Midterm Exam I
CSE4175: Introduction to Computer Networks

Dept. of Computer Science and Engineering

Spring 2017

Name: Student Number:
Total points 100

Problem 1: (15 points) Transport protocol
We know that UDP socket is identified by two-tuple (dest. IP address, dest port number) but TCP socket is identified by

4-tuple (src IP address, src port number, dest IP address, dest port number). Explain, in detail and specifically, why the
TCP socket needs to be identified by 4-tuple.
Answer:

Connection oriented service is to be provided and as shown below DP and D-IP can be identical but SP-and S-IP need

to be different for two TCP connections established to the same server.
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Also, different logical TCP connections need to maintain their own parameters and buffer space.
For UDP, there is no connection concept. It is enough for the server to receive a request and send the response to it.

Problem 2: (10 points) TCP segment
When a sender side of TCP needs to establish a TCP connection, it will send a TCP segment. Describe key fields and
their usage in the header of the segment which needs to be sent for this.
Answer: -
e src port number Z7
¢ dest port number Z%1
* sequence number — used as the initial sequence number % 10
*  SYN flag - set, indicates that the corresponding segment is sent to initiate the TCP connection set-up. >
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Problem 3: (15 points) ACK
Describe, in detail and specifically, when a sender side of TCP will receive duplicate ACKs.
Answer:
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Problem 4: (20 points) TCP flow control

a) (10 points) Does the TCP flow control mechanism guarantee the no buffer overflow at the receiving side of the

TCP? Answer in ‘yes’ or ‘no’.
Answer: yes

b) (10 points) Justify your answer specifically.

Answer:

Initially, for predetermined RevWindow, the sender will keep (LastByteSent — LastByteAcked) <= RcvWindow

and there won’t be any buffer overflow.
buffer occupancy level, by keeping (La

Later when it receives a new RevWindow which reflects the more recent
stByteSent — LastByteAcked) <= new RevWindow, the buffer overflow

can be avoided. Notice that if new RcvWindow is not to be sent, there will be no buffer overflow which is obvious.
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Problem S: (10 points) Cookie
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Consider an e-commerce site that wants to keep a purchase record for each of its customers. To make this possible, the
site needs to send cookie information to clients. Describe how the cookie is sent to a corresponding client.

Answer:

via cookie header line in the HTTP response message. The example header line will look like set-cookie: 1678”.
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Problem 6: (15 points) DNS
Describe the authoritative DNS server.

Answer:



DNS name servers

1 no server has all name-to-IP address mappings
local DNS servers:

O each ISP - such as university, company - has local (defauit) name
server

O host DNS query first goes to local DNS server
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Problem 7: (15 points) P2P File Distribution: BitTorrent
Describe the . torrent file.

Answer: content description, much smaller than content. contains address of tracker and li

st of chunks that make up the
content. (0)
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