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Oct. 20, ‏2005‏
CSI 4118: Computer Networks and Protocols
Midterm Examination

Closed Book

Calculators Allowed

Time Allotted: 1 Hour, 20 Minutes

This exam consists of 4 sections and 7 pages (including this cover sheet), worth a total of 75 points. Please check your exam and exchange it for a new one if it is defective in any way. All questions are to be answered on the exam questionnaire itself in the space provided. If additional space is required, please write on the back of the previous page and indicate clearly where the answer can be found.
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NAME: (Please Print):________________________________________

STUDENT NUMBER:________________________________________
1. True or False: (20 marks)

Please circle T if you think the answer is mostly true, and F if you think the answer is mostly false.

T
F
ARP is used to translate hardware addresses into IP addresses.

T
F
The logical topology of an Ethernet Hub is a bus.

T
F
An Internet path with more hops always involves a greater delay than a 

path with fewer hops.

T
F
A, B, and C are stations on a logical bus network. When A sends a frame 

to C, B’s NIC (Network Interface Card) will not process it.

T
F
In a modern network, most packet loss is due to hardware error.

T   F
FTP uses two connections to transfer a file between computers over the Internet.
T
F
Users of small computers often use a POP protocol to retrieve their email.

T
F
Concurrent execution is fundamental to servers.  If N clients are using one service on a single concurrent server, there will be exactly N distinct threads of control running on that server.
T
 F
All known transmission systems have limited bandwidth. The physical 

bandwidth does not represent the maximum data transfer rate.

T   F

Even parity checking will not be able to detect the case when all bits in a frame 
are reset to 0.
2. Fill in the blanks with the most appropriate word or phrase (25 marks)

a. CSMA/CD stands for _carrier Sense Multiple Access with Collision Detection______________________________________ 

___________________________________________________________

b. Doubling the range of random delay after each collision in CSMA/CD is called ____Binary exponential backoff_______________________________________________

c. In a client/server paradigm, the browser is referred to as the _______client___________________________________________.
d. Another name for the data area in a frame is the __payload___________________________ 

e. If an ISP assigns a customer a CIDR prefix of 128.211.0.16 / 28, give the corresponding items in     dotted decimal notation: 

Network Prefix__128.211.0.16____________________________________________, 
 Address Mask_____________255.255.255.240________________________________, 
Lowest Host Address ___128.211.0.17_____________________________________, and 

Highest host address ____128.211.0.30____________________________________..

f. The fundamental building blocks of a WAN include __packet _        _switches________________ and high-speed connections between them.

g. Routing is accomplished in most WANs by dynamically updating routing tables. The two types of routing table computation/update algorithms for distributed route computation are called _______________distance vector______________________________________ routing and _______________link state______________________________________ routing.

h. A signal requires a small amount of time to travel across a wire. The time is generally proportional to the distance traveled. Such delays are called _______________propagation__________________________________ delays.

i. ___________throughput_____________________________________ in a network is usually measured in bits per second, and is a fundamental property of networks which can be measured quantitatively.

j. If D0 is the delay when the network is idle, and U is a value between 0 and 1 that denotes the current utilization, then D0 /(1-U) gives a value for the ________effective or actual______ delay.

k. The five layers of the TCP/IP layering model, also called the Internet Layering Model, or the ____Internet Reference Model_____, contains 5 layers named respectively 1. Physical, 2.____Network Interface________, 3._____Internet________, 4. Transport________, 5._____Application______.

l.  If the destination IP address is D, and the mask is M, the network address N is given by:



N =  ______D &  M______   or D  and  M
3 Flow Control in TCP is handled by the use of a window mechanism involving a window advertisement. Indicate below the sequence of data sends, acknowledgements, and window advertisements for the sender to send 5000 octets of data to the receiver with a maximum available buffer size of 3000 octets. Assume the sender can transmit at most 2000 octets of data at a time. Complete the sequence diagram below assuming no packet loss. (20 points)



(wait)
                                             (wait)




(wait)
                          Send FIN + ACK





-0.5 for each missing message

    
4. Transport protocols: (20 marks)

a) Identify two key differences between connectionless and connection-oriented transport protocols. (4 marks)

ANY 2  ROWS FOR FULL MARKS

	Connection Oriented
	Connectionless

	Connection must be established before data transfer
	No connection setup is needed

	All data uses the same connection
	Data can follow different connections

	After all data transferred, connection must be closed
	Not necessary to close connections

	Connection id is sufficient for message transmission
	Every message contains the message destination


b) What does “reliability” of the TCP transport service protect against? (4 marks)

Reliability protects against:

· lost messages

· duplicated messages

· delayed messages

· delivered out of order messages

· corrupted messages

any 3 give 4 marks except corrupted which only gives .5  mark

c) Give a brief definition of positive acknowledgement with retransmission. How does TCP use positive acknowledgement with retransmission? (4 marks)

Positive Ack with Retransmit:

After each successful reception, the receiver sends an Acknowledgement. The sender starts a timer when it sends, and if the positive acknowledgement does not arrive before the timer expires, the sender retransmits the message.  2 

TCP uses adaptive retransmission – it dynamically monitors (measures) and changes (adapts) the time before retransmission accordingly.
2

d) How can the TCP protocol contribute to network congestion? (2 marks)

If TCP does not wait long enough before retransmission, this contributes to extra unnecessary messages.

e) How does TCP help to reduce network congestion? (2 marks)

Whenever a message is lost, TCP begins congestion control: 

· send 1 message

· if acknowledged, send 2 messages

· if acknowledged, send 4 messages

· and so on up to half the window size [fast back-off method]
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