Electrical, Computer, and Systems Engineering

ECSE-6600:  Internet Protocols 

Spring 2001

Problem Set 1- Due Wednesday, January 29th 2001


[Delayed students: Due February 7th 2001]

	Your Name 
	 


Notes: 

1. Be brief.

2. A significant part of the homework credit is given to reading. Reading assignments will be quizzed in both informal and formal quizzes

3. Please write your answers on separate sheets and staple it along with the questions to facilitate easy grading.

--------------------------------Do not write below this line-----------------------------------------
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TA Signature :___________________________________

1. Reading assignment: 

· Read the man pages for the commands tcpdump, ifconfig(8), netstat(1) commands, and appendix A (tcpdump) in the text. Test out these commands on your home linux machine or from an RPI machine. Summarize your understanding and observation briefly in a bulletized format.

· Summarize the essence of  three papers you read (End-to-end paper, Cerf-Kahn paper, Clark paper on design philosophy of the internet). No more that one paragraph, 10 lines each. 

1A. Questions on reading assignments: 

· In order to achieve interconnection across networks, IP makes certain assumptions about individual networks. What are these assumptions ? (Cerf-Kahn/Clark papers)

· Give 3 examples and clearly articulate why the end-to-end argument works in those examples (End-to-end paper)

· Give four good reasons why the end-to-end argument is a good idea (do not cite examples – give general reasons). (End-to-end paper/Clark paper)

· Clark outlines an ordered list of goals (fundamental and second level goals), which was critical for the success and growth of the Internet. Consider any reordering or elimination of some of these goals, and suggest what implications it would have had on the design of the Internet. 

· Clark  differentiates between services and building blocks. Explain this difference with an example. What does this say about building blocks which are used to support a wide variety of services ?

2. Addressing: 

· Analyze and comment on the structure of the following two MAC addresses: 80:01:47:00:04:00
40:01:54:00:00:01 

· What are the network number, subnet number and host number for addresses 135.104.192.100, mask 255.255.128.0?  Which class does this address belong to? 

· Why does the telephone network not have names and address resolution protocols like ARP? 

· An organization has been assigned the network number 140.25.0.0 and it needs to create a set of subnets that supports upto 25 hosts on each subnet. 

A) What is a subnet mask you would use to do this ? 

B) How many such subnets are possible ? 

C) Given that you have 25 hosts on each subnet, how much of the address space is being wasted ?

2. Internetworking has two fundamental problems: heterogeneity and scaling. 

· Explain briefly how the IP addressing allows performance scaling ?  Explain why bridges failed to solve the scaling problem without this mechanism.

· The split of address into a prefix and host part has a price: it introduces address allocation, configuration and mapping issues. List and briefly explain at least two issues related to each topic: address allocation, configuration, and address mapping issues.

· Describe briefly the concepts introduced by IP to solve the heterogeneity problem.

3. Concepts/Design/Performance:
· Describe the following concepts briefly: a “packet”, “packet switching”, “multiplexing”, “statistical multiplexing”.

· Why is packet switching fundamentally more efficient than circuit switching ?   

· My program runs on a machine in 100s. Multiplication instructions are  = 60% of the program. Designer M can improve speedup of multiply operations. I would like my program to run four times faster? How much speedup of multiply instructions should M achieve to allow me to reach my overall speedup goal?
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