SUMIT BASU


CIS 617


=============

1. Name and describe shortly 5 different alternatives for the options field in an Ipv4 header.

Answer:


      5 different alternatives defined for the options field are as follows:

	OPTION
	DESCRIPTION

	Security
	Specifies how secret the diagram is

	Strict source routing
	Gives the complete path to be followed

	Loose source routing
	Gives a list of routers not to be missed

	Record route
	Makes each router append its IP address

	Timestamp
	Makes each router append its address and timestamp


2. A router has received 4 new IP addresses:

255.255.32.0 / 22

255.255.36.0 / 22

255.255.40.0 / 22

255.255.44.0 / 22

All of them are in the same outgoing line. Can they be aggregated?

Answer:


      The binary addresses for the subnet masks are respectively:


   
11111111.11111111.00100000.00000000



11111111.11111111.00100100.00000000



11111111.11111111.00101000.00000000



11111111.11111111.00101100.00000000


      The subnet masks are 22 bits long. However, for the 4 IPs the 21st and 22nd

      Digits cover all possible binary combinations 00, 01, 10, 11

     Also, the first 20 bits of the 4 IPs are the same. So if we define the subnet  

     Mask as / 20, we wouldn’t be adding or removing any more IPs.


     So Yes, they can be aggregated to a / 20 mask 11111111.11111111.0010
 

3. Describe the 3 steps involved in the Three-way-handshake method shortly. What is the Two-Army problem?
Answer:

The 3 steps involved in a Three-way-handshake method between 2 hosts Host 1 and Host 2 are as follows:

· Host 1 chooses a sequence number, x, and sends a CONNECTION REQUEST TPDU containing the sequence number to Host 2.

· Host 2 replies with an ACK TPDU acknowledging x and announcing its own initial sequence number, y. 

· Finally, host 1 acknowledges host 2’s choice of an initial sequence number in the first data TPDU that is sends.

The Two-Army problem is as follows:

Suppose that a white army is encamped in a valley. On both of the surrounding hillsides are blue armies. The white army is larger than either of the blue armies alone, but together the blue armies are larger than the white army. If either blue army attacks by itself, it will be defeated, but if 2 blue armies attack simultaneously, they will win. The blue armies want to synchronize their attack. However, their only communication medium is to send messengers on foot down into the valley, where they might be captured and the message lost.

Suppose blue army 1 sends a message specifying time of attack, and blue army 2 agrees, and his reply gets safely back to blue army 1; blue army 2 does not know if his reply got through.

Now if the protocol is a 3-way-handshake, assuming that no messages are lost, blue army 2 will get the acknowledgement, but blue army 1 will now hesitate whether his acknowledgement got through. We could make a 4-way handshake protocol, but that does not help either. In fact, it can be proven that no protocol exists that work.

4. What is the main purpose of Nagle’s algorithm? Describe the algorithm.
Answer:

The main purpose of Nagle’s algorithm is to allow the sender TCP to make efficient use of the network, while still being responsive to the sender applications.

Nagle’s algorithm is as follows:

If application data comes into the sender byte by byte, just send the first bye and buffer all the rest until the outstanding byte is acknowledged. Then send all the buffered characters in one TCP segment and start buffering again until they are all acknowledged. If the network is slow and the application is fast, a substantial number of characters may go in each segment, greatly reducing the bandwidth used. The algorithm additionally allows a new packet to be sent if enough data have tricked in to fill half the window or a maximum segment.

5.        What are the System Design rules for Better Computer Network
             Performance?
Answer:

The System Design rules for better Computer Network Performance are as follows:

· CPU speed is more important than network speed.

· Reduce packet count to reduce software overhead.

· Minimize context switches.

· Minimize copying.

· One can buy more bandwidth but not lower delay.

· Avoiding congestion is better than recovering from it.

· Avoid timeouts.

