

	


שם הקורס: 	תקשורת מחשבים – מבחן
קוד הקורס: 	10113

	הוראות לנבחן: 
· חלק א'   - 48 נק', יש לענות על כל השאלות
בחלק ב' - 52 נק', יש לענות על 2 שאלות בלבד
· יש לענות את כל התשובות 
בטופס התשובות המצורף 
· אם חסר מקום בטופס אפשר להמשיך את התשובה בעמודים הריקים בטופס ולציין מס' דף ההמשך לשאלה
· מענה סביר על כל שאלות באנגלית מזכה 
בבונוס של 5 נקודות (100 נק' ציון מקסימום)
(הבונוס תקף גם אם מוסיפים לתשובה הסבר 
בעברית לשם הבהרת הכוונה) 
· אין להשתמש בחומר פרט לדפי סיכום המחולקים במבחן 
· אין לכתוב בעפרון פרט לאיורים
· אין להשתמש בטלפון סלולארי
· אין להשתמש במחשב 
	
בחינת סמסטר:  א
השנה:               תשע"א
מועד:                 ב
מספר ייחוס:      2
תאריך הבחינה: 
שעת הבחינה:   
משך הבחינה:    3 שעות
מרצה:               ד"ר אליעזר דור, 
                       



פרק א (48 נק')
· יש לרשום את התשובות בצורת X בטבלה בטופס התשובות
· בכל שאלה בפרק זה רק אחת מהתשובות  abc… היא נכונה, אלא אם נאמר אחרת בפתיח השאלה
· יש לענות על כל השאלות בפרק זה
Question 1 
What is the name of the data unit in the Link layer ?
a. Frame 
b. Bit 
c. Datagram 
d. Segment 
e. Message

Question 2
We describe a TCP connection between hosts A and B some time after they exchanged several segments.  Both TCP's are assumed to behave according to the protocol.
i. A receives a segment with AN = 12,000 and WIN = 3000
ii.  A sends a segment with SN = 12,000 containing 1,200 bytes of data
iii.  A sends another segment with SN = 13,200 containing 800 bytes of data
iv. A receives a segment with AN = 12,000 and WIN = 4000.
Consider the following statements about this scenario:
(1) It is sure that when B sent the segment (iv), none of the segments (ii) and (iii) was received correctly at B
(2) It is possible that when B sent the segment (iv), segment (ii) was received correctly at B, but (iii) was not
(3) It is possible that when B sent the segment (iv), segment (iii) was received correctly at B, but (ii) was not
(4) It is sure that between sending segment (i) and sending segment (iv), the application at B took 1000 bytes from TCP's receive buffer
(5) It is sure that after reciving (iv) A is allowed to send at most 1000 bytes of new data
The list of the true statements is:
(a) (1), (4)
(b) (2), (4)
(c) (2), (4), (5)
(d) (3), (4), (5)
(e) (3), (4)
(f) (1), (4), (5)
Question 3 
A browser at a workstation opens a socket connected to a server. 
The IP address of the workstation is A, the server's IP is B. 
Which of the following tables is a possible description of the server socket at the other end of the above connection?
.(a)						(b)
		Protocol
	UDP

