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Q.1 An IP datagram, with TIMESTAMP option and with no other data, travels from the source to the destination in the system of  Fig 2. (SEE  MIDTERM 2000-2-2 (2000))

(i)Give the values of the following fields in the datagram:

                                    VERSION, HLEN, TOTAL LENGTH.

(ii)Specify the values of the TIME TO LIVE,  the POINTER and the OFLOW  when the datagram reaches the points X, Y, Z and W.  

(iii)Specify the values of the three IP ADDRESSes  and the three TIMESTAMPs when the datagram reaches the points  X, Y, Z and  W.

(iv)Calculate the CHECKSUM of the datagram, as it is issued by the source.

Given that IDENTIFICATION =  16; TIME TO LIVE at source = 6; PROTOCOL = 17.

In the TIMESTAMP option part, CODE = 68; LENGTH = 20; FLAGS = 3. 

TIMESTAMPS marked by R1, R2 and R3 are 40,960 mS,  40,968 mS  and 40,972 mS  respectively.

Assume that the routers do not have any other load.                                                                          36 marks
Specify the answer in the following tables.: (i)

	VERSION


	4

	HLEN


	10

	TOTAL LENGTH


	40


 (ii) and (iii)

	NAME OF FIELD
	X
	Y
	Z
	W

	TIME TO LIVE


	           6
	         5
	         4   
	            3

	POINTER
	            5
	         13
	         21
	            21

	OFLOW


	              0
	         0
	          0
	           1

	FIRST IP ADDRESS
	    160.160.0.1
	      208.192.160.1
	208.192.160.1
	 208.192.160.1

	FIRST TIMESTAMP
	          0
	40,960
	      40,960
	40,960

	SECOND IP ADDRESS
	208.192.160.2
	208.192.160.2
	144.144.0.2
	144.144.0.2

	SECOND TIMESTAMP
	       0
	     0
	40,968
	   40968

	THIRD IP ADDRESS
	
	
	
	

	THIRD TIMESTAMP
	
	
	
	


(iv) Please do the Checksum calculation below:

3    2    2    1

      4    A  0   0

      0    0   2   8

      0    0    1   0

      0    6    1   1

      A   0    A  0

       0   0    1  0

       1   9    0   0

        0  0    0   2

        4  4    1   4

        0   5    0   3

        A   0   A   0

        0   0    0    1

        D   0   C   0

         A   0   0   2

3        6   4   7   5

                          3

          6    4   7   8

 TO COMP

         9   B    8   7      =    39815

                            16                              10

Q2a.  Enumerate  the four Query-Response messages of  ICMP. 

           Discuss briefly the conditions under which each one of them is used.                              4 marks
b. What do you understand by  Three-way Handshake while establishing a  TCP connection? 

                                                                                                                                                       3 marks
c. Specify the applications for which UDP is suitable as well as the type of applications for which it is not a suitable protocol.                                                                                                             3 marks
      d. Describe briefly how TCP is able to provide reliability for messages travelling in unreliable IP datagrams.                                                                                                                                       5 marks
      e.  Explain how the concept of  sliding window is used to achieve a higher utilization of the network bandwidth in a TCP system.                                                                                                            6 marks

Please write the answers to the above on this sheet. You may use the other side of this sheet, if you need more space. 

2a 1. Echo Request and Reply:

      Used to find out whether a particular target system is alive or not. The correct receipt of the  Echo reply verifies the error –free working of the entire system from the source to the target. 

2. Tiemstamp request and reply:

   used to find round trip time and for synchronization of clocks st the source and the target.

3. Address Mask Request and respondse:

   used by host to obtain the subnet mask from the router on the local network, particular used by diskless machines after boot-up.

4.Router solicitation and advertisement:

Solicitation used to get the IP addresses of the routers connected to the local network. Adverstisement is a regular method used y routers to update continuously the router information availble with the hosts on the same network.


Q2b 3-way handshake


Syn message                                                              Ack for syn with X +1;

                                                                                        ISN = Y for data-transfer from B   

With ISN = X                                                                   to A and other initialization data

And other initialization 

Data.

Ack with 

  Y  + 1  

Q2c. used for short control/ management messages like SNMP; not used for long or for a sequence of messages like a FTP application.

Q2d.

TCP provides Reliability by 

· Assigging a sequence number to each octet at the sender-end; at receiver-end, the at the number is used for orderinmg segment and for removing dublicates

· Postive and cumulative acknowledgement

· Retransmission if Ack not received before the retransmission timer time-out.

· Checksum, calculated over both the headre (plius the pesudo-headre ) and data

Q2E.

IF after sending a segment, the sender has to wait for sending the next segment till the ack is received, it would waste bandwidth and the system will opreate in one direction only eventhough it can have full dublex operation

A well –tuned sliding window continues to send the date and it can keep the network saturated with packets . Morever full dublix operation is possible. This leads to ahigher use of the available bandwidth

Q.3( a) Refer to Fig 1.  (SEE  MIDTERM 2000-2-2 (2000)). The network 162.222.0.0 is required to be split into 6 subnets (SN).

