to fail this test
 Was that a requirement?
2) (Yes/No) Did you check educat to make sure everything is right?

Formula
1) I have a packet that is 1024 bits long.  I want to send it down a link with a 2 millisecond delay (latency), and a bandwidth of 3,000 bytes per second.  How long does it take?  YOUR ANSWER MUST HAVE UNITS!  Be careful of units.

Aloha
1) Suppose many many stations want to transmit.  I’m using normal Aloha.  Will there be collisions?
   Yes, that would be expected
   No.  That would be an error of some sort.

Ethernet
1) Two Ethernet computers transmit at the same time.  They collide.  How do they decide which one goes first on the retransmit? (Pick one)
     Lowest numbered MAC address goes first
     Lowest numbered IP address goes first
     Computer who’s been waiting the longest goes first.
     There is no retransmit after a collision
     None of these

2) (True/False) When an Ethernet receiver detects bad data (i.e checksum failure), it requests a retransmission.

4) (Yes/No) Does standard Ethernet require synchronized clocks on the computers using Ethernet?  (i.e. clocks that all know the current time of day to a reasonable degree of accuracy)?
5) Suppose computer #1 begins to transmit an Ethernet  packet that is 1400 bytes long.  After 1,200 bytes of transmitting, an Ethernet collision is detected.  What should computer #1 do? 

6) Which is true

   Ethernet sends to a MAC address
   Ethernet sends to an IP address

IP
1) (Yes/No) Your laptop uses IP?

2) Which of these are valid IP version 4 addresses.  (Hint:  IP version 4 is normal IP.)  Circle all that ARE valid, zero or more.
     1.2.3        1.2.3.              300.250.17                1.2.3.4.5          254.255.256.1                      

3) How is the world supply of IP version 4 addresses?  Circle all statements that are TRUE, zero or more.
    There are lots still available
    They are making more
    We are scheduled to run out in about 20 years (so we should not waste too many now)
TCP
1)  How many packets does it take to start a TCP conversation?  How many does it take to end a TCP conversation?  (Hint:  Write down TWO numbers.)

2) Suppose you make a TCP socket.  You write “AAA” and then write “BBB”.  Some packets get lost but eventually everything is received and acknowledged.  Which statement is true?
    The applications reading the data might the”BBB” before the “AAA”.
    The applications reading the data will always get the”AAA” before the “BBB”.

3) Suppose a TCP receiver gets a packet containing old data it has already received.  What should it do?  Choose ONE best answer.
    Send an acknowledgment 
    Wait for new data.  Send no acknowledgment for repeated data.
NETWORK ADDRESS TRANSLATION
1) I have my laptop at home, connected via WiFi to my cable modem, which is using NAT.  If I want to send a packet to chatgpt.com, which IP number does my laptop use as the destination?
     The cable modem
    chatgpt.com

2) What IP number does ChatGPT use as it’s destination when it replies?
    My laptop
    The cable modem

3) I have my laptop at home, connected via WiFi to my cable modem, which is using NAT.  If I want to send a packet to chatgpt.com, which MAC address does my laptop use as the destination?
     The cable modem
     chatgpt.com
HTTP
1) What does error code 200 mean?  Circle ALL that apply, zero or more.
    File not found
    Copyright violation
    Internal Server Error
    Network protocol error

2) Why is HTTP/1.1 faster than HTTP/1.0?

3) In HTTP/1.0 or HTTP/1.1, how does the browser know where the metadata stops and the file content begins?

SMTP
1) When using SMTP, who initiates the connection
    The sender of the email
    The receiver of the email

2) If SMTP were an animal, what animal would it be? (2 word maximum)

3) Describe in a few words one way spam is detected.
Routing
1) Typically …
   The source of the packet decides the packet route when using IP.
   Each hop along the path forwards the packet as best it sees fit.

2) BGP attempts to (Chose ONE)
   minimize total transmission time
   maximize average bandwidth for the link along the path
   maximize slowest bandwidth for the slowest link along the path
   minimize average latency for the links along the path
   minimize highest latency for the slowest link along the path
   minimize total hops taken
   minimize autonomous systems traversed
   something else
RSA/HTTPS
1) When using an HTTPS connection, the browser is told the public key of the web server.  How does the browser know this information is correct, and not “fake news” given to it by the network?  (Hint:  You can answer this with just a few words.)

Programming
1) Which of these is correct

	r = read(fd, buf, max);

buf[r] = 0;

if (r <= 0)
    handle_error();

else
    cout << buf ;
	r = read(fd, buf, max);

if (r <= 0)
    handle_error();

else
    buf[r] = 0;
    cout << buf ; 
	r = read(fd, buf, max);

if (r <= 0)
    handle_error();

else
    cout << buf;

    buf[r] = 0;


2) I call read(fd, buf, 1000).  Choose ALL that might be returned by this read.
       -2     -1              0                    17                     1000                 1003

3) (Yes/No)  Does this code make sense?  Is this good code?


    int len = read(fd, buf, 1000);
    if (buf[1000] == 0)  // found a null byte at the end
       cout << “Its text\n”;
    else
        cout << “It’s binary data\n”;

4) What does the following program print?  (Ignore any syntax errors.)
	   int a = 1;
   fork();
   a++;
   fork();
   a++
   cout << a  << endl;


5) (Yes/No) Suppose I call exit(0).  Does that automatically close for that process any socket connections it might have open?
6) You have a TCP connection with someone.  They close the socket.  You call read.  There are no errors.  What does read return?  Chose one.
     -1       0         some positive number
7) (Yes/No) Does read() automatically null terminate strings that it receives?

8) Think about your email program you wrote for class.  What type of protocol does this program use?  (Pick ALL that apply) 
   TCP        UDP        IP       Aloha           HTTP          SMTP
9) What would cause this code to print “dog”?
// A bunch of code that sets up stuff, makes sockets, and declares variables.
fds[0].fd = socket1;
fds[0].events = POLLIN;
fds[1].fd = socket2;
fds[1].events = POLLIN; 
int ret = poll(fds, 2, -1); 
if (ret > 0) {
    if (fds[0].revents & POLLIN) {
       cout << “Dogs\n”;
    }
    if (fds[1].revents & POLLIN) {
       cout << “Cats\n”;
    }
}
