D455 – Distributed Computing Systems 

Homework No. 1 Solutions

1. 

a. We can have n connections between each of the four pairs of adjacent switches.  This gives a maximum of 4n connections.

b. We can have n connections passing through the switch in the upper-right-hand corner and another n connections passing through the switch in the lower-left-hand corner, giving a total of 2n connections.

2. First assume that F/S  is an integer.  The delay is
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            where h = 40.


Taking the derivative of 
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      3.    

a. 10 users can be supported because each user requires one tenth of the bandwidth.

b. p = 0.1.
c. 
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d. 
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4.  No, this is not the same.  An asynchronous RPC returns an acknowledgement to the

        caller, meaning that after the first call by the client, an additional message is sent across 

        the network.  Likewise, the server is acknowledged that its response has been delivered

        to the client. 

5. The log at the server keeps track of the reply messages that have transmitted. An entry in the log history contains a request identifier, a message and an identifier of the client to which it was sent. Its purpose is to allow the server to retransmit reply messages when client processes request them without having to re-execute the procedure. Note that we assume that a client uses the same request identifier when he re-transmits messages due to time-outs. However, as clients can make only request at a time (to a server), the server can interpret each request as an acknowledgement of its previous reply. Therefore the history need contain only the last reply message sent to each client. (Note: more optimization can be done on the log to reduce the overall number of clients that a server needs to keep track of. This may be necessary since a client does not inform the server when it has finished processing a request)
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