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Exercise 1: (5 points)
Match between the suitable word(s) and the correct  answer in the following table:  

	8
	propagation
	1
	With __________ there is a dedicated path through the network between two end stations

	5/2
	packet
	2
	In ________ networks, the routing decisions that are made change as conditions on the network change.

	4/2
	datagram
	3
	Communication via circuit switching involves three phases:  data transfer, circuit disconnect and __________.

	1
	Circuit switching
	4
	It is up to the exit node or the destination to detect the loss of a packet and decide how to recover it.  In this technique, each packet, treated independently, is referred to as a __________.

	9
	processing
	5
	A network layer protocol data unit is often referred to as a ___________ .

	2/4
	Packet Switching
	6
	The protocol for the exchange of Web-based information between Web browsers and Web servers is __________ .

	3
	circuit establishment
	7
	The ________ is a directory lookup service that provides a mapping between the name of a host on the Internet and its numerical address.

	10
	error


	8
	The time for one bit to transit from source to destination is called ________ delay.

	6
	HTTP
	9
	The time required to process the packet at the source prior to sending, at any intermediate router or switch, and at the destination prior to delivering to an application is __________ delay.

	7
	Domain Name System (DNS)
	10
	Flow control, congestion control and _________ control are all difficulties for the protocol designer.


Exercise 2: (5 points)
Write 'T' if the statement is true and 'F' if the statement is false.

	F
	1) A transport protocol can be either connection oriented, such as UDP, or connectionless, such as TCP.  

	T
	2) The complexity of a reliable connection-oriented transport protocol is caused by the need to deal with relatively large, variable delays between end systems.  

	T
	3)  The transport protocol provides services to transport service users such as FTP, SMTP, and TELNET. 

	T
	4) With the stop-and-wait technique only one PDU at a time can be in transit between source and destination. . 

	F
	5) A TCP entity within a host cannot simultaneously provide service to multiple processes. 

	F
	6) TCP uses a sliding-window flow control mechanism that allows only one segment to be in transit at a time. 

	F
	7) When a TCP entity detects the presence of congestion in the Internet, it increases the flow of data onto the Internet until it detects a decrease in congestion. 

	T
	  8) FTP uses TCP in order to make the connection necessary to send files.

	T
	9) In the datagram approach, each packet is treated independently, with no reference to packets that have gone before.  

	T
	10) The SMTP protocol is used to transfer a message from a SMTP sender to a SMTP receiver over a TCP connection. 


Exercise 3: (4 points)

Suppose that we want to send 200,000 bit file over a circuit-switched network over a link of 1Mbps with 10 slots. What will be the total time that is needed to transfer this file? 

Assume:

a. 10ms one-way latency 
b. 50 msec to establish end-to-end circuit

(available rate) = 1Mbps/10=100Kbps=100 000 bps

Trans time = 200 000/ 100 000=2 s

Total time = Trans time+one-way delay+ end-2-end est= 2+0.01+0.05=2.06 s =2060 ms

-----------------------------------------------------------------------------------------------------------------------

Exercise 4: (6 points)

For the next two questions, consider the following network topology, with hosts A and B connected through router R:
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Router R operates in store-and-forward mode. Links 1 and 2 are both 1M bit per second links with 10ms one-way latency.
a) How long does it take to send a 1000 bit packet from A to B?
Trans time= 2L/R=2*(1000/1000 000)=2ms

Total time = 2ms+2*10=22ms

b) Using stop-and-wait flow control, how long does it take for A to send a 100,000 bit file to B? Assume that ACKs are 100 bits long and that the data packets are 1000 bits long.
Total time ACK= 2*10+2(100/1000 000)=20.2ms

Total time _file= 100(20.2+22)=4220 ms = 4.22 s

c) Assume the router has a buffer of 5000 bits, what is the maximum queuing delay that a packet may stay in the router buffer?

                  Max queuing delay = 5000/1000 000=5 ms
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