             (i) Determine  the six subnet addresses. (ii) Allocate appropriate addresses to each of the interfaces of the routers R1, R2, R3 and R4.                                                                               

Give your answers in the following tables:  (i)

2m – 2 >=  6

m >= 3

For m = 3 lowest network address is 162.22.32.0

If 162.222.16.1 is to be an interface of R5, m = 4.

	 SUBNETS
	SUBNET ADDRESS

	SN1


	162.222.16.0

	SN2


	162.222.32.0

	SN3


	162.222.48.0

	SN4


	162.222.64.0

	SN5


	162.222.80.0

	SN6


	162.222.96.0


(ii) 

	ROUTER
	INTERFACES
	IP ADDRESS

	 R1


	m1


	162.222.64.1

	
	m2


	162.222.32.1

	R2
	m1


	162.222.80.1

	
	m2


	162.222.48.1

	
	m3


	162.222.96.1

	R3
	m1


	162.222.32.2

	
	m2


	162.222.16.2

	R4


	m1


	162.222.48.3

	
	m2


	162.222.16.3


Q.3(b) Refer to Fig 1. Draw the routing table for R4.                                                               23 marks 

Use the following table to give the answer.

	MASK
	DESTINATION
	NEXT HOP/ DIRECT DELIVERY

	255.255.240.0
	162.222.16.0
	Direct delivery

	255.255.240


	162.222.48.0
	Do



	Do
	162.222.32.0                      
	

	
do
	162.222.64.0
	 do

	do
	162.222.80.0
	162.222.48.1

	do
	162.222.96.0
	do

	
0.0.0.0
	0.0.0.0
	162.222.16.1


Q.4   The destination in Fig 2 is a DAYTIME server. The source sends a UDP message to the destination with  12 byte of data, 

(i)Choose an appropriate ephemeral port as the source port.

(ii)Specify the following fields in the user datagram, the IP datagram and the Ethernet frame:

UDP MESSAGE LENGTH; HLEN, TOTAL LENGTH, SOURCE IP ADDRESS, DESTINATION IP ADDRESS; Destination Address  and  Source Address in the Ethernet frame.                           10 marks
                                                Please specify the answers below:

Ephemeral Port number: 49 152

UDP MESSAGE LENGTH: 20 byte

 HLEN:   5 

TOTAL LENGTH:  40 bytes 

SOURCE IP ADDRESS:  160.160.0.16

DESTINATION IP ADDRESS: 25. 0 .0 . 2

 Destination Address   in the Ethernet frame: CC : CD : CA: CB :C8:C9

Source Address in the Ethernet frame: AA: BB :58 :68: 78: 88

Q.5 Please ‘CIRCLE’ the correct answer. :

( I ) A host can be identified by _____________ while a program running on the host can be identified by ______________.

a) an IP address; a port number

b) an IP address; a host address 

c) an IP address; a well- known port number

d) a port number; an IP address

 ( II ) When the destination has not been reached because the TIME TO LIVE field reaches zero, before the datagram is able to reach the destination, a ____________________ error reporting message is sent 

a) destination unreachable

b) time- exceeded

c) parameter -problems

d) redirection

( III ) In the Record Route option , the numbers of routers visited may be _______________ the number of routers listed.

a) greater than

b) less than

c) equal to

d) a or c

 ( IV ) What is the maximum number of routers that can be recorded if the timestamp option has a flag value of  0?

a) 10

b) 9

c) 4

d) none of the above

( V ) A supernet mask is 255.255.248.0. How many class C networks were combined to make this supermet?

a) 2  

b) 4 

c) 6

d) 8                                                                                                                                   

	VERS

   4 bits 4
	 HLEN

  4 bits 10
	    SERVICE TYPE

        8 bits
	                                TOTAL LENGTH

                                         16 bits  40

	                  IDENTIFICATION

                              16 bits  16
	FLAGS

3 bits 
	         FRAGMENT OFFSET

                   13 bits

	   TIME TO LIVE

           8 bits  6 
	     PROTOCOL

            8 bits  17
	              HEADER  CHECKSUM 

                              16 bits 

	                                                  SOURCE  IP ADDRESS

                                                               32 bits    160.160.0.16

	                                            DESTINATION  IP  ADDRESS  

                                                              32 bits   25.0.0.0.2

	CODE  68 

8 bits
	LENGTH  20

8 bits          
	POINTER  5

8 bits
	OFLOW

4 bits  0
	FLAGS

4 bits 0

	FIRST IP ADDRESS

160.160.0.1 32 bits



	FIRST TIMESTAMP

32 bits

	SECOND IP ADDRESS

32 bits

	SECOND TIMESTAMP

32 bits

	THIRD  IP ADDRESS

32 bits

	                                                                   THIRD TIMESTAMP

                                                                                  32 bits


IP  DATAGRAM  WITH TIMESTAMP OPTION (3 PLACES FOR TIMESTAMP SHOWN)




	UDP SOURCE PORT

16 bits
	UDP DESTINATION PORT

16 bits

	UDP MESSAGE LENGTH

16 bits
	UDP CHECKSUM

16 bits

	DATA

32 bits

	DATA

32 bits


USER DATAGRAM FORMAT   


	Preamble

  8 bytes 
	Destination Address

   6 bytes
	Source Address

    6 bytes
	Type

2 bytes
	Data

                           46-1500 bytes
	CRC

4 bytes


ETHERNET FRAME

  A





   B








