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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 בדפים הריקים בטופס
יש לציין באיזה דף המשך השאלה
· מענה סביר על שאלה שלמה באנגלית מזכה 
בבונוס של 5 נקודות (100ציון  נק' מקסימום)
(הבונוס תקף גם אם מוסיפים לתשובה הסבר 
בעברית לשם הבהרת כוונתכם) 
· מותר להשתמש בכל חומר כתוב 
· אין לכתוב בעפרון פרט לאיורים
· אין להשתמש בטלפון סלולארי
· אין להשתמש במחשב 


	
בחינת סמסטר:  ב
השנה:               תש"ע
מועד:                
מספר ייחוס:      2
תאריך הבחינה: 
שעת הבחינה:   
משך הבחינה:    3 שעות
מרצים:              ד"ר אליעזר דור, 
                        ד"ר זיו סופרמן
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בהצלחה
 !
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פרק א (48 נק')
· יש לרשום את התשובות בצורת X בטבלה בטופס התשובות
· בכל שאלה בפרק זה רק אחת מהתשובות  abc… היא נכונה
· יש לענות על כל השאלות
· תשובות לפרק זה שיירשמו במחברת לא ייבדקו.  עבודת טיוטא במחברת יש לסמן כטיוטא.
Question 1 
In an Ethernet network we require that the length of the frame will be more than 64 bytes. The main purpose (מטרה) of this is:
(a) To decrease the delay when waiting for the channel to clear
(b) To ensure (להבטיח) that the CRC checksum algorithm has enough data to work correctly 
(c) To ensure that a transmitting station will discover the occurrence of collision while still transmitting the frame
(d) To give enough time to the Hub to discover that there is a frame on the channel
(e) None of the above answers is correct
Question 2
Which of the following properties is common to TCP and UDP?:
(1) Both have a checksum
(2) Both are reliable
(3) Both are in the Transport layer
(4) Both use retransmission when a datagram is lost
(5) Both start the numbering of their segments from a different number on each connection
The following is the list of all the true answers: 
(a) (1), (3)
(b) (2), (3)
(c) (3)
(d) (3), (5)
(e) (3), (4), (5)
Question 3 
We want to transmit a file from host A to host B. 
· The file size is 8000 Bytes
· For the purpose of transmission A divides the file into 4 packets 
· The path from A to B contains routers R, S, T which work in the Store and Forward mode.
· All links on the path use the transmission rate of 200,000 bit/s
· We ignore: size of headers, propagation delay, queueing delay and processing delay.
Under these conditions, the total delay in transferring the whole file from A to B is:
(a) 70 ms
(b) 560 ms
(c) 240 ms
(d) 80 ms
(e) None of the above 

Question 4
Web cache proxy:
(1) is used because the browser does not know how to ask the origin server for a page
(2) decreases the load (עומס) on the Web origin servers    
(3) With HTTP 1.1 there is no problem and the proxy is not needed.
(4) When the web proxy is on the company LAN, it saves in the amount of traffic on the company's link to the Internet
(5) When we work with a proxy we always get the page faster than we would get it without the proxy
The following is the list of all the true answers: 
(a) (1)
(b) (2), (5)
(c) (2), (5)
(d) (2), (4)
(e) (3)
Question 5 
The IP address 125.13.167.255 is a broadcast address for:
(1) a /19 network
(2) a /20 network
(3) a / 21 network
(4) a /11 network
(5) a /23 network
The following is the list of all the true answers: 
(a) all answers
(b) (2), (3), (5)
(c) (1), (2), (3), (5)
(d) (2), (3), (5)
(e) (3), (5)
(f) (1), (4), (2)
Question 6 
A routing protocol (routing algorithm):
(a) Is run by the router every time a datagram needs to be moved to the next router
(b) Is used by the router in order to build a routing table
(c) Is needed only in Virtual Circuit networks
(d) Builds a routing table in such a way that each destination address can match only one row of the table ("match" means here "belongs to the network described in that row or is the host address written in the row")
(e) None of the above answers is correct

Question 7  
The TCP sender: 
(1) has a separate timer for every segment that was sent and is not yet acknowledged
(2) has only a timer for the oldest unacknowledged segment
(3) when it receives AN=5300, it knows that all bytes up to and including SN=5299 were received at the destination
(4) when it receives AN=5300, it knows that all bytes up to and including SN=5300 were received at the destination
(5) marks the start and end of the data file carried by it, as a service to the application
The following is the list of all the true answers: 
(a) (1), (3)
(b) (2), (3)
(c) (1), (4)
(d) (2), (4)
(e) (2), (3), (5)
Question 8  
FTP protocol: 
(1) uses only persistent connections  
(2) uses only non-persistent connections 
(3) uses a persistent connection for control information
(4) uses a persistent connection for file transfer
(5) applies only the PULL method of data transfer
The following is the list of all the true answers: 
(a) (1), (3), (4)
(b) (1), (3), (4), (5)
(c) (2)
(d) (2), (5)
(e) (4)
(f) (3)

