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Solution Question 9
i. . 
a. A should write in the Layer 2 header of the data packet the destination MAC address = δ 
b. A sends an ARP query and gets a reply
c.  
	Ethernet Header
	ARP Message

	Dest MAC
	Src MAC
	Type Msg
	Src IP
	Src MAC
	Dest. IP
	Dest MAC

	FF-FF-...FF
	α
	Query
	a
	α
	d
	?



ii.  
	The table in computer:
	will receive the following new record:

	 
	IP address
	MAC address

	D
	a
	α

	B
	a
	α

	R
	a
	α

	
	
	



iii.  
	Ethernet Header
	ARP Message

	Dest MAC
	Src MAC
	Type Msg
	Src IP
	Src MAC
	Dest. IP
	Dest MAC

	α
	δ
	Response
	d
	δ
	a
	α



iv.  
	The table in computer:
	will receive the following new record:

	 
	IP address
	MAC address

	A
	d
	δ

	
	
	

	
	
	

	
	
	



v. B has A's MAC address in its ARP table. Therefore it will just look it up there.
vi. B should send the frame to the router R, since E is not on the LAN (not on the subnet). 
R's IP address is listed in A's configuration data. It is called Default Router (inside IP_config. data)
R's MAC address is not listed in A's ARP table, so A will send another ARP query and receive the MAC address of R in the ARP response message. 
	Ethernet Header
	ARP Message

	Dest MAC
	Src MAC
	Type Msg
	Src IP
	Src MAC
	Dest. IP
	Dest MAC

	FF-FF-…FF
	α
	Query
	a
	α
	r
	?



vii. If Q uses the recursive procedure for this query, it will find the IP address of afeka.ac.il. by querying the relevant name servers, and return the answer to P .
 If Q uses the iterative procedure for this query, it will decide which name server should be asked about the answer and tell P the IP address of that name server.   

Solution Question 10 
i. 90 bytes (see frame drawing in the slides- altogether 8+6+6+2+64+4=90 byte)
ii. Tprop = D/C = D/(2*108) seconds.
iii. (t2-t0 )= 2*Tprop = 2*D/(2*108) = D/108 = D*10-8 seconds
iv. A can be sure that there will not be any collision with this frame, (because if B did not transmit till t1 then B is aware of the transmission made by A, and will not start to transmit till A finishes to transmit).
v. 90 bytes = 90*8=720 bits. Ttrans = L/R = 720/107 = 72*10-6 sec 
= 72 micro seconds.
vi. Ttrans > (t2-t0)
vii. (t2-t0) < Ttrans  D*10-8 < 72*10-6
 D < 72*10-6 / 10-8 meter = 7200 meter

Solution Question 11
	Stage
	AN
	WIN
	Buffer state
	Event that caused stage

	1
	5,000
	3,000
	 (
4
5
3
6
7
(8)
)
	(At some previous stage the block 5000-5999 arrived out of order) 

	2
	7,000
	1,000
	 (
4
5
3
6
7
(8)
)
	Received 1000 bytes 
SN=5000 (fill the gap)

	3
	7,000
	3,000
	 (
9
5
8
6
7
)
	Application took 2000 bytes, starting at beginning (SN=3000)

	4
	7,000
	3,000
	 (
9
5
8
6
7
)
	A segment of 1000 arrived out of order
SN=8000

	5
	9,000
	1,000
	 (
9
5
8
6
7
)
	A segment of 1000 arrived SN=7000, filling the gap

	6
	10,000
	0
	 (
9
5 (10)
8
6
7
)
	A segment of 1000 arrived 
SN=9000

	7
	10,000
	1000
	 (
9
10
8
7
6(11)
)
	Application takes 1000 bytes starting SN=5000

	8
	11,000
	0
	 (
9
10
8
6(11)
7
)
	B  receives 1000 bytes
SN=10,000
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