CSE 40771 – Distributed Systems – Spring 2007 – Prof Thain
Please make sure you have FIVE pages.                                                       NAME:
Definitions (10 points)
Define the following terms, using one or two sentences each.
Distributed System (please use Prof. Tannenbaum’s definition.)

ACID - (Just expand the acronym)
Interceptor

Overlay Network 

Stateless Server

TCP Handoff

Strong Mobility

Message Broker

Death Certificate

Parameter Marshalling
Architectures (5 points)

What are the logical and physical architectures of the following systems?

If any systems do not fit neatly into a category, then briefly explain below.

	
	Physical
	Logical

	TeamTrak


	
	

	Linda/SNet


	
	

	Condor


	
	

	NFS


	
	

	DNS


	
	


Processes (5 points)

Consider the implementation of a server (web, ftp, ssh, etc) in a distributed system.

Some kinds of servers create a new process for every client; others create a new thread.

State a total of five advantages or disadvantages (2-3 of each) of a process-based server over a thread-based server.

Routing (5 points)

What is the counting to infinity problem that we observed in TeamTrak?

Give a very specific example that shows how it arises.

What is the solution to this problem?


Naming (5 points)
Consider a hierarchical naming system such as DNS.

Explain the difference between iterative and recursive name resolution.

What are some advantages and disadvantages of each?

Long Answer – RPC (10 points)

Suppose that the designer of a banking system wishes to use traditional Sun RPC over UDP to manage the communications between a cash terminal and a bank account.  Following is a simple specification of an RPC interface, indicating a function that withdraws a certain amount of money from an account number, returning true if there is enough money, and false otherwise:

bool withdraw( int account, int amount );

What’s wrong with the interface?          (Don’t worry about the security aspects.)

Give an example of how it might give an undesirable result under unusual circumstances.
Explain how the interface could be changed to fix the problem.

You may add additional RPC operations if needed.

Long Answer – Linda (10 points)

The S/Net implementation of Linda kept a copy of every tuple on every single node.  Suppose that the user wishes to manipulate a very large tuple space that is larger than the memory of any single node, but smaller than the sum of the memories of all the nodes.  This could be done by storing only one copy each each tuple somewhere in the system.

Describe how such an implementation would work.  Be sure to indicate what actions underly the three basic Linda operations.  Also be sure to consider boundary cases, such as lost messages, and simultaneous operations.

