Network 1

Homework 3 Questions
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Figure 2.12 ¢ Bottleneck between an institutional network and the Internet




P7. 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 15 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 (see Section 2.2.5). 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. 
a. Find the total average response time. 
b. Now suppose a cache is installed in the institutional LAN. Suppose the hit rate is 0.4. Find the total response time. 

P9. Referring to problem P8, 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 parallel TCP connections?
b. Non-persistent HTTP with no parallel TCP connections? 

c. Persistent HTTP? 

P15. Consider accessing your e-mail with POP3.

a. Suppose you have configured your POP mail client to operate in the download-and-keep mode. Complete the following transaction:

C: list

S: 1 498

S: 2 912

S: .

C: retr 1

S: blah blah …

S: …………blah

S: .

?

?

b. Suppose you have configured your POP mail client to operate in the download-and-delete mode. Complete the following transaction:

S: …………blah

S: .

?

?

c. Suppose you have configured your POP mail client to operate in the download-and-keep mode. Using your transcript in part (b), suppose you retrieve messages 1 and 2, exit POP, and then five minutes later you again access POP to retrieve new e-mail. Suppose that in the five-minute interval no new messages have been sent to you. Provide a transcript of this second POP session.    
P18. Consider distributing a file of F bits to N peers using a P2P architecture. Assume a fluid model. For simplicity assume that dmin is very large, so that peer download bandwidth is never a bottleneck. 

a. Suppose that us <= (us + u1 + … + uN)/N. Specify a distribution scheme that has a distribution time of NF/( us + u1 + … + uN).

b. Suppose that us >= (us + u1 + … + uN)/N. Specify a distribution scheme that has a distribution time of F/us 
c. Conclude that the minimum distribution time is in general given by

 max { F/ us, NF/( us + u1 + … + uN) }. 

P20. In our coverage of an overlay network using query flooding in Section 2.6, we described in some detail how a new peer joins the overlay network. In this problem we want to explore what happens when a peer leaves the overlay network. Suppose every participating peer maintains a TCP connection to at least four distinct peers at all times. Suppose Peer X, which has five TCP connections to other peers, wants to leave.

a. First consider the case of a graceful departure, that is, Peer X explicitly closes its application, thereby gracefully closing its five TCP connections. What actions would each of the five formerly connected peers take?

b. Now suppose that Peer X abruptly disconnects from the Internet without notifying its five neighbors that it is closing the TCP connections. What would happen?