פרק  ב' 
יש לענות על שתי שאלות שלמות. חלקי שאלות לא יצורפו.  יבדקו רק שתי השאלות  בבחירה מקרית
יש לענות על כל סעיף בנפרד, תוך ציון שם הסעיף. יורדו נקודות על תשובה בסעיף לא נכון  
יש לתת הנמקה מלאה ל כל 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 
 (
A
B
R
To the Internet
IP = r , MAC = ρ
IP = a , MAC = α
IP = b , MAC = β
IP = d , MAC = δ
D
E
IP=e , MAC= ε
)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.
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.
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? 
(b) How does A learn that address?
(c) Show the ARP message that A will send including its Layer 2 header (this is Msg1) 
ii. (3 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 it is added
iii. (3 pts) Show the message that A will receive in response to Msg1 (call that message Msg2)
iv. (3 pts) Write the new ARP table lines, if any, that were added due to reading Msg2 
v. (3 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 he should 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)
vii. (4 pts) (This point is not related to the previous points of the question.)
Local name server P wants to discover the IP address of afeka.ac.il. For this purpose P sends a query to name server Q. Explain on this example the difference between recursive and iterative query. 

Question 10 
This question deals with the Ethernet distance limitation. 
Recall slide 5-32 of the course:

Define:  
· L = minimal size allowed for an Ethernet frame (Bytes)
· D = maximal distance between two nodes on the same collision domain
· C = speed of light in the cable = 2*108 m/sec.= 200,000 km/sec
· R = bit-rate of the common channel =107 bits/sec 
Some questions below require answers in formula since there is not enough data to get a numerical answer
i. (3 pts) The minimum size of the data field in an Ethernet frame is 64 bytes.
What is the minimum size of a whole Ethernet frame? (Hint: see slides 5-27, 5-28: Ethernet frame structure)  
ii. (4 pts) Assume that the distance between computers A and B is D. How long will it take for the first bit of a frame to arrive from A to B? [this is (t1-t0) on the slide above] 
iii. (4 pts) After t1, B can sense A's frame on the channel and will not transmit, due to CSMA rule. So t1 is the latest time B can transmit. If B starts to transmit, it will take another propagation time for A to start sensing B's transmission. 
How long will it take since the start of A's transmission until A can sense that B is also transmitting? [ i.e.: (t2-t0)]?
iv. (4 pts) If A does not detect a collision until t2, what can A be sure of? Explain why.
v. (4 pts) (What is the time it takes for A to transmit a frame of length L? (call this time Ttrans )
vi. (3 pts) What do we require in Ethernet from Ttrans compared to (t2-t0) ? 
Choose the right answer:  
1. Ttrans= (t2-t0), 
2. Ttrans> (t2-t0)
3. Ttrans< (t2-t0) 
vii. (4 pts) Substitute the values from (v) and (iii) in the condition obtained in (vi) 
Compute from this the maximum distance D allowed between Ethernet stations.



Question 11
We are looking at a TCP connection between A and B from the point of view of the receiving process at B. At the moment we start the observation, the data in the receive buffer is as in the following chart (it is indicated by the shaded boxes). The numbers above the boxes list the starting byte number (counted in 1000's). Before this the sides already sent some data to each other. 
Note: the number (8) in the chart indicates the byte (8000) coming after the end of the buffer (there is now no room for it)
 (
4
5
3
6
7
(8)
)
At each stage only one of the following events can occur 
(a) B receives a valid segment carrying exactly 1000 bytes of data, OR:
(b) The application at B takes some amount of data (it can be any number) from the buffer.
In the solution form (טופס תשובות) you are given partial information on most of the stages.
You should fill for each stage the columns that are not filled in the form. 
· In the Buffer State column you should : 
· shade the proper boxes, if this is not already done
· write all the data byte numbers above the boxes , if this is not already done 
· In the Event column you should 
· write the event of type (a) or (b) that caused this buffer state 
· specify the number of bytes received or taken 
· specify the SN number of the first byte received or taken
Note: When data is taken by application, the remaining data is not moved to start of buffer (the buffer is used in circular order)
No information is given in the Stage 7 row and you should find that information using any information other (earlier or later) rows of the table 
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כל הזכויות שמורות ©. מבלי לפגוע באמור לעיל, אין להעתיק, לצלם, להקליט, לשדר, לאחסן מאגר מידע, בכל דרך שהיא, בין מכאנית ובין אלקטרונית או בכל דרך אחרת כל חלק שהוא מטופס הבחינה
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