	My-IP
	B

	My-port
	53

	Peer-IP
	A

	Peer-port
	5324



		Protocol
	 TCP

	 My-IP
	A

	 My-port
	80

	 Peer-IP
	B

	 Peer-port
	5111






(c)						(d)
		Protocol
	TCP

	My-IP
	B

	My-port
	3524

	Peer-IP
	A

	Peer-port
	80



		Protocol
	 TCP

	 My-IP
	B

	 My-port
	80

	 Peer-IP
	A

	 Peer-port
	2123





(e). None of the above answers is correct

Question 4 
A browser asks a web server to send him a web page which contains four (4) embedded objects (= referenced objects). The embedded objects are located at the same server as the html page file. 
Consider three times:
(1) The time required to transfer the whole page using the Non-Persistent method
(2) The time required to transfer the whole page using the Persistent method without pipelining
(3) The time required to transfer the whole page using the Persistent method with pipelining
Choose the correct answer
(a) Time (2) is shorter than time (1) by 4 RTT and longer than (3) by 4 RTT
(b) Time (2) is shorter than time (1) by 4 RTT and longer than (3) by 3 RTT
(c) Time (2) is shorter than time (1) by 5 RTT and longer than (3) by 5 RTT
(d) Time (2) is shorter than time (1) by 5 RTT and longer than (3) by 4 RTT
(e) None of the above answers is correct
Question 5
A packet arrives at router R and is sent to the next router without being fragmented. Consider the following statements:
(1) Router R will send the packet's IP header unchanged
(2) Router R will change only one field in the packet's IP header 
(3) Router R will change two fields in the packet's IP header 
(4) Router will leave the packet's Layer 2 header unchanged
The list of correct statements is: 
(a) (3)
(b) (2)
(c) (1), (4)
(d) (2), (4)
(e) (3), (4)
Question 6   (There are up to 4 correct answers in this question)
The following protocols may be listed in the Protocol field of an IP header 
(a) ICMP
(b) ARP
(c) SMTP
(d) UDP
(e) None of the above answers is correct
Question 7
When setting up a TCP connection, host A sends to B a SYN segment with SN=8005
Consider following statements:
(1) B will reply with an SYN-ACK segment where AN = 8005
(2) B will reply with an SYN-ACK segment where AN = 8006
(3)  The SYN-ACK reply can have any value of SN in it
(4)  The SYN-ACK reply must have SN = 8005
(5) The SYN-ACK segment can contain in it data
The list of all correct answers is:
(a) (1), (3)
(b) (2), (3)
(c) (1), (4)
(d) (1), (3), (5)
(e) (2), (3), (5)

Question 8
We are sending a frame of length 8,000 bytes between two computers connected by a link whose bandwidth is 40 Kb/s (Kilobit per second), The propagation speed of signals on the channel is 200,000 km/s. Therefore we know:  
(1) Propagation delay of the frame is 40 ms (milliseconds)
(2) Propagation delay of the frame is 320 ms
(3) There is not enough information in the question to determine propagation delay
(4) Transmission delay of the frame is 40 ms
(5) Transmission delay of the frame is 200 ms
(6) Transmission delay of the frame is 1.6 sec
The list of all correct answers is:
(a) (1), (4)
(b) (2), (6)
(c) (3), (5)
(d) (3), (6)
(e) (2), (4)
(f) (1), (5)


פרק ב' 
יש לפתור שתי שאלות שלמות בפרק זה. 
חלקי שאלות לא יצורפו.  יבדקו רק שתי שאלות  על פי סדר הבדיקה שהוא מקרי
יש לענות על כל סעיף בנפרד, תוך ציון שם הסעיף. יורדו נקודות על תשובה בסעיף לא נכון  
יש לתת הנמקה מלאה לכל התשובות. בשאלות חישוב יש להראות את כל שלבי החישוב
חלקים (א) (ב) באותה שאלה הם בלתי תלויים. סעיפים (i), (ii) וכו' באותו חלק שאלה קשורים זה לזה אלא אם צוין אחרת
Question 9
The following drawing shows several computers on a LAN (A, B are personal workstations, D is a server, R a router). It also shows computer E outside that LAN.
 (
D
E
IP=e , MAC= ε
A
B
R
To the Internet
IP= r , MAC= ρ
IP= a, MAC= α
IP= b , MAC= β
IP= d , MAC= δ
Default Gateway= r 
Default Gateway=r
Default Gtwy=r
)Assume that the ARP tables of all the computers are empty. 
Consider the scenario described in the following questions and fill in the details required there.
Not all the rows in the tables must be filled.
i. (6 pts) Computer A needs to send a datagram with destination IP address d. 
(a) What destination MAC address should A write in the frame header carrying this datagram
if he had known it? 
(b) How does A learn that address in this situation?
(c) Show the ARP message that A will send including its Layer 2 header (this is Msg1) 
ii. (4 pts) If any new lines (records) are added in the ARP table of one or more computers in the picture due to reading Msg1, write each row and indicate at which computer the row is added
iii. (4 pts) Show the message that A will receive in response to Msg1 (call that message Msg2)
iv. (4 pts) Write the new ARP table lines, if any, that were added at any computer(s) due to reading Msg2 
v. (4 pts) Now B needs to send a datagram to IP address a. How will B know the MAC address required in the frame? If B needs to send an ARP message, write its details (= Msg3)
vi. (4 pts) Now B needs to send a datagram to IP address e. To whom should B send the Layer 2 frame containing the datagram? How will B know the MAC address required in the frame? If B needs to send an ARP message, write its details (Msg4)

