CEN 4500C Computer Networks Fundamentals

Instructor: Prof. A. Helmy
Homework 2: Application Layer (the top layer)
Date Assigned: Sept 29, 2007. Due Date: Oct 11th, 2007 (beginning of lecture)

Total (max) points: 130 [+ 6 extra points possible]
R4. For a p2p file-sharing application, do you agree with the statement, "There is no notion of client and server sides of a communication session"? <2 points> Why or why not? <2 points>
R5. What information is used by a process running on one host to identify a process running on another host? <4 points>
R6. Suppose you wanted to do a transaction from a remote client to a server as fast as possible. Would you use UDP or TCP? <2 points> Why? <4 points>
R7. Referring to Figure 2.4, we see that none of the applications listed in Figure 2.4 requires both no data loss and timing. Can you conceive of an application that requires no data loss and that is also highly time-sensitive? [Justify the need for the requirements] <3 points for each good application, up to 9 points>
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Figure 2.4 4 Requirements of selected network applications




R8. List the four broad classes of services that a transport protocol can provide. For each of the service classes, indicate if either UDP or TCP (or both) provides such a service. <8 points>
R11. Why do HTTP, FTP, SMTP, and POP3 run on top of TPC rather than on UDP? < 4 points>
R12. Consider an e-commerce site that wants to keep a purchase record for each of its customers. Describe how this can be done with cookies. <4 points>
R13. Describe how Web caching can reduce the delay in receiving a requested object. Will Web caching reduce the delay for all objects requested by a user or for only some of the objects? Why? <6 points>
R16. Suppose Alice, with a web-based email account (such as hotmail or gmail), sends a message to Bob, who accesses his mail from his mail server using POP3. Discuss how the message gets from Alice's host to Bob's host. Be sure to list the series of application-layer protocols that are used to move the message between the two hosts. <6 points>
Q. DNS:

a- Give four reasons (arguments) against having one DNS server. <8 points> 

b- What is the current architecture of DNS? (mention the various types of servers and their function) <8 points>

c- What are the two types of query/search propagation in DNS? What is the main difference between them? <5 points>

d- Discuss a mechanism we studied to improve DNS performance and elaborate on how the performance can improve. <4 points>

Q. Discuss three different architectures of the peer-to-peer applications. Give examples of real applications for each architecture and discuss the advantages and disadvantages of each architecture. <12 points>

R20. In BitTorrent, suppose Alice provides chunks to Bob throughout a 30-second interval. Will Bob necessarily return the favor and provide chunks to Alice in this same interval? Why or why not? <6 points>
P1. True or False? <2 points for each>
a. A user requests a web page that consists of some text and two images. For this page, the client will send one request message and receive three response messages.
b. Two distinct web pages (for example, www.mit.edu/research.html and www.mit.edu/students.html) can be sent over the same persistent connection.

c. With non-persistent connections between browser and origin server, it is possible for a single TCP segment to carry two distinct HTTP request messages.

P7. Suppose within your web browser you click on a link to obtain a web page. The IP address for the associated URL is not cached in your local host, so a DNS lookup is necessary to obtain the IP address. Suppose that n DNS servers are visited before your host receives the IP address from DNS; the successive visits incur an RTT of RTT1, ... RTTn. Further suppose that the web page associated with the link contains exactly one object, consisting of a small amount of HTML text. Let RTT0 denote the RTT between the local host and the server containing the object. Assuming zero transmission time of the object, how much time elapses from when the client clicks on the link until the client receives the object? <6 points>
P8. Referring to problem P7, suppose the HTML file references three very small objects on the same server. Neglecting transmission times, how much time elapses with:

a. Non-persistent HTTP with no parallel TCP connections? <3 points>
b. Non-persistent HTTP with parallel connections? <3 points>
c. Persistent HTTP? <3 points>
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P9. Consider Figure 2.12, for which there is an institutional network connected to the Internet. Suppose that the average object size is 900,000 bits and that the average request rate from the institution's browsers to the origin servers is 1.5 requests per second. Also suppose that the amount of time it takes from when the router on the Internet side of the access link forwards an HTTP request until it receives the response is two seconds on average. Model the total average response time as the sum of the average access delay (that is, the delay from Internet router to institution router) and the average Internet delay. For the average access delay, use Δ/(1- Δβ), where Δ is the average time required to send an object over the access link and β is the arrival rate of objects to the access link. [We call Δβ the ‘traffic intensity’ on the access link.]
a. Find the total average response time. <5 points>
b. Now suppose a cache is installed in the institutional LAN. Suppose the hit rate is 0.4. Find the total response time. <5 points>
[Hint: the traffic intensity on the access link will be reduced by 40%. Assume a response time of zero if the object is found in the cache (which occurs 40% of the time)].

c. Discuss the gain you get by installing the cache. <3 points>
P22. In this problem we explore designing a hierarchical overlay that has ordinary peers, super peers, and super-duper peers.

a. Suppose each super-duper peer is roughly responsible for 200 super peers, and each super peer is roughly responsible for 200 ordinary peers. How many super-duper peers would be necessary for a network of four million peers? <3 points>
b. What information might each super peer store? What information might each super-duper peer store? How might searchers be performed in such a three-tier design? <5 points>.
