Lab 10 – the last one – due Dec. 4.

This lab is very “control oriented”, meaning that it teaches skills that will be of use in control and hardware courses such as CSE321 Embedded Systems and CSE453 HW/SW Integration. The important definitions include: data, commands, asynchronous processes, protocol, and buffer. 

This lab investigates asynchronous processes and the difference between data and commands. Java Threads are actually independently running programs. Because the computer operating system grants them separate access to the computer’s resources (memory, clocks, keyboard access, etc.), threads cannot be counted on to be in any given state at any given time. They operate “asynchronously”, meaning NOT on dependable schedules. Therefore, communications between threads (for example, one thread telling another what to do), is handled through a structured protocol… say, Strings that both threads have access to, and that are written-to and read in dependable, rule-based ways. (the protocol is the set of rules).
Instructions:

· Write a client/server program.

Two classes, one called Client, the other call Server.

Both extend the Thread class.

Both contain run( ) methods.

· Only the Server takes input from the user, and only text

· The Server passes user-entered text input to the Client, who continually appends the text into a text “buffer” (a temporary holding place).
You’ll need a Protocol class of static Strings.

The collected text is held by the Client until commanded to print by the Server.

· Upon command from the user, the Client prints the user text to the screen
Data is held (and ongoing data is appended) by the Client until commanded to print by the user via the Server. Upon command to print, the Client will print all data saved since the last print. 

· Upon command from the user, the program exits.

For up to 20 pts. extra credit:

· Allow multiple Clients. 10 pts. for two Clients, 10 more pts. for unlimited multiple Clients.
A few hints:

· Remember, the user communicates only with the Server. The Client receives its instructions only through the shared Strings.
· The Client collects up the user supplied text in a local variable, or “buffer”, until told to print.

· The difficulty of this lab lies in the fact that the Server must tell the difference between Data simply to pass to the Client for display, and Commands that cause the Client to take some action. Specifically – and a large grading component for the lab – if the user types “quit”, does the Client place the word “quit” into the text buffer, or actually quit? And how does the Client tell the difference? There are many ways to solve this problem. An easy way might be to give the user a choice… Data or Command, when entering text.
How the lab will be graded:

· Three Classes: Server, Client, Protocol

· Two independently running threads

· The Server contains the main, and starts up its own thread and the Client(s).

· Server requests data and/or commands from the user.

· Data is held (and ongoing data is appended) by the Client until commanded to print by the user via the Server. Upon command to print, the Client will print all data saved since the last print. 

· No confusion between commands and data to be printed.

· Extra 10 pts. for two clients, or additional 10 pts. (20 total) for unlimited multiple clients.