Question 10 
a (18 points) Show all your work in the parts (iv) to (vi) 
i. (2 pts) Indicate the three types of  IP addresses (one of them is "broadcast address") 
ii. (2 pts) Looking at addresses with respect to a /K network, explain how each type of address looks 
iii. (4 pts) Indicate for each type of address whether it can be used as:
· Source address of a datagram
· Destination address of a datagram
· Destination address in a routing table 
In the parts (iv) to (vi) we look at the address 
(*)    123.15.57.160
as part of:
(1) a /28 network
(2) a /25 network 
iv. (3 pts) Specify the type of this address according to the values (1) and (2) of /K
v. (4 pts) For the cases (1) and (2) write the broadcast address of the network containing the address (*)
vi. (3 pts) For the cases (1) and (2) write how many NICs (כרטיסי רשת) may receive IP addresses in this network 
b (8 points) 
i. (1 pt) In what type of host can there be several sockets that have the same My_Port number
ii. (2 pts) What is the term (=name) describing this type of port number?
iii. (5 pts) Explain why it was necessary in the master design of the Internet to allow non unique port numbers for the type of host mentioned in (i), and why this was not necessary in the other type of host.
Hint: refer to the process of establishing a connection between processes.

Question 11		
In this question:
· Fill in the values in the Table of Results , and
· Use the "Explanations" table to give the justification (הצדקה) for all your answers 
We look at a TCP connection between A and B, a long time after connection has been activated. We consider only the data flowing from A to B. It is known that:
· The flow control window WIN is always more than 50,000
· MSS (Maximum Segment Site) parameter for data sent by A is 2,000
· We start observation at moment we shall call stage (a). At that stage CWIN=2,000 and THR=14,000
· We consider several stages of CWIN value. At each stage A sends the number of bytes specified in CWIN in one or more segments and determines the parameters of the next stage after that.
i.  What is the state of Congestion Congestion Control of A at stage (a): 
· Slow Start , or 
· Congestion Avoidance ?
ii. The next five stages afer (a) are called (b), … , (f). We know that the  CWIN values 
at stages (a), (b), … (f) form an increasing sequence. 
· write down in the table the values of CWIN and THR for stages (b) through (f)
· write down the state of Congestion Control at each of these stages (similarly to question (i))
iii. The value of CWIN in stage (g) which comes after (f) is smaller than CWIN at stage (f).
· write down in the table the values of CWIN and THR at stage (g)
· write down the state of Congestion Control at stage (g) (similarly to question (i))
· for stages (a) up to (g), specify whether the acknowledgements for all the segments sent according to this stage arrived in time. Give reason for your answer. If any answer is unknown, explain why.
iv. Find the value of CWIN at the stage preceding stage (a). Call this stage (n)
Hint: You may use all information available and all Congestion Control rules
v.  Assuming that at stage (n) the value of THR was 22,000, state:
· what was the state of Congestion Control at stage (n)
· what was the value of CWIN at the stage preceding (n).
 (
בהצלחה !
)
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