D455 – Distributed Computing Systems 

Homework Assignment No. 1

Due: April 1, 2006

Winter  2005/06


                          

Prof. P. Scheuermann

1. Consider the circuit-switched network in Figure 1.5.  Recall that there are  n “circuit” on each link.

a. What is the maximum number of simultaneous connections that can be in progress at any one time in this network?

b. Suppose that all connections are between the switch in the upper-left-hand corner and the switch in the lower-right-hand corner.  What is the maximum number of simultaneous connections that can be in progress?
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2. Consider sending a large file of F bits from host A to host B.  There are two links (and one switch) between A and B, and the links are uncongested (that is, no queuing delays).  Host A segments the file into segments of S bits each and adds 40 bits of header to each segment, forming packets of 
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 bits.  Each link has a transmission rate of R bps.  Find the value of S that minimizes the delay of moving the file from host A to host B.  Disregard propagation delay.

3. Suppose users share a 1 Mbps link.  Also suppose each user requires 100 Kbps when transmitting, but each user transmits only 10 percent of the time.  (See the discussion Packet Switching Versus Circuit Switching in Section 1.3). 

a. When circuit switching is used, how many users can be supported?

b. For the remainder of this problem, suppose packet switching is used.  Find the probability that a given user is transmitting.

c. Suppose there are 40 users.  Find the probability that at any time, exactly n users are transmitting simultaneously.  (Hint: Use the binomial distribution.).

d.  Find the probability that there are 11 or more users transmitting simulatenously.

4. Assume a client calls an asynchronous RPC to a server, and subsequently waits until the   

Server returns a result using another asynchronous RPC.  Is this approach the same as letting the client execute a normal RPC ? Explain your argument. 

5.   Consider the fault tolerance measures necessary in order to ensure at-most-once semantics for RMI invocations. In order to ensure that the server executes a certain request only once, it is necessary to keep a history (log) at the server. An entry in the history contains a request identifier, a message identifier and an identifier of the client to which it was sent.  Present a technique that will prevent the log from becoming very large. 
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