CMPT-401 Assignment 1
Wednesday, September 17, 2004

1. The deadline

4:30pm, Sep. 28th, 2004.
2. Where to submit?

Please drop your homework into the assignment box outside the CS main office. Make sure you get the right box: there is a “CMPT 401” tag on it.
3. Policy

Unless otherwise specified, all assignments handed in late will be penalized, with those handed in one day late losing 10%, and those being handed in two days late losing 20%. No assignment will be accepted more than two days late.

No collaboration allowed.

4. Questions (20 points)
4.1  (7 points) Read the following paper. It is available on the class website. Write a short essay (1-2 pages max) providing both a summary of the main ideas you learned from the paper and an analysis of how the ideas about time apply to the modern distributed systems (for example: "the World Wide Web" or replicated file systems or databases).

L. Lamport. “Time, clocks, and the ordering of events in a distributed system”. Communications of ACM, 21(7):558-565, 1978. 
4.2 (2 points) Explain briefly the use of middleware in a distributed system.
Sample Key: Middleware aims at providing a single system view for the distributed system. It enhances the distribution transparency.
4.3 (2 points) Explain briefly why it is sometimes hard to hide the occurrence and recovery from failures in distributed system.
Key: Often times, it is not possible to detect if a server is slow or it has crashed. (Eg: accessing web pages being served by a server that is far away). Also it is difficult to detect if the server does not reply or the reply message is lost. So, detecting errors is hard. As a result masking errors is hard.
4.4 (2 points) Explain briefly why it isn't always a good idea to aim for a high degree of transparency in a distributed system.
Key: If users are not told that the system is distributed, then they will have unrealistic performance expectations. For example, the communication costs can be really high while accessing distributed resources.
4.5 (2 points) Please explain the differences between a multi-processor system and a multi-computer system. Give an example of an application that is better suited to a multi-processor system than a multi-computer system. Do the same for a multi-computer system.

Key: MP system share main memory while MC system does not. As a consequence, processes in MP can communicate through shared buffer, which is fast. On the other hand, MC system can only use message passing for communication, which is much slower and insecure. Some I/O intensive applications are good for multi-computer system, like DNS server. On the other hand, some applications which require frequent information exchange are good for MP system, like word editor.
4.6 (5 points) To get you started on Java programming, this question asks you to understand a simple Java program, run it, and explain how it produces the output. Compile and run the Time-of-Day Server (ToDServer.java) with the class Connection (Connection.java) downloadable from the course web page. Type telnet 127.0.0.1 5555 and observe the output.

Explain the sequence of four or five events in the server and client that led to the observed output. Next, use telnet from a remote machine. In this case, you need to replace the first argument (127.0.0.1) by something else. Give two possible replacements.
Key: On the server side, the server first starts up. It then creates a server socket with the port number. After that the server goes into an infinite loop, listening and waiting for clients requests. On the client side, the client uses the command telnet to make a connection request. When the server accepts the connection request from the client, it creates a new socket. Then it spawn a new thread by creating a connection object. The server passes the new socket (as a parameter to the constructor of the connection object) to the new thread. The new thread is running, sending the date and time back to the client, and then it closes the new socket. After that, it terminates. This finishes a service from the server to the client. The client receives the date and time and then prints them out. The client then closes the socket it created for this communication. Finally telnet exits. 

We can specify either the IP address or the hostname of the server host in the command telnet.
