Computer Science 72010

Parallel and Distributed Computation and Advanced Operating Systems

Spring 2007

Course Goals

Learn and analyze prototypical distributed algorithms

Study the Internet as distributed system

Understand and solve problems that arise in networks without a central point of control

Examine the interaction between theory and practice in designing networks and network protocols

Course Description

This course will examine the application of distributed systems theory in the Internet.  Designing protocols and applications for the Internet requires addressing certain issues that never arise in single-computer systems.  The most important issues are concurrency, partial failure, asynchrony, and impossibility of determining global state.   These issues make the solutions to certain problems hard – for example, allocation of a resource to a single host or selection of a distinguished host to perform a specific task.  These kinds of problems must be solved repeatedly in the Internet.  While we study the algorithms, we will also look at some of the ways the same problems are solved in the Internet.

Networking and Distributed Algorithms Research

Networking has been an important area of research since the first ARPANET work, in the early 1970’s.  The study of distributed algorithms was inspired by the growing importance of networks and has been active as a research area since the early 1980’s.  The most important sources of information about research on the Internet are the publications and conferences of the ACM Special Interest Group on Communications (SIGCOMM) and the standards published by the Internet Engineering Task Force.  The main conferences for distributed algorithms are PODC (Principles of Distributed Computing) and DISC (The International Symposium on Distributed Computing Systems).  

Prerequisites

Willingness to work hard and patience: You will spend time looking at the behavior of network protocols in a simple network.  This will require hard work and patience.

Mathematical maturity: You should be able to read and write proofs.

General knowledge of distributed systems: A good introductory undergraduate course on distributed systems and/or networks should suffice.

Experience with sequential algorithms and their analysis: An undergraduate course in analysis of algorithms.

Familiarity with finite state machines (automata).

People

Instructor

Professor Nancy Griffeth

Office Hours: Thursday 12-2 pm

Room: 4439

Email: ndgriffeth@comcast.net
Telephone: 

	Lehman College
	718 960-8787

	Graduate Center
	212 817-8210

	Computer Science Department (GC)
	212 817-8190


Grader

Joel Kammet 

Email: jkammet@gc.cuny.edu

Reading

Textbook:

Nancy Lynch, Distributed Algorithms, Morgan Kaufman Publishers, 1996.

Get the fourth printing if you can; but errata pages are available for earlier printings.

Relevant Standards:

RFC 2131, Dynamic Host Configuration Protocol (DHCP)
RFC 1247, Open Shortest Path First (OSPF) routing protocol

IEEE 802.1d, Spanning Tree Protocol – this is expensive, I will prepare the necessary handouts for class

Grading

Grades will be based on homework problems, a project, a midterm, and a final.  There will be an assignment and/or lab work due approximately every two weeks.  The project will involve modeling part of a real Internet protocol.

You will submit a proposed protocol and requirement for approval by April 7.  The project will be due on May 19.

The grades will be computed as follows:

Assignments

15%

Midterm

25%

Project


25%

Final


35%

Course Outline

	Weeks
	Topic
	Reading

	1 
	Course overview.

Switches and how switches work

Modeling synchronous networks
	A Note on Distributed Computing

Cisco manuals

Lynch, Chapters 1-2

	2-3 
	Additional leader election algorithms
	Sections 3.2-3.7, 4.1

Homework

	4-5 
	Breadth-first search, broadcast
	Sections 4.2-4.3

Homework

	6 
	Spanning trees
	Section 4.4

Cisco manuals on spanning tree

	7 
	Distributed commit
	Section 7.3

Cisco manuals on DHCP primary/secondary

	8 
	MIDTERM
	

	9 
	Modeling asynchronous networks
	Chapters 8, 14

	10-11 
	Leader election, breadth-first search, broadcast, spanning trees
	Chapters 15.1-15.5

Homework

	12 
	Time, clocks, and the ordering of events.
	Chapter 18

Lamport paper

	13-14 
	Mutual exclusion
	Section 20.1

	15
	Project due!
	


Important Dates

March 15: Midterm

March 29: Project Plan due

May 17: Project due

May 24: Probable date of